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SUMMARY

Background—The status and determinants of health-related quality of life (HRQOL) in female
veterans with and without irritable bowel syndrome (IBS) is unknown.

Aim—To compare HRQOL in female veterans with and without IBS symptoms and examine the
contribution of post-traumatic stress disorder (PTSD), depression, and anxiety to HRQOL.

Methods—A cross-sectional study of 339 female veterans. Self-report questionnaires were used to
evaluate IBS symptoms, PTSD, depression, anxiety, and HRQOL.

Results—Symptoms consistent with IBS were present in 33.5% of participants. Female veterans
with IBS symptoms had significant reductions in physical component score (PCS) and 5 of 8 Health
Related Quality of Life subscales, and on 7 of 8 Irritable Bowel Syndrome Quality Of Life subscales,
than female veterans without IBS symptoms. Compared to the US general female population, female
veterans had significantly lower Health Related Quality of Life PCS and mental component scores
(MCS) irrespective of IBS symptom status. Differences in the MCS score was most explained by
depression; while the PCS score was most explained anxiety.

Conclusions—IBS symptoms in female veterans are associated with considerable reduction in
HRQOL. However, female veterans regardless of IBS symptom status have lower HRQOL compared
to the general US female population.

Correspondence to: Dr. David P. Graham, Houston Center for Quality of Care and Utilization Studies, Houston VA Medical Center
(152), Houston, TX 77030, USA., david.graham@med.va.gov.
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Introduction

Methods

Irritable bowel syndrome (IBS) is a functional gut disorder that manifests in patients as chronic
or recurring abdominal pain, accompanied with alteration of bowel habits (1,2). Hayee and
Forgacs (2007) have suggested that IBS is likely the result of several biological and
psychosocial factors (3). Some of the biological factors include disordered gut motility, visceral
hypersensitivity, intestinal inflammation, and genetics (4,5). Psychologically, patients
presenting with IBS show more depression, emotionality, and worry about their health than do
patients without IBS (7), as well as more maladaptive coping strategies (8). Further, two recent
community-based studies (9,10) have shown an association between IBS and psychological
factors as well as somatization; in one study, IBS was not found in cases with both low global
severity index score and few somatic symptoms (9), and in the other study, there was strong
association between IBS and generalized anxiety co-morbidity (10). Identifying and treating
psychosocial factors have increasingly become a component of IBS management (11,12).

There were nearly 1.6 million women veterans according to the 2000 U.S. Census, 11.4% of
whom use the VA for part or all of their health care (13). Furthermore, women veterans were
considered to be “among the fastest growing segments of new users” (13). Although there have
been over 180 published articles as of 2008 examining different aspects of female veterans
health, few have included IBS or general gastrointestinal symptoms (14-23). Psychological
treatments have been recommended, but their effectiveness is still a matter of debate as
psychological interventions may show slight superiority over usual care but the benefits have
not yet been show to be sustained following treatment completion (24). A recent review by
Ford et. al. (2009) has suggested pharmacotherapy with antidepressants is an effective IBS
treatment with a number needed to treat of 4 both for selective serotonin reuptake inhibitors
and for tricyclic antidepressants (25).

Prior investigations have shown that patients with IBS have a reduced health related quality
of life (HRQOL) (26-29). Gralnek et al. (27) and Afendy et al. (29) have described a
pronounced reduction in energy, role limitations due to physical problems, body pain, and in
general health perceptions domains of HRQOL. Afendy et al. further noted that female patients
had lower functioning on the following 6 of 8 Health Related Quality of Life (SF-36) subscales:
physical functioning, role functioning, bodily pain, general health, vitality, and mental health
(29). Previous studies in non-veterans have linked the presence and severity of IBS to the co-
morbid presence of depression (30-33) and anxiety disorders (29,33-37), including PTSD
(38). The sole published data on IBS in an all-female veteran’s sample, based upon the same
but smaller sample as this project, reported that the presence of anxiety, depression, or PTSD
was associated with more than a 3 fold increase in the odds of having IBS or dyspepsia (23).

Given that HRQOL is an important measure of IBS burden as well as a factor to be monitored
in the treatment of IBS, and that this information in women veterans is notably lacking, the
purpose of this study was to estimate the impact of IBS symptoms on the health-related quality
of life for a sample of female veterans. The two questions we aimed to answer were: 1) How
do female veterans with symptoms consistent with IBS compare in their HRQOL to female
veterans without IBS symptoms, and to the standardized general US female population; and
2) How do IBS symptoms, PTSD, depression, or anxiety relate to HRQOL in female veterans?

This prospective cross-sectional study examined the burden of IBS symptoms in women

veterans seeking care at a VA women’s clinic. This project was part of a larger study designed
to examine the prevalence of functional gut disorders in women veterans (23). The sampling
frame consisted of patients scheduled for non-urgent outpatient primary care at the Michael E.

Aliment Pharmacol Ther. Author manuscript; available in PMC 2011 January 15.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Graham et al.

Page 3

DeBakey Veterans Affairs Medical Center (MEDVAMC) Women’s Health Center. Only
women veterans (not family members of veterans) 18 years of age and older were eligible to
participate. Eligible women were introduced to the study at the time of their arrival to the clinic
and asked to complete the study questionnaires provided by a research associate. Veterans who
agreed to participate were handed a packet containing the study questionnaires to complete at
the clinic or return completed questionnaires in a pre-paid envelope.

Self-administered questionnaires were used to collect demographic data, including age, body
mass index (BMI) based on each participant’s height and weight at the time of survey, race
(White, African American, Hispanic/Other), marital status (currently married, previously
married, never married), education (High School or less, some College (1-3 years) or Technical
School, College Graduate or Graduate School), and frequency of tobacco smoking (everyday,
some days, never). Additional questionnaires described below were administered to ascertain
IBS symptom status, quality of life, depression, anxiety and PTSD.

Bowel Disorder Questionnaire (BDQ)

IBS status was defined by the presence of compatible symptoms after clinical exclusion of
other potential organic causes. The BDQ (39) consists of 59 questions that capture the presence,
severity, and duration of several upper and lower GI symptoms. Questions #1,2,3,4,14, and
one or more of #20-24,28,30,33 were used as the qualifying and diagnosis questions closely
approximating the Rome Il definition for IBS (40).

Irritable Bowel Syndrome Quality of Life Questionnaire (IBSQOL)

The IBSQOL (41) is a disease-specific quality of life measure for IBS consisting of 34
questions. It produces an overall score and 8 subscale scores, including dysphoria, interference
with activity, body image, health worry, food avoidance, social reaction, sexual functioning,
and interpersonal relationships. The scores are transformed as a percentage from 0% (low
functioning) to 100% (high functioning). The IBS-QOL has demonstrated high internal
consistency (Cronbach’s alpha = 0.95), and high reproducibility (Intraclass correlation = 0.86).
Convergent validity for the IBSQOL showed that scores are more related to overall well-being
than to function (compared to the SF-36) (41). The IBSQOL scores indicative of minimally
clinically important difference (MCID) ranges in its different domains from a minimal response
at 10 points to an optimal response at 14 points (42). We have chosen to use a MCID of > 14.0.

Health Related Quality of Life (SF-36)

The SF-36 yields 8 sub-scales on physical functioning [PF], role—physical [RP], bodily pain
[BP], general health [GH], vitality [VS], social functioning [SF], role—emotional [RE], mental
health [MH], and 2 composite summary scores (the physical component score [PCS] and the
mental component score [MCS]). Validity and reliability for the SF-36 were previously
established (43,44).

A version of the SF-36 (SF-36V) was designed to use with the Veterans Health Administration
(VHA) ambulatory care populations (45), and was shown to have good discriminant validity
for measuring disease burden in VHA populations (28). The VHA uses the SF-36V both to
monitor patient self-reported health as well as an outcome measure for program evaluation,
population health, health services, and for clinical interventions. Higher scores are associated
with higher quality of life.

The SF-36 has been shown to have a MCID ranging from 2.8 (Physical Component Score) to
7.6 (Physical Functioning) (46). Hays et al. (47) concluded the MCID for SF-36 is typically
between 3-5 points. We used a MCID cutoff value of 5.0 for guiding our interpretations.
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Mississippi Scale for Combat Related PTSD

The Mississippi Scale for Combat Related PTSD (48) is a 35-item self report scale based on
DSM-1V criteria, and has shown to be sensitive (.93), and specific (.89) in differentiating
groups with and without PTSD. The scale is scored from 1 to 5 on each item, with 10 of the
35 items being reversed scored. The scoring range is from 35 to 175, with higher scores
corresponding to more symptomatology. We used the previously validated cutoff score of 107
to define PTSD (48).

Beck Depression Inventory - Second Edition (BDI)

The 21-item BDI (49) was used to assess severity of depression. The BDI is a highly reliable
and valid instrument with excellent internal consistency, and factorial and convergent validity
(50). Total scores ranging from 0-13 are indicative of minimal depression, 14-19 of mild
depression, 20-28 of moderate depression, and 29-63 of severe depression (49).

Beck Anxiety Inventory (BAI)

The BAI (51) is a 21-item, self-report measure of anxiety that was used to assess severity of
anxiety. The BAI possesses strong psychometric properties related to internal consistency, test-
retest reliability, and validity (52-54). A score of 07 indicates minimal anxiety; 8-15, mild
anxiety; 16-25, moderate anxiety; and 26-63, severe anxiety (51).

Statistical Analysis

Results

For the primary analyses, the sample of participants was categorized into two groups; with and
without IBS symptoms based on BDQ responses (23). HRQOL was evaluated using the SF-36
(for comparison to the US general female population), the SF-36V (for comparison for our
female veteran sample with and without I1BS), and the IBSQOL overall score and its 8
subscales.

We compared using T-tests for the SF-36 and IBSQOL scales and summary scores between
participants with and without IBS. In addition, SF-36 in the overall study sample is compared
to the U.S. General Female Population (55). Levene’s Test for equality of variances was
calculated for each comparison. If equal variance was not present, the final T-test was
performed using Satterthwaite’s approximation for unequal variances.

We employed linear regression models to evaluate the potential contributions of IBS,
demographic factors, and psychological factors toward HRQOL scores. The dependent
variables for the two SF-36V regressions were the SF-36V physical component score and
mental component score. The dependent variable for the IBSQOL was the overall score. The
independent variables for each linear regression were entered as follows. In step 1: age, marital
status, ethnicity, education, BMI, and smoking status were entered. In step 2: IBS symptom
status, total BDI score, total BAI score, and total PTSD score were added to variables retained
from step 1. Backwards stepwise elimination was employed in order to get the smallest list of
potentially contributory variables.

We performed comparisons of SF-36 scores to the U.S. General Female Population using Stata
version 8 (StataCorp LP, College Station, TX. http://www.stata.com). All other analyses were
conducted using SPSS version 15.0 for Windows (SPSS, Inc., Chicago, IL),

Between November 2005 and February 2006, we identified 393 consecutive women veterans
scheduled for primary care appointments in the Women’s Health Center at Michael E. DeBakey
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Veterans Affairs Medical Center. Fifty-four of the identified potential participants were not
included in the study as they declined offers for participation and as such no data was gathered
on them. We recruited 339 women veterans for study participation for an overall participation
rate of 84%. Two participants were missing information on IBS symptoms, and were excluded
from the analysis.

Table 1 shows the sociodemographic features for the 337 participants in the final analysis
dataset, and for a comparison between those with IBS symptoms compared to those without
IBS symptoms. Symptoms compatible with IBS in the BDQ were reported in 33.5% (113 of
337) of the entire sample. There were significantly more white (46%) and African American
(48.7%) than hispanic/other (5.3%) female veterans in the IBS symptom group (Chi-Square
(df=2)=7.84, p=0.02). No significant differences were noted for age, marital status, education,
smoking frequency, or BMI.

the overall sample reported a mean BAI total score of 16.6 (sd=13.1) equating with mild
severity. A larger proportion of participants with IBS symptoms reported anxiety than those
without IBS (Chi-Square (df=3) = 28.5, p <.001). Please refer to Table 2 for details on the
distribution of mild, moderate, and severe anxiety overall, and for the subset with IBS
symptoms. The odds ratios and 95% confidence intervals are reported for the severity levels
of the BAI, with the moderate and severe cases differing significantly from the reference no
anxiety group.

the overall sample reported a mean BDI total score of 16.5 (sd=14.0) equating with mild
severity. Participants with IBS symptoms reported more depression that those without IBS
(Chi-Square (df=3) = 19.1, p < .001). Please refer to Table 2 for details on the distribution of
mild, moderate, and severe depression overall, and for the subset with IBS symptoms. The
odds ratios and 95% confidence intervals are reported for the association between IBS and the
severity levels of the BDI, with the mild and severe cases differing significantly from the
reference no depression group.

the overall sample reported a mean Mississippi Scale for Combat Related PTSD score of 71.1
(sd=25.6). Female veterans meeting criteria for PTSD represented 51.0% (25 of 49) of female
veterans with IBS symptoms, but only represented 30.9% (87 of 282) of female veterans
without IBS symptoms (Chi-Square (df=1) = 7.6, p = .006).

Female veterans with IBS symptoms scored significantly lower for the overall total score, as
well as on 7 of the 8 subscales than those without IBS. The differences were both statistically
and clinically significant (MCID >14). The Relationship subscale showed a statistically
significant difference between groups, but did not surpass the MCID of 14.0 for clinical
significance (Table 3).

SF-36V Comparison between IBS and no IBS symptoms

Female veterans with IBS symptoms scored significantly lower than female veterans without
IBS symptoms on the physical component summary score and on 5 of 8 subscales: bodily pain,
general health, vitality, social functioning, and mental health. The differences were also
clinically meaningful by exceeding the MCID difference of at least 5.0 points (Table 3).
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SF-36 Comparisons to US General Female Population

The study population had both statistically and clinically significant lower physical and mental
component summary scores compared to the US general female population. These significantly
reduced HRQOL scores were also maintained when the IBS symptom positive and IBS
symptom negative subgroups were examined separately (Figure 1). Reference values for the
US general female population are 49.12 for the PCS and 48.96 for the MCS. Our sample of
female veterans with IBS symptoms had a SF-36 PCS score of 37.59 and a MCS score of 34.80,
while those without IBS symptoms has a SF-36 PCS score of 42.55 and a MCS score of 39.21.

Regression Analyses

We examined the relative contribution of several variables toward the SF-36V mental and
physical component summary scores in two separate regression models. For the mental
component score, the BDI total score was the predictor variable retained with the largest
parameter estimate. However, the physical component score had several retained predictors
(standardized betas between —0.139 and —0.199) including age, IBS, BAI total score, and total
PTSD score. A third linear regression examining IBSQOL overall scores as an outcome
variable found that the strongest predictor was the anxiety severity as measured by the BAI
total score, closely followed by IBS symptom status. White race and older age were also
associated with reduced IBSQOL scores (Table 4).

Finally, we evaluated potential explanatory variables for the 8 subscales scores of the IBSQOL
(Table 5), and the 8 subscale scores of the SF-36V (Table 6). IBS symptom status was retained
as a highly significant predictor variable for all 8 of the IBSQOL subscales, whereas it was
retained for only the bodily pain and vitality subscales of SF-36V.

Discussion

We have previously demonstrated women veterans who use the VA for primary care are at
increased risk of having IBS symptoms (23). This is the first study to examine general and
disease specific HRQOL measures in women veterans with and without IBS symptoms. IBS
symptoms were associated with a significantly impaired HRQOL in female veterans compared
to female veterans without IBS symptoms, and to the general female veteran population. The
reduced HRQOL scores in IBS symptom positives were both statistically significant and
clinically meaningful (a difference equal to or greater than the MCID). This was seen across
most domains of disease specific QOL measures (IBSQOL), and less so with general QOL
measures (SF-36V). Female veterans with IBS symptoms had lower scores than non-IBS
symptomatic females for the overall IBSQOL and 7 of its 8 subscales, with the lowest scores
on the food avoidance and body image subscales. On the other hand, the SF-36V in women
veterans with IBS symptoms had lower physical but not mental component scores, and 5 of
the 8 subscales: bodily pain, general health, vitality, social functioning, and mental health. This
differs slightly from Afendy et al. (29) who noted differences in physical functioning and role
functioning but not in social functioning, whereas the rest of the findings with regards to bodily
pain, general health, vitality, and mental health were similar to our study.

These results support prior findings on IBS and HRQOL, and extend them to the women
veterans who use the VA healthcare system. Previous studies have shown that IBS patients
have impaired HRQOL (26,28,29), as well as high burden of psychological factors (7-12,
23). The findings also support prior work showing a positive association between 1BS
symptoms and each of depression (7,30-33), and anxiety (29,33-37). This finding supports
the underlying reason, the presence of anxiety or depression, why prior reports showing
antidepressants and psychological treatments are beneficial in IBS (25). While PTSD has
previously been noted to be associated with IBS (16), it was retained in only three of the ten
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SF-36 models and two of the eight IBSQOL models. Four of these five models all dealt with
physical issues (SF-36 PCS and General Health, IBSQOL Dysphoria and Food Avoidance
subscales), with one related to psychological issues (SF-36 Social Functioning. However, in
all five instances PTSD had the third or fourth lowest parameter estimate in the model
indicating, while explanatory, it was not the dominant two factors in the model. In all five of
these cases the BAI total score was more explanatory than the PTSD total score, while in two
cases both the BAI and BDI total scores were more explanatory. Colliniarity diagnostics
showed that PTSD was not collinear with either the BAI or BDI (or IBS symptom diagnostic
status when retained) for any of these 5 models suggesting that the BAI and BDI were in fact
evaluating different conceptual factors than the PTSD questionnaire.

The study indicates that female veterans who utilize the VA healthcare system have lower
physical and mental HRQOL scores than the US general female population, regardless of their
IBS symptom status. While the reasons for these findings are not known, female veterans are
exposed to several types of mental and physical trauma, including sexual trauma, which has
been reported to occur at prevalence of 23-40% (56-59).

These results further highlight the importance of accounting for co-morbid mental health
conditions, particularly anxiety and depression, when planning treatment for IBS. Irrespective
of IBS symptom status, total depression score was the dominant contributing factor for SF-36V
scores including the four mental component subscales and summary score with beta values in
the regression model between —0.46 and —0.60. In contrast, total anxiety score was the major
contributing factor for the SF-36V 4 sub-scales physical component scores. For IBSQOL, the
dominant explanatory factors were presence of an IBS symptom diagnosis and a total anxiety
score. In addition, older age was associated with four SF-36V physical subscales; these results
are similar to those by Afendy et al. (29) except for the 4 mental subscales. This difference
could be in part an artifact due to Afendy et al. not controlling for depression, or by our focus
on IBS symptoms.

Our results highlight the importance of including disease-specific HRQOL measures, such as
the IBSQOL when assessing HRQOL in IBS, rather than rely solely on general HRQOL
measures such as the SF-36V. IBS symptom status was associated with significant reduction
in only 2 of the 8 the subscale for the SF-36V, but in all 8 subscales of IBSQOL. IBS specific
HRQOL measures are more sensitive in detecting small but important changes that might
otherwise be missed by more general HRQOL measures.

A strength of this study is that we evaluated female veterans in a primary health care setting,
rather than female veterans in gastrointestinal or mental health clinics. However, as few female
veterans actually seek women’s health care in VA settings (4.3% of all veterans based on 2003
national data, 60), our findings may not be generalized to the broader population of women
veterans.

Additional limitations include that IBS status was determined by self-report questionnaire, but
not further confirmed by a normal endoscopy or by health care seeking behavior for IBS. Some
participants with IBS symptoms may never clinically go on to develop IBS; as such we have
refrained from directly labeling the symptomatic group IBS patients. The possibility exists of
selection bias, as those not participating are unknown as to their IBS status and may have led
to a tendency for those with IBS to participate, possibly skewing our observed rate of IBS.
Further, our sample was mostly older females with an average age in their late 40’s, and as
such may not be representative of younger or older populations. Additionally, as this was a
cross-sectional sample of a woman’s health primary care clinic setting, there was limited
capability to obtain full medical illness history and thus unknown medical co-morbidity.
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Finally, given the cross-sectional study design, no conclusions can be drawn as to direct
causality between IBS symptom status, depression, or anxiety with the HRQOL scores.

In summary, female veterans with IBS symptoms had a lower mental and physical HRQOL
when compared to those without IBS symptoms, and both groups had significantly lower scores
than the general US female population, regardless of IBS symptom status. Depression and
anxiety were important explanatory variables for HRQOL irrespective of IBS symptom status.
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Figure 1. Comparison of HRQOL between female veterans in the study to the US General Female
population using the SF-36*

US Gen: The US General Female comparison population

SF-36: Medical Outcomes Study 36-Item Short-Form Health Survey

PCS: SF-36 Physical Component Summary Score, with an expected range of 20-58. MCS:
SF-36 Mental Component Summary Score, with an expected range of 17-62. IBS: Those with
symptoms from the Bowel Disorder Questionnaire consistent with an Irritable Bowel
Syndrome diagnosis.

No IBS: Those without symptoms from the Bowel Disorder Questionnaire consistent with an
Irritable Bowel Syndrome diagnosis.

*: The SF-36 is standardized differently than the SF-36V and will have different total scores
than the SF-36V scores reported elsewhere in this manuscript.
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Table 1

Sociodemographics for study participants overall, and when compared between those with and without
Symptoms consistent with Irritable Bowel Syndrome (I1BS), as mean scores (standard deviations) or percentages.

Overall (n=337) IBS (n=113) No-IBS (n=224) P-value

Age, mean (SD) 485 (12.1) 46.9 (10.0) 49.3 (12.9) 0.08
Ethnicity 0.02 *
White 39.9% 46.0% 36.8%
African American 48.2% 48.7% 48.0%
Hispanic/Other 11.9% 5.3% 15.2%
Marital Status 0.61
Never Married 18.5% 16.8% 19.3%
Previously Married 53.8% 52.2% 54.7%
Currently Married 27.7% 31.0% 26.0%
Education 0.07
High School or Less 14.1% 8.0% 17.2%
Some College 57.7% 62.5% 55.2%
Completed College or More 28.2% 29.5% 27.6%
Smoking Frequency 0.63
Non-smoker 71.2% 67.9% 72.9%
Less than Daily 7.8% 8.9% 7.2%
Daily 21.0% 23.2% 19.9%
Body Mass Index, mean (SD) 30.1(6.2) 30.2 (5.6) 30.0 (6.4) 0.75

IBS: Those with symptoms from the Bowel Disorder Questionnaire consistent with an Irritable Bowel Syndrome diagnosis.

No-IBS: Those without symptoms from the Bowel Disorder Questionnaire consistent with an Irritable Bowel Syndrome diagnosis.
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Table 4

Results of linear regression models evaluating the potential determinants of HRQOL in a sample of female
veterans, as measured by SF-36V summary scales (mental and physical), and the overall IBSQOL.

SF-36V P-Value
Mental Component Score Adjusted R% = 0.57 F (3,206) = 92.38 <0.001
Explanatory Variable Parameter estimate
Age 0.106 0.024
BAI -0.191 0.010
BDI -0.573 <0.001
SF-36V P-Value
Physical Component Score Adjusted R = 0.15 F (4,205) = 10.52 <0.001
Explanatory Variables Parameter estimate
Age -0.196 0.003
IBS Symptom Diagnosis Status -0.139 0.043
BAI -0.199 0.030
PTSD -0.158 0.079
IBSQOL P-Value
Overall Score Adjusted R? = 0.43 F (4,315)=60.79  <0.001
Explanatory Variables Parameter estimate
Age -0.139 0.002
Ethnicity 0.078 0.075
BAI -0.488 <0.001
IBS Diagnosis —0.304 <0.001

IBS Symptom diagnosis Status: Irritable Bowel Syndrome status, positive or negative, based on symptoms from the Bowel Disorder Questionnaire

consistent with an Irritable Bowel Syndrome diagnosis.

IBSQOL: Irritable Bowel Syndrome Quality of Life Questionnaire

SF-36V: Medical Outcomes Study 36-Item Short-Form Health Survey-Veteran

BALI: Beck Anxiety Inventory total score BDI: Beck Depression Inventory total score

PTSD: Posttraumatic Stress Disorder total score from the Mississippi Scale for Combat-Related PTSD

Ethnicity: This was coded as 0 = White, 1 = African American, 2 = Hispanic/Other. Education: This was coded as 0 = High School or less, 1 = Some

College (1-3 years) or Technical School, 2 = College Graduate or Graduate School.
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Table 5

Potential explanatory factors for the eight IBSQOL subscales in a sample of female veterans. A separate linear
regression was constructed for each subscale using backward elimination.

Dysphoria P-Value
Adjusted R = 0.39 F (4,315)=52.44  <0.001
Retained Explanatory Variables  Parameter estimate
Age —-0.207 <0.001
IBS Symptom Diagnosis Status —0.280 <0.001
BAI —0.403 <0.001
PTSD -0.111 =0.065
Interference with Activity P-Value
Adjusted R = 0.39 F(3,316) =69.87  <0.001
Retained Explanatory Variables  Parameter estimate
Age -0.172 <0.001
IBS Symptom Diagnosis Status -0.342 <0.001
BAI —0.431 <0.001
Body Image P-Value
Adjusted R% = 0.38 F (4,315) = 50.20 <0.001
Retained Explanatory Variables  Parameter estimate
Age —-0.079 =0.085
Ethnicity +0.092 =0.044
IBS Symptom Diagnosis Status -0.312 <0.001
BAI —0.441 <0.001
Health Worry P-Value
Adjusted R% = 0.33 F (3,316) = 53.89 <0.001
Retained Explanatory Variables  Parameter estimate
Age —0.159 =0.001
IBS Symptom Diagnosis Status —-0.300 <0.001
BAI -0.411 <0.001
Food Avoidance P-Value
Adjusted R? = 0.27 F (4,315) = 30.99 <0.001
Retained Explanatory Variables ~ Parameter estimate
Age -0.134 =0.007
IBS Symptom Diagnosis Status —0.314 <0.001
BAI —0.260 <0.001
PTSD —-0.115 =0.082
Social Reactions P-Value
Adjusted R = 0.36 F(3,316) =59.41  <0.001

Retained Explanatory Variables  Parameter estimate
Age -0.104 =0.023
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Dysphoria P-Value
IBS Symptom Diagnosis Status —-0.248 <0.001
BAI —0.478 <0.001
Sexual P-Value
Adjusted R = 0.30 F (3,316) = 46.77 <0.001

Retained Explanatory Variables  Parameter estimate
Ethnicity +0.097 =0.042
IBS Symptom Diagnosis Status —-0.276 <0.001
BAI —0.386 <0.001
Relationships P-Value
Adjusted R? = 0.33 F (4,315) = 4046  <0.001

Retained Explanatory Variables  Parameter estimate
Age -0.118 =0.013
Ethnicity +0.114 =0.016
IBS Symptom Diagnosis Status -0.116 =0.001
BAI -0.493 <0.001

Page 19

IBS Symptom diagnosis Status: Irritable Bowel Syndrome status, positive or negative, based on symptoms from the Bowel Disorder Questionnaire
consistent with an Irritable Bowel Syndrome diagnosis.

IBSQOL: Irritable Bowel Syndrome Quality of Life Questionnaire

BAI: Beck Anxiety Inventory total score

BDI: Beck Depression Inventory total score

PTSD: Posttraumatic Stress Disorder total score from the Mississippi Scale for Combat-Related PTSD

Ethnicity: This was coded as 0 = White, 1 = African American, 2 = Hispanic/Other.
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Table 6

Page 20

The adjusted r-square, F-statistic, and the standardized betas for the retained explanatory factors for the final
backwards stepwise linear regression models, investigating the eight SF-36V subscales in a sample of female

veterans.

Physical Functioning P-Value
Adjusted R = 0.25 F (4,300)=26.72  <0.001

Retained Explanatory Variables  Parameter estimate
Age —0.297 <0.001
Body Mass Index —0.105 =0.037
BAI —0.297 <0.001
BDI -0.173 =0.026
Role Physical P-Value
Adjusted R = 0.29 F(3,304) =42.97  <0.001

Retained Explanatory Variables  Parameter estimate
Age —0.153 =0.002
BAI -0.328 <0.001
BDI —0.253 =0.001
Body Pain P-Value
Adjusted R% = 0.29 F (4,307) = 33.13 <0.001

Retained Explanatory Variables  Parameter estimate
Age —0.126 =0.010
IBS Symptom Diagnosis Status —-0.105 =0.039
BAI -0.379 <0.001
BDI —0.158 =0.037
General Health P-Value
Adjusted R% = 0.41 F (5,304) = 43.09 <0.001

Retained Explanatory Variables  Parameter estimate
Age —-0.162 =0.001
Marital Status +0.079 =0.080
BAI —0.359 <0.001
BDI -0.177 =0.017
PTSD —0.165 =0.011
Vitality P-Value
Adjusted R% = 0.41 F (3,227) = 54.56 <0.001

Retained Explanatory Variables — Parameter estimate
Body Mass Index —-0.144 =0.005
IBS Symptom Diagnosis Status —0.096 =0.070
BDI -0.598 <0.001

Social Functioning P-Value

Adjusted R% = 0.59 F (3,307) =152.17 <0.001
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Physical Functioning P-Value
Retained Explanatory Variables  Parameter estimate
BAI -0.202 =0.001
BDI -0.530 <0.001
PTSD -0.103 =0.050
Emotional P-Value
Adjusted R% = 0.44 F (3,308) =81.08  <0.001
Retained Explanatory Variables  Parameter estimate
Education —0.078 =0.068
BAI -0.242 <0.001
BDI —0.456 <0.001
Mental Health P-Value
Adjusted R% = 0.59 F (3,296) =133.66  <0.001
Retained Explanatory Variables  Parameter estimate
How Often Smoke +0.079 =0.046
BAI -0.221 <0.001
BDI -0.577 <0.001

Page 21

IBS Symptom diagnosis Status: Irritable Bowel Syndrome status, positive or negative, based on symptoms from the Bowel Disorder Questionnaire

consistent with an Irritable Bowel Syndrome diagnosis.

SF-36V: Medical Outcomes Study 36-Item Short-Form Health Survey-Veteran

BAI: Beck Anxiety Inventory total score

BDI: Beck Depression Inventory total score

PTSD: Posttraumatic Stress Disorder total score from the Mississippi Scale for Combat-Related PTSD

Ethnicity: This was coded as 0 = White, 1 = African American, 2 = Hispanic/Other. Marital Status: This was coded as 0 = currently married, 1 =

previously married, 2 = never married.
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Education: This was coded as 0 = High School or less, 1 = Some College (1-3 years) or Technical School, 2 = College Graduate or Graduate School.

How often smoke: This was coded as 0 = everyday, 1 = some days, 2 = never smoke.
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