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Gastroesophageal reflux disease (GERD) affects up to 20% of the

adult population on a weekly basis." GERD is a condition

characterized by acid reflux and heartburn or indigestion.? It is a

condition that indicates the presence of ongoing esophageal damage

from gastric contents and can lead to esophagitis, Barrett’s esophagus

and esophageal carcinoma.

Acid reflux and dyspepsia are the predominant symptoms of GERD

(and are usually used for empiric diagnosis and treatment) but

symptoms can include, laryngitis, odynophagia, chronic cough, globus

sensation, asthma and chest pain.** While, to date, most GERD

research has been conducted on men, research on GERD symptoms in

women suggests that they may experience GERD symptoms differently

than do men; specifically, women may experience the atypical

symptoms of GERD, such as coughing, wheezing, hoarseness, belching

and, in some cases, choking. It has been suggested that gender

differences in clinical presentation may be hormonal.2¢#

GERD and Hormones

While, to date, the effects of repro-
ductive hormones on the gastroin-
testinal (GI) system are not well
known, many healthcare practition-
ers believe that GI and other disorders
(ie, migraines, asthma, epilepsy) can be
attributed to fluctuations in hor-
mones.” Animal studies have demon-
strated that estrogen and progesterone
do seem to modulate contractile func-
tion of the GI tract.'®!! Heitkemper
found that as estrogen and proges-
terone decrease, the acid mucin con-
tent in the GI tract changes.!! Mucin
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acts as a protective barrier to physical
and enzymatic assaults on the mu-
cosa; GI symptoms can, therefore, be
caused by variations in the mucin con-
tent within the mucosa, which may be
directly related to variations in estro-
gen and progesterone levels.!
Research exploring the relationship
between fluctuating ovarian hormones
and lower GI symptoms has demon-
strated that such symptoms increase
during menses, when levels of both
estrogen and progesterone are drop-
ping.’%12 In a meta-analysis of nine
studies exploring GI symptoms and

their relationship to the menstrual
cycle, researchers found that one-third
of asymptomatic women experienced
GI symptoms at the time of menses,
when reproductive hormone levels are
lowest.®® Some authors, however, as-
sert that lower esophageal sphincter
pressure (LESP) and delayed gastric
emptying are affected by increasing
estrogen and progesterone, as evi-
denced by the increase in GERD
symptoms during pregnancy (affect-
ing 70% of pregnant women) and by
an increase in LESP in women taking
combination oral contraceptives.t-14
Jacobson et al echoed these findings in
a prospective cohort study of 51,637
postmenopausal women, finding that
women using hormone replacement
therapy, selective estrogen-receptor
modulators  or
(OTC) hormone preparations had a
greater likelihood of having GERD
symptoms.?

To date, much of the research ex-
ploring GI symptoms across the men-
strual cycle has focused on lower GI
symptoms (irritable bowel syndrome,
functional bowel disease) and on men-
struating women. Some of the research
does, however, seem to support the in-
creasing likelihood of GERD symp-
toms as women age and become
menopausal, suggesting an association
between declining hormones and
GERD. But because these symptoms
have not been adequately described
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or analyzed in the postmenopausal
population, no conclusions can be
made about a direct relationship be-
tween symptoms and hormone levels.
In a more recent study involving 497
peri- and postmenopausal women,
postmenopausal women were 2.9
times more likely to develop GERD
symptoms than were their pre-
menopausal counterparts.’® Other
risk factors were, however, identified
in the study and also have been iden-
tified elsewhere in the literature

(Table 1).%17.18

GERD and BMI

Of these risk factors, increasing body
mass index (BMI), particularly over-
weight or obesity, seems to have the
most significant association with the
development and worsening of
GERD symptoms,*>'81° and the asso-
ciation is stronger for women than for
men. Although the reason for this is
unknown, a hormonal cause has been
suggested.!”!® Nilsson and colleagues
found a 15-fold increase in GERD
symptoms among women with a BMI
>30.17 Interestingly, the development
of GERD symptoms seemed to be
unrelated to fat distribution in the
body."” Central adiposity (the redis-
tribution of adipose tissue around the
core of the body) is a well-known and
normal part of aging, and increases
the risk for many diseases
processes.?*?! One would think that

GERD would be one such disease

process, but this does not seem to be
the case. Instead, GERD symptoms
occur regardless of how fat is distrib-
uted in the body.

Some authors believe the develop-
ment of GERD symptoms in obese
women may be related to the in-

will see more postmenopausal women
than ever before. Given that obesity in
women has doubled in the last 20
years, and that menopause has been
identified as a high-risk time period
for weight gain,?* it can be predicted
that the numbers of women com-

GERD is often underdiagnosed or misdiagnosed in

this population, perhaps because of the atypical clinical

presentations.'

creased mechanical pressure in the
esophageal area!®!? while others be-
lieve this is a gender-specific associa-
tion in obese women linked to
decreased levels of sex hormone-bind-
ing globulin and/or increased adipose
synthesis of estrogen resulting in in-
creased active circulating estrogen.
High levels of circulating estrogen in
postmenopausal women have been as-
sociated with increased production of
nitric oxide, an important smooth
muscle relaxer of the LES, the
primary pathological feature of
GERD.51721.22 This, again, suggests a

hormonal link.

GERD: The Impact

In 2002, Sandler et al reported that
GERD was the mostly costly GI dis-
ease in the US (63% attributable to
pharmacologic therapy).?* Over the
next few decades healthcare providers

Table 1. Risk Factors for GERD

¢ Increasing Body Mass Index

e NSAID use
e Alcohol use (7 or more drinks weekly)

¢ Cigarette smoking

* High-caloric, high-fat diet; acidic foods including spicy foods and carbonated
beverages; caffeine; individual gastric irritants such as chocolate or wine

o Other family members with Gl problems

plaining of GERD symptoms in clin-
ical practices will also increase—this is
in addition to the women with normal
BMIs who may experience GERD
symptoms. Although the GI symp-
toms these women suffer may not be
life-threatening, they do impact qual-
ity of life by limiting functional activ-
ities and enjoyment of life.

GERD is often underdiagnosed or
misdiagnosed in this population, per-
haps because of the atypical clinical
presentations.’® Not only do women
present with both typical and atypical
symptoms, but these symptoms some-
times worsen nocturnally, interfering
with sleep patterns.®

Screening and Diagnosis
GERD is a multi-factorial condition
that requires a holistic approach in
order to identify risk factors, deter-
mine etiology (or etiologies) and es-
tablish the appropriate course of
management for each patient. Post-
menopausal should be
screened for GERD symptoms regu-
larly. A thorough history should elicit
information about the following:

* Complete symptomology of GI
complaints and what patients are
doing to help control those symp-
toms,

* Family history of GI problems,

* Dietary habits,

women
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Table 2. Alarm Features of GERD

Acute onset anemia

Signs/Symptoms Suggested Time to Endoscopy

Within 7-10 days

Acute onset severe dysphagia Within 1 day
Hematemesis Within 1 day
Melena Within 1 day

Persistent vomiting for > 7-10 days

Within 7-10 days

Involuntary weight loss >5% (7-10 days)

Within 7-10 days

* Alcohol intake,
* Smoking,
* Weight changes, and

* Medication history, including
NSAID use.

Practitioners, especially those car-
ing for postmenopausal women, need
to recognize the atypical symptoms
of GERD as well as “alarm features”
that may signal a life-threatening con-
dition and require immediate en-
doscopy (Table 2).>% While diagnosis
can usually be made empirically based
on clinical presentation, the presence
of such alarm features indicates the
need to make a definitive diagnosis
without delay (Table 2).

Many practitioners consider en-
doscopy and 24-hour gastric pH test-
ing as the diagnostic gold
standard,>??¢ but these may fail to
diagnose GERD in women present-
ing with extra-esophageal or atypical
reflux symptoms such as cough or
laryngitis. The role of Helicobacter py-
lori testing is controversial but may
be useful. If a patient is positive for
pylori, treatment with the lansopra-
zole-amoxicillin-clarithromycin com-
bination agent Prevpac (1 tablet 2
times/day x 14 days) will effectively
treat the H plylori infection but may
not relieve the GERD symptoms. Im-
provement may be seen in cases in
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which the patient has a hypersecretory
gastric pattern.?>-?’

Pharmacologic Management

A short-term course of acid-sup-
pressing drugs, proton pump in-
hibitors (PPIs) or histamine, receptor
antagonists (H, blockers) is the stan-
dard of care for pharmacologic man-
agement of symptomatic GERD.526-28
Evidence-based literature suggests
that PPIs are more effective in pro-
viding relief of symptoms than are H,
blockers for short-term therapy. H,
blockers may, however, be preferable

to PPIs in cases in which the patient
is experiencing side effects from a
PPI, such as headache, altered elimi-
nation patterns and abdominal dis-
comfort. These side effects also may
be relieved by simply switching to a
different agent in the same class of
medications or by lowering the dose if
doing so continues to provide relief.’
The role of rapid-acting OTC
antacids is also important for patients
who intend to take medication only
when they experience symptoms.
Table 3 shows commonly prescribed
pharmacologic agents for the man-
agement of GERD, along with rec-
ommended  initial  treatment
regimens.>262%

When patients do not respond to
once-daily PPIs within a short time
(3-5 days of initiating treatment) fre-
quency should be increased to twice-
daily, which is considered the upper
limit for empirical therapy. Treatment
is considered to have failed if patients
do not experience symptom relief with
twice-daily dosing, and such patients
should be referred for endoscopy.?”

Patients who experience symptom
relief after initial therapy should un-

Table 3. Pharmacologic Agents for the Treatment of GERD

Py oy ey ey
Rabeprazole Aciphex PPI* 20 mg QD 4-8 weeks
Esomeprazole Nexium PPI 20 mg QD 4-8 weeks
Lansoprazole Prevacid PPI 15 mg QD 8 weeks
Omeprazole Prilosec PPI 20 mg QD 2-4 weeks
Pantoprazole Protonix PPI 40 mg QD 7-10 days
Famotidine Pepcid H, blocker 20 mg BID 6 weeks
Cimetidine Tagamet H, blocker 800 mg BID 12 weeks
Ranitidine Zantac H, blocker 150 mg BID 6 weeks
Nizatidine Axid H, blocker 150 mg BID 12 weeks

*PPl=proton pump inhibitor




dergo a step-down therapy trial in
which the regimen is adjusted; the
medications are gradually reduced,
changed from prescription and OTC
anti-secretory medications to rapid-
acting antacids, and then discontinued
as tolerated.” Patients often experi-
ence “break-through” or relapse of
symptoms during this step-down pe-
riod. Relapse of symptoms usually
dictates the maintenance therapy nec-
essary for ongoing relief;?® relapses
that occur within 3 months of begin-
ning the step-down trial are best man-
aged with a continuous standard dose
of PPIs, and patients who remain
asymptomatic for longer periods of
time are best managed with intermit-
tent or repeated courses of acute PPI
therapy on an as-needed basis.>%%
Empirical treatment of patients ex-
periencing extra-esophageal GERD
symptoms (twice-daily dosing with a
PPI for 3-4 months) has become a
common but unvalidated practice.?”

Lifestyle Modifications
Lifestyle modifications are aimed at
reducing the incidence of GERD
symptoms (Table 4). The growing
body of evidence suggesting that in-
creasing BMI and obesity are a cause
of GERD symptoms warrants a closer
look at the patient’s lifestyle. Achiev-
ing and maintaining a healthy BMI is
paramount, not only to reducing dam-
age from GERD symptoms but also
to reducing the risk for other disor-
ders, such as diabetes, hypertension
and cardiac diseases. Jacobsen et al
found that women who decreased
their BMIs by 23.5 reduced their
GERD symptom frequency by 40%.%
Postmenopausal women may need
to make lasting dietary changes and
engage in a regular exercise program
in order to attain this goal. Having a
patient return with a 3-day dietary
and GERD symptom history is help-
tul in evaluating both her diet and her

Table 4. Lifestyle Interventions

* Dietary modifications (avoid
large meals; avoid late meals)

* Avoid lying down after meals for
2-3 hours

* Weight loss
* Smoking cessation

* Sleep with head of bed elevated
6-8 inches

* Avoid tightfitting clothing
* Restrict alcohol intake

* Use chewing gum or lozenges

¢ Avoid NSAID use

symptoms. In general, patients should
avoid “reflux-inducing” foods (high-
fat, chocolate, peppermint and
spearmint, citrus juices, caffeine [in-
cluding soft drinks] and decaffeinated
tea and coffee).>? They should avoid
large or late meals as well as tight-fit-
ting clothing, as these increase intra-
abdominal pressure and put stress on
the LES. Avoiding lying down for 2-
3 hours after eating and elevating the
head of the bed 6-8 inches also seems
to decrease nocturnal symptoms. Pa-
tients should be encouraged to chew
gum since this increases salivation and
neutralizes refluxed acid.>** Referral
to a nutrionist could also prove useful.
If the patient is morbidly obese, re-
ferral to a bariatric specialist may be
appropriate.

A smoking-cessation program may
also need to be discussed with your pa-
tient. In addition to the known effects
of smoking on health, smoking de-
creases salivation which, as stated above,
can neutralize refluxed acid.?¢ This can
be challenging for patients who also
need to lose weight since many patients
believe they will eat more if they give up
smoking. Prescribing Chantix or Zyban
may be a useful adjunct to a smoking-
cessation program.

A discussion of alcohol intake may
also be necessary since alcohol is a
well-known gastric irritant. Use of a
screening tool, such as the CAGE
questionnaire, can help you evaluate a
patient’s alcohol consumption and the
role it may play in her lifestyle.3
Lastly, when collecting a medication
history, keep in mind that certain
medications, such as calcium channel
blockers, theophylline and barbitu-
rates, can lower LES pressure, causing
or worsening symptoms. NSAIDs are
also known to cause GERD symp-
toms. Patients may need to stop or
switch to another agent depending on
the problem.®

Summary and Conclusions

The prevalence of GERD in post-
menopausal women is high and
should be screened for regularly. Un-
derstanding your patient’s lifestyle
choices as well as the risk factors and
possible etiologies in the develop-
ment of GERD symptoms is impor-
tant to her long-term health and
quality of life. Ultimately, the pa-
tient’s subjective report of symptom
relief is usually predictive of success
despite the treatment options chosen
by the practitioner and patient.?*
However, it seems that maintenance
of ideal body weight, without fluc-
tuation, most accurately predicts de-
velopment and worsening of GERD
symptoms as well as symptoms of
other disease processes. When ideal
body weight is maintained, the pa-
tient will be healthier in all bodily
systems. M

Mary Infantino, PhD, APRN-BC, is an
Adult Nurse Practitioner and Associ-
ate Professor of Nursing, C.W. Post
Campus of Long Island University,
Long Island, NY.

Dr. Infantino receives grant/re-
search support from AstraZeneca
Pharmaceuticals.

SEPTEMBER/OCTOBER 2009 25



Submitted: November 25, 2008;
Accepted: July 14, 2009.

References

1. Ofman J, Ryu S, Borenstein J, et al. Identifying patients
with gastroesophageal reflux disease in a managed care or-
ganization. Am J Heath-Syst Pharm 2001;58:1607-13.

2. Ter R. Gender differences in gastroesophageal reflux
disease. J Gender-Specific Med 2000;3: 42-44.

3. Birnbaum S. Approach to the menopausal woman.
In: Goroll A, Mulley A Jr, eds. Primary care medicine. 5th
ed. New York: Lippincott-Raven, 2006:807-13.

4. Campion F, Richter. Approach to the patient with
heartburn and reflux. In: Goroll A, Mulley A Jr, eds. Pri-
mary care medicine. 5th ed. New York: Lippincott-Raven,
2006:455-60.

5. National Guidelines Clearinghouse: Institute for Clini-
cal Symptoms Improvement (ICSI). Initial management of
dyspepsia and GERD. Bloomington, MN. July 2006.

6. Fisher R, Roberts G, Grabowski C, Cohen S. Altered
lower esophageal sphincter function during early preg-
nancy. Gastroenterology 1978;74: 1233-37.

7. Van Theil D, Gavaler J, Stremple J. Lower
esophageal sphincter pressure in women using sequential
oral contraceptives. Gastroenterology 1976;71;232-34.

8. Toner B, Akman D. Gender role and irritable bowel
syndrome: literature review and hypothesis. Am J Gas-
troenterol 2000;95:6-11.

9. Abulafia M, Eliakim R, Sherer M. Estrogen, proges-
terone and the gastrointestinal tract. J Reprod Med
2000;45:781-88.

10. Heitkemper M, Jarrett M. Gender differences and

hormonal modulation in visceral pain. Current Pain
Headache Rep 2001;5:35-43.

11. Heitkemper M, Jarrett M, Caudell K, Bond E. Women
and gastrointestinal symptoms: implications for nursing
research and practice. Gastro Nurs 1993;15:52-8.

12. Lee O, Mayer E, Schmulson M, et al. Gender-related
differences in IBS symptoms. Am J Gastroenterol
2001;96:2184-90.

13. Moore J, Barlow D, Jewell D, Kennedy S. Do gas-
trointestinal symptoms vary with the menstrual cycle? Br
J Obstet Gynecol 1998;105:1322-25.

14. Heitkemper M, Jarrett M. Pattern of gastrointestinal
and somatic symptoms across the menstrual cycle. Gas-
troenterology 1992;102:505-13.

15. Jacobson B, May B, Colditz G, Fuchs C. Post-
menopausal hormone use and symptoms of gastroe-
sophageal reflux. Arch Intern Med 2008;168:1798-04.

16. Infantino M. The prevalence and pattern of gastroe-
sophageal reflux symptoms in perimenopausal and
menopausal women. J Am Acad Nurse Pract 2008;20:1-7.

17. Nilsson M. Lunderegardh G, Carling L, et al. Body
mass and reflux oesophagitis: an oestrogen-dependent
association? Scand J Gastro 2002;37:626-30.

18. Nilsson M, Johnsen R, Ye W, et al. Obesity and estro-
gen as risk factors for gastroesophageal reflux symp-
toms. JAMA 2003;290:66-72.

19. Jacobson B, Somers S, Fuchs C, et al. Body-mass
index and symptoms of gastroesophageal reflux in
women. N Engl J Med 2006;354:2340-48.

20. Simkin-Silverman L, Wing R, Boraz M, et al. Mainte-
nance of cardiovascular risk factor changes among mid-
dle-aged women in a lifestyle intervention trial. Women’s
Health 1998; 4:255-71.

21. Gambacciani M, Giaponi M, Cappagli B, et al. Body
weight, body fat distribution, and hormonal replacement
therapy in early postmenopausal women. J Clin En-
docrinol Metab 1997;82:414-17.

22. Jokela H, Dastidar P, Rontu R, et al. Effects of long-term
estrogen replacement therapy versus combined hormone
replacement therapy on nitric oxide-dependent vasomotor
function. J Clin Endocrinol Metab 2003;88:4348-54.

28. Sandler R, Everhart J, Donowitz M, et al. The burden
of selected digestive diseases in the United States. Gas-
troenterology 2002;122:1500-11.

24. Nedrow A, Miller J, Walker M, et al. Complementary
and alternative therapies for the management of
menopause-related symptoms. Arch Intern Med
2006;166:1453-65.

25. Whittekin M. Natural alternatives to Nexium, Maalox,
Tagamet, Prilosec and other acid blockers. Garden City,
NY: Square One Publishing, 2009.

26. Sult T. Clinical approaches to gastrointestinal imbal-
ance. In: Jones D, ed. Textbook of functional medicine.
Gig Harbor, WA: Institute for Functional Medicine,
2005:435-79.

27. UpToDate: Medical management of gastroe-
sophageal reflux disease in adults. Available at:
http://www.uptodate.com/online/content/topic.do?=
eso_dis/4448 (Accessed, August 10, 2009.)

28. Peralta R, Guzofski S. Gastroesophageal reflux dis-
ease. In: Domino F, ed. The 5-minute clinical consult
2009. Philadelphia, PA: Lippincott, 2009:488-9.

29. Papadakis M, McPhee S, eds. Current consult: medi-
cine 2008. New York: Lange Medical Books/McGraw-Hill,
2008:410-11.

30. Ewing, JA. Detecting alcoholism: the CAGE question-
naire. JAMA 1984;252:1905-07.

Colorectal Cancer Screening in Average-
Risk Women
(continued from page 21)

54. Bonovas S, Filioussi K, Flordellis CS, et al. Statins
and the risk of colorectal cancer: a meta-analysis of 18
studies involving more than 1.5 million patients. J Clin

Oncol 2007;25:3462-68.

55. Parekh M, Fendrick AM, Ladabaum U. As tests
evolve and costs of cancer care rise: reappraising stool-
based screening for colorectal neoplasia. Aliment Phar-
macol Ther 2008;27:697-712.

56. Zauber AG, Lansdorp-Vogelaar |, Wilschut J, et al.
Cost-effectiveness of DNA stool testing to screen for col-
orectal cancer: report to AHRQ and CMS from the Cancer
Intervention and Surveillance Modeling Network (CISNET)
for MISCAN and SimCRC Models. December 20, 2007.
Available from: https://www.cms.hhs.gov/mcd/viewte-
chassess.asp?where=index&tid=52. (Accessed August
20, 2009).

57. Lansdorp-Vogelaar |, van Ballegooijen M, Zauber AG,
et al. At what costs will screening with CT colonography
be competitive? A cost-effectiveness approach. Int J
Cancer 2009;124:1161-68.

58. Levin B, Lieberman DA, McFarland B, et al. Screen-
ing and surveillance for the early detection of colorectal
cancer and adenomatous polyps, 2008: a joint guideline
from the American Cancer Society, the US Multi-Society
Task Force on Colorectal Cancer, and the American Col-
lege of Radiology. CA Cancer J Clin 2008;58:130-60.

59. ACOG Committee Opinion No. 384 November 2007:
colonoscopy and colorectal cancer screening and pre-
vention. Obstet Gynecol 2007;110:1199-202.

60. Whitlock EP, Lin JS, Liles E, et al. Screening for col-
orectal cancer: a targeted, updated systematic review for

26 MENOPAUSE MANAGEMENT

the U.S. Preventive Services Task Force. Ann Intern Med
2008;149:638-58.

61. Screening for colorectal cancer: U.S. Preventive
Services Task Force recommendation statement. Ann In-
tern Med 2008;149:627-37.

62. Kavanagh AM, Giovannucci EL, Fuchs CS, et al.
Screening endoscopy and risk of colorectal cancer in
United States men. Cancer Causes Control 1998;9:
455-62.

63. Levin TR, Palitz A, Grossman S, et al. Predicting ad-
vanced proximal colonic neoplasia with screening sigmoi-
doscopy. JAMA 1999;281:1611-17.

64. Lieberman DA, Weiss DG, Bond JH, et al. Use of
colonoscopy to screen asymptomatic adults for colorec-
tal cancer. Veterans Affairs Cooperative Study Group 380.
N Engl J Med 2000;343:162-68.

65. Cordice JW Jr, Johnson H Jr. Anatomic distribution
of colonic cancers in middle-class black Americans. J
Natl Med Assoc 1991;83:730-32.

66. Nelson RL, Dollear T, Freels S, et al. The relation of
age, race, and gender to the subsite location of colorectal
carcinoma. Cancer 1997;80:193-97.

67. Francois F, Park J, Bini EJ. Colon pathology detected
after a positive screening flexible sigmoidoscopy: a
prospective study in an ethnically diverse cohort. Am J
Gastroenterol 2006;101:823-30.

68. Lieberman DA, Holub JL, Moravec MD, et al. Preva-
lence of colon polyps detected by colonoscopy screening
in asymptomatic black and white patients. JAMA
2008;300:1417-22.

69. Rabeneck L, Lewis JD, Paszat LF, et al. Risk of proxi-
mal and distal colorectal cancer following flexible sigmoi-
doscopy: a population-based cohort study. Am J
Gastroenterol 2008;103:2075-82.

70. Lakoff J, Paszat LF, Saskin R, et al. Risk of develop-

ing proximal versus distal colorectal cancer after a nega-
tive colonoscopy: a population-based study. Clin Gas-
troenterol Hepatol 2008;6:1117-21; quiz 1064.

71. Meissner HI, Breen N, Klabunde CN, et al. Patterns
of colorectal cancer screening uptake among men and
women in the United States. Cancer Epidemiol Biomark-
ers Prev 2006;15:389-94.

72. Peterson NB, Murff HJ, Ness RM, et al. Colorectal
cancer screening among men and women in the United
States. J Womens Health (Larchmt) 2007;16:57-65.

73. Hawley ST, Vernon SW, Levin B, et al. Prevalence of
colorectal cancer screening in a large medical organiza-
tion. Cancer Epidemiol Biomarkers Prev 2004;13:314-19.

74. Coughlin SS, Thompson TD, Seeff L, et al. Breast,
cervical, and colorectal carcinoma screening in a demo-
graphically defined region of the southern U.S. Cancer
2002;95:2211-22.

75. James AS, Hall S, Greiner KA, et al. The impact of
socioeconomic status on perceived barriers to colorectal
cancer testing. Am J Health Promot 2008;23:97-100.

76. Use of colorectal cancer tests—United States, 2002,
2004, and 2006. MMWR Morb Mortal Wkly Rep
2008;57:253-58.

77. Wharam JF, Galbraith AA, Kleinman KP, et al. Cancer
screening before and after switching to a high-deductible
health plan. Ann Intern Med 2008;148:647-55.

78. Seeff LC, Nadel MR, Klabunde CN, et al. Patterns
and predictors of colorectal cancer test use in the adult
U.S. population. Cancer 2004;100:2093-2103.

79. Farraye FA, Wong M, Hurwitz S, et al. Barriers to en-
doscopic colorectal cancer screening: are women differ-
ent from men? Am J Gastroenterol 2004;99:341-49.



