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Introduction

Despite the enormous public health impact of gastroparesis (GP), several gaps
in our knowledge still exist. This chapter focuses on the epidemiology of GP
with particular attention to those studies which have attempted to shed light on
the conflicting definitions of the disorder, its most common etiologies, the inci-
dence, prevalence, and the changing secular trends. The socioeconomic burden of
GP in terms of costs, morbidity, and impact on patients’ quality of life (QOL) are
also explored.

Definitions

Patients with GP can exhibit a broad spectrum of clinical manifestations, but symptom
severity correlates poorly with the degree of delay in gastric emptying [1]. The
clinical manifestations of GP include nausea, vomiting, postprandial pain and early
satiation in the absence of mechanical obstruction. The American Gastroenterological
Association (AGA) consensus has stated that pain is not a common concern in
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Fig. 2.1 The continuum of dyspepsia and gastroparesis

patients with GP, but two studies have observed that the prevalence of pain in GP
can be as high as 89% [2]. However, the severity of abdominal pain does not seem
to correlate with the degree of delay in gastric emptying [2].

GP is thus defined as upper GI symptoms in the setting of delayed gastric emptying;
obstruction must be excluded before making a firm diagnosis. However, this broad
simple definition is problematic for a number of reasons.

Mildly delayed emptying overlaps with functional dyspepsia (FD). Some experts
in the field have proposed that delayed gastric emptying and GP are two different
entities, and that the diagnosis of GP should be restricted only to those with grossly
delayed gastric emptying [3]. Others have proposed the confusing term “gastroparesis-
like” syndrome to describe patients with dyspepsia but normal emptying, which for
all intents and purposes is FD [4]. Although there is a significant overlap of symptoms,
still others have argued that it is the extent of disordered motility that differentiates
FD from true GP [5] (Fig. 2.1).

GP may be acute, or chronic if symptoms persist for more than three months [6].
The two most common causes of GP are idiopathic and diabetes mellitus. Even in
the absence of symptoms of GP, in those with insulin-treated diabetes, delayed
gastric emptying may predispose to poor control of glucose concentrations, particu-
larly hypoglycemia in the early postprandial period [7]. In contrast, in patients with
type 2 diabetes (T2DM) who are not managed with insulin, delayed gastric emptying
may represent an advantage providing better glucose homeostasis. Whether the
definition of GP should be broadened to include these patients with disordered
glycemic control attributable to GP is unresolved.
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Variation in defining what constitutes GP is also limited by the absence of
standardization in interpreting scintigraphy, i.e., the cut off applied, variations across
centers in the volume and composition of test meals, the posture of patients during
GES, duration of testing, and calculations of emptying as t¥2 or % retention [8].
Despite recent efforts to standardize GES, many institutions still use 2 h scanning
which may have lower sensitivity and specificity than 4 h scanning; this may
potentially underestimate patients with GP and thus the true prevalence of the dis-
order [8]. A 4-h gastric emptying scan showing a delay in gastric emptying three
standard deviations above normal using a standard test meal, regardless of symptoms,
seems to represent a practical definition of GP that is at least specific.

Causes of Gastroparesis

GP is important but is uncommon; while some estimates suggest that up to 4% of the
American population may be affected, this is likely an overestimate (see below) [9].
The etiology of GP is multifactorial with over 90 causes identified in the literature
[10] (Table 2.1). The mean age of onset of GP is 34 years (range: 15-72) [11].
Soykan et al. studied a cohort of 146 patients finding 36% were idiopathic, 29%
diabetic, 13% postgastric surgery, 7.5% Parkinson’s disease, 4.8% collagen vascular
disorders, 4.1% due to intestinal pseudoobstruction, and 6% from other miscella-
neous causes [9]. Although chronic causes of GP are usually irreversible, the acute
cases often resolve after correction of the underlying etiology. Idiopathic gastroparesis
(IGP) comprises the largest group of patients and when further subdivided, 23% may
have a suspected viral etiology [9].

Table 2.1 Secondary causes of gastroparesis in the population

Definite Definite plus probable
Probable cause gastroparesis Definite plus probable plus possible
of gastroparesis, n (%) (n=83) gastroparesis (n=127) gastroparesis (n=222)
Idiopathic 41 (49.1) 55 (43.3) 70 (31.5)
Diabetes mellitus 21 (25.3) 39 (30.7) 103 (46.4)
Connective tissue disease 9(10.8) 12(9.4) 15 (6.8)
Hypothyroidism 1(1.2) 2 (1.6) 5(2.3)
Malignancy 2(2.4) 4 (3.1) 11 (5.0)
Gastrectomy/ 6(7.2) 10 (7.9) 12 (5.4)

fundoplication

Drugs 19 (22.9) 29 (22.8) 54 (24.3)
End-stage renal disease 4 (4.8) 7(5.5) 19 (8.6)

Note: Three diagnostic definitions were used: definite gastroparesis — delayed gastric emptying and
typical symptoms: probable gastroparesis — typical symptoms and food retention on endoscopy or
upper GI study; possible gastroparesis — typical symptoms alone or delayed gastric emptying
without GI symptoms. Causes of gastroparesis are not mutually exclusive

Reproduced with permission from Jung et al. April 2009, Gastroenterology 2009:136: page 1229
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Prevalence of Gastroparesis

Data on the prevalence of a disease often sheds light on the burden of disease to
society, but for GP, this is difficult to ascertain. Population-based data assessing the
extent of GP are scarce. As symptoms do not identify GP, questionnaires alone do
not provide robust estimates [1]. Furthermore, population-based studies applying
GES are not available.

The most robust data relating to the prevalence of GP are based on a large historical
cohort, the Rochester Epidemiology Project (REP), a medical record linkage system
in Olmsted County, Minnesota. The REP was used to identify community residents
with GP based on strict definitions of definite GP (delayed gastric emptying by
standard scintigraphy and symptoms of GP), probable (symptoms of GP and food
retention on endoscopy or upper GI study) and possible GP (typical symptoms alone
or delayed gastric emptying by scintigraphy). Among the 222 eligible cases of GP
studied between 1996 and 2006, only 83 patients met the strict criteria for definite
GP with 82% being female (with 44 probable and 95 possible cases) [10]. The most
common cause of definite GP was idiopathic (49.4%), followed by diabetes (25.3%)
[10]. The overall age-adjusted prevalence of definite GP per 100,000 persons in
January 1, 2007 was 37.8 (95% CI, 23.3-52.4) for women and 9.6 (95% CI, 1.8-17.4)
for men. Overall, this study indicated that although GP is an uncommon condition
in the community, it still represents a major disease burden given the poor prognosis,
lower survival and requirement for continuous chronic medical care (see below).

Effect of Ethnicity on Prevalence

No data exist on the prevalence of GP in Hispanics or blacks and therefore whether
ethnic differences may influence the epidemiology of GP is unknown. The preva-
lence of dyspepsia in studies from Europe and North America is reported to be
3-40%, but the rates of GP cannot be determined [12—14]. Generally, studies indi-
cate that the prevalence of chronic GI symptoms, including dyspepsia, is lower in
Asian countries as compared to the West [15]. However, Chang et al. reported
delayed gastric emptying in 59% of male Chinese subjects with T2DM presenting
with upper GI symptoms [15].

Prevalence by Etiology of Gastroparesis

Given the causes of GP are multifactorial, the prevalence of GP in the general popu-
lation is best assessed by considering the potential risk factors and underlying
pathophysiology of the disorder.
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Prevalence of Diabetic GP

The prevalence of GP in tertiary referral centers is reported to be 30-50% of type I
diabetes (T1DM) and 15-30% of T2DM based on cross-sectional studies [16—18].
For example, in one referral center delayed GES was present in 50-65% of patients
with diabetes [16]. However, the selection bias inherent in this approach may seri-
ously overestimate the true prevalence in the community. A large population-based
study done by Bytzer et al. evaluated 423 subjects randomly selected from the com-
munity with diabetes; they observed that “gastroparesis-like” symptoms were more
common in diabetic (11-18%) than nondiabetic people [19]. Moreover, those diabetic
subjects reporting poor glycemic control had higher rates of upper GI symptoms
(OR 2.45; 95% CI, 1.50-3.98). Hence, conflicting evidence exists as to whether
GI symptoms are more common in T2DM which comprises 90-95% of cases of
diabetes [20].

Still other studies have failed to establish an association between GI symptoms
and DM [21]. For example, one study using records through the REP in subjects
with TIDM and T2DM suggested that the prevalence of GI tract symptoms (other
than constipation) in patients with DM in the community was similar to persons
without DM and, in particular, symptoms of GP are not more common in diabetics
than in the general population [21]. However, this database (REP) has some short-
comings, including its predominantly Caucasian and homogeneous population.
Another population-based study of 15,000 Australian adults found that those with
T1DM treated with oral hypoglycemic medications with or without insulin therapy
and those with poor glycemic control were more likely to suffer from nausea/vomiting
and upper GI or dysmotility symptoms [22].

The natural history of GP is explored in a subsequent chapter, however, in a longi-
tudinal study done by Jones et al. of 20 patients with DM followed over 12 years,
only a minimal change in gastric emptying and GP symptoms was seen over time,
despite evidence for progression of autonomic neuropathy [23]. Acute hyperglycemia
delays emptying and may worsen symptoms such as nausea and vomiting by this
mechanism, while insulin-induced hypoglycemia accelerates gastric emptying
substantially, even when the latter is abnormally delayed [24]. Studies on the preva-
lence of GP during euglycemia are lacking.

Prevalence of Idiopathic Gastroparesis

The proportion of patients with gastroparesis with IGP in a study at a referral center
by Soykan et al. was 35.6%, comprising the largest group of GP patients in the
cohort; 23% reporting acute viral gastroenteritis preceding their symptoms [9].
Strikingly, a history of physical and sexual abuse was reported in 62% of females
with IGP but the relevance of this association remains unclear.
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Incidence of Gastroparesis

The true incidence of GP in population-based settings is uncertain. However, a
recent study done in Olmsted County, Minnesota evaluated incident cases of GP
diagnosed either at Mayo Medical Center or Olmsted Medical Center between
January 1, 1996 and December 31, 2006 [10]. Through the Mayo Clinic’s common
medical record system, data on 80% of the entire population in this county are made
available with 96% of the population seen at least once during any given 4-year
period thus providing the capability for population-based studies. Investigators in
the study defined incident case of GP as any new case diagnosed over the 10-year
period. When GP is defined by symptoms and delayed gastric emptying (definite GP),
the age adjusted (to 2000 US whites) incidence of definite GP per 100,000 person-
years for 1996-2006 in Olmsted County, Minnesota, was 9.8 (95% CI, 7.5-12.1) for
women and 2.4 (95% CI, 1.2-3.8) for men [10]. The incidence of definite GP was
significantly greater in women than in men and, as expected, the prevalence rates
were higher among women than men, age-adjusted being 4:1 [10]. Patients with
advanced age over 60 years or older had a peak incidence of 10.5 per 100,000 per-
son-years, suggesting that the incidence of gastroparesis may increase with advanc-
ing age [10] (Fig. 2.2). These numbers remained similar irrespective of the different
diagnostic criteria used [10].
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Fig. 2.2 Age-specific incidence of gastroparesis in Olmsted County, Minnesota, 1996-2006
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Risk Factors and Predictors of Disease Progression in GP

One aim of epidemiology is to identify homogeneous subgroups in the population
who are either at a particularly high or low risk for developing GP. A problem inherent
in cross-sectional studies is that the etiologic risk factors cannot be differentiated
from associations with no causal relevance.

Influence of Gender and GP

Based on studies done in referral centers, a female predominance of GP exists with
a female to male ratio of 4:1 [10]. Some studies have shown that gastric emptying is
slower in females compared to males and may also be related to the phase of the
menstrual cycle with slower gastric emptying seen during the luteal phase of
the menstrual cycle (when progesterone levels are high) versus the follicular phase
or menopause (when progesterone levels are low) [25]. However, other studies
have failed to show correlations between prolonged gastric emptying and phases in
the menstrual cycle, instead demonstrating only postlag gastric emptying rates were
slower in women than in men [26]. Furthermore, Monas et al. argue that the greater
prevalence of GP in females may reflect the difference in health care seeking behavior,
with females seeking health care more frequently than men in general [26].

Hyperglycemia in Diabetics and Gastric Emptying

In diabetes, delay in gastric emptying may be due to elevations in the plasma glucose
concentrations [7]. Blood glucose concentration of >8 mmol/l versus 4 mmol/l in
healthy subjects and diabetics are associated with delay of both solid and liquid
emptying [7]. A profound effect on motor function throughout the GI tract can be
seen with any acute change in the blood glucose concentration, which is independent
of any intrinsic neuropathy [24].

Hospitalizations

The number of hospitalizations for GP has been increasing in the past decade [27].
In the USA, hospitalizations for a primary diagnosis of GP have been increased,
especially among the elderly from 1995 to 2004 [27] (Table 2.2). The data are based
on all-payer inpatient care database, the Healthcare Cost and Utilization Project
(HCUP) Nationwide Inpatient Sample (NIS) in the USA covering 20% of hospitals.
Strikingly, hospitalizations for GP as the primary diagnosis increased from 3,977 in
1995 to 10,252 in 2004 (+158%) and using GP as the secondary diagnosis there was
an increase of 136%. These statistics represent an overall increase of 138% in the



B. Moshiree et al.

18

sdnoi3 yjoq ur papnjour arom

suonezieyrdsoy 9say ], ‘sisoueIp puodas 3y se sisaredonsed pue sisouderp Arewnid ay) se SunIwoA/eIsSNEU JO ‘120N JMseS ‘(YHD pey suonezifedsoy awos ,

aseasIp xnpgai [eadeydosa onses qyTH

uorssturad yim “1g¢ 93ed :(7)€01:99d 800 ‘[0IU0MSED) [ WY suonezi[eidsoH paje[oy-sisaredonsen) [e 1o Suepp woij uorssturad s peonpoidar a[qe],

¥0€ 600°1S€°$89 6€1°80C 9C¢ ¥91°606°00C (41443 SunIwoA/easneN

6¢8 TEIETO'8LOT 09L°LOS 69T°1 PSLEE0'800 T vSTTOS snLjsen

0zIC €26°095°€€TT 01T'8LY 960°¢ 69S°0LES6TT 9€¥* 709 190[n JLIseD

(39 L96'VSS 99T°T T¥L'8ST cl YTy 8¥0°69S T0€°89T adgan

Stsougerp Arewrtid se suonipuod [0 1oddn o0

60L°T €85°9GLT6TE L99°6V8 1294 LYT'T6T°€98 YETSSY LSISouSerp A1epuodag

LS 0LS°€9T°80T 96779 09 8SS9TL LY L8T°6T sisouSerp Arewtiq
suonezieydsoy pajerar sisaredonsen

yjeap [endsoy-ug sagreyo [e10], Ke3s Jo pSua yjeap rendsoy-ug sagreyo [v10], Ke3s Jo 3uay awoonQ
¥00¢ S661 189X

007 PU® S66T VSN 2up ut stsouserp Arewtid sy se uonipuod [0 roddn uowrwod e 10 sisouSerp A1epuodas ay)
se sisaredonses ‘sisousderp Arewnd oy se sisaredonsed 03 anp syyeap [e3idsoy-ur Jo Joquunu pue ‘sa3Ieyd [e10) ‘Aels Jo YISUI] JO SAILWISI [RUONEN T dIqeL



2 Epidemiology of Gastroparesis 19

USA during 1995-2004. Moreover, when GP was compared to other GI diseases,
such as gastroesophageal reflux disease (GERD), gastritis, and peptic ulcers, GP
patients had the longest length of hospital stay and the second highest total charges
in 1995 and 2004 [27]. GP patients, as compared to patients with predominantly
nausea and vomiting, experienced more inpatient procedures, a longer length of stay
and higher total charges. Similarly, the likelihood of in-hospital death was lower for
patients with GERD as the primary diagnosis than for those with GP. The dramatic
increase in hospitalizations for GP seen after 2000 is unexplained, but may be reflec-
tive of an increasing incidence of GP and DM, changes in the GP diagnostic criteria
and modes of diagnosis, the lack of treatment options subsequent to the removal of
cisapride from the US market 2000, and approval of the gastric electrical stimulator
by the Food and Drug Administration.

Economic Impact of GP

While GI diseases in the USA cost over 40 billion dollars in health care expenditures,
the inpatient cost of GP as primary diagnosis increased dramatically from $48
million in 1995 to $208 million in 1998 [28]. Moreover, this upward trend in costs
may continue, as GP increases with the increased incidence of DM [27].

Based on the North Carolina Hospital Discharge Database from 1998, Bell et al.
found that patients with diagnoses of both DM and GP were hospitalized for an
average hospital stay of 5.3 days per admission and accumulated an average cost of
$7,709 per hospital visit with medicare as the primary payer (52.1%) [29]. Most of
these patients were admitted directly from the emergency department (56.2%) [29].
As aresult, patients with both DM and GP incurred about US $11 million in charges
in that year with 7,800 hospital days for 1,500 discharges.

Impact on Health-Related Quality of Life

Health-related quality of life (HRQOL) is an important outcome for patients with
chronic illnesses, in general, and has recently gained much interest in the epidemio-
logical literature. Although studies in GP patients are limited, HRQOL is reduced in
patients with gastroparesis [30, 31]. Systematic reviews in patients with FD suggest
that impairment of HRQOL exists in patients with moderate to severe FD treated
in a referral setting, and El-Serag et al. suggest that the same would be true for
GP [32]. Talley et al. studied whether delayed gastric emptying in “meal-related”
dyspepsia impairs QOL, finding that although QOL is impaired in patients with FD
as demonstrated by the SF 36 (generic HRQOL instrument) and Nepean Dyspepsia
Index (NDI) , only female sex, epigastric pain, and nausea, but not delayed gastric
emptying, were associated with an impaired total QOL score [30]. We speculate that
an effective therapeutic response in patients with GP will lead to a corresponding
improvement in HRQOL, although large randomized controlled trials would be
necessary for a definitive determination.
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Mortality

Long-term studies in patients with GP indicate that GP is probably not a benign
disease, and has considerable morbidity with a poor prognosis given the limited
current therapeutic options [33]. Mortality from GP is highest in the decompen-
sated GP patients more at risk of developing complications [9]. For example, Soykan
et al. found over a 6-year follow-up period that 7% of those with GP had died with
22% of patients with GP needing either long-term enteral or parenteral feeding.
Twenty-six percent of these patients did not respond to medical therapy and 6%
underwent gastric electrical stimulation. Mortality in the 10 patients that died was
attributable to metabolic derangements, cardiac complications, renal failure, sui-
cide, and/or bowel ischemia due to adhesions.

Other data suggest that in diabetics, GP is associated with higher risk of morbid-
ity, but not mortality. Australian patients with type 1 and 2 diabetes were assessed
by scintigraphy, GI questionnaires and autonomic nerve function testing at the
Royal Adelaide Hospital [17]. The subjects were followed up 9 years later and of 86
patients, 21 had died (24%) with causes of death related to renal and cardiovascular
disease. Those patients who had died had longer duration of diabetes, higher scores
based on autonomic testing, retinopathy, and slower esophageal transit than those
who were alive, but no differences in solid or gastric emptying were evident. A large
study by Hyett et al. of a cohort of patients in a tertiary care referral center, conducted
from 2000 to 2008, evaluated whether delayed gastric emptying in diabetics pre-
dicted morbidity and mortality [33] (Fig. 2.3). The study compared diabetics with
symptoms of GP and delayed emptying based on gastric emptying scintigraphy
to those with only symptoms of GP, and found that delayed GES was a predictor
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of worse prognosis with more hospital days per 1,000 patient days (25.5 vs. 5.1),
emergency room visits, more office visit procedures, such as upper endoscopy
performed and increased prevalence of other comorbid conditions, such as coronary
artery disease, and hypertension. However, delayed gastric emptying alone in dia-
betics was not associated with higher mortality. More work is needed to define
whether diabetic gastroparesis impacts on mortality.

The 5-year estimated survival of Olmsted County residents with definite GP
(symptoms and diagnostic testing consistent with GP) was 67% (95% CI, 60-75%),
significantly less than that expected in that population of 81% [10]. Among the
causes of death in this cohort were cardiovascular diseases (24.6%), respiratory
failure (23.2%), and chronic renal failure (15.9%). Older age at diagnosis was asso-
ciated with decreased survival. Nondiabetic GP in this cohort was also associated
with a better survival than diabetic GP. Other data suggest that postviral GP has a
better prognosis and a shorter duration of disease than IGP [34].

Future Studies

Several gaps exist in our current knowledge on the epidemiology of GP. Some of
these deficiencies are attributable to the suboptimal definition of GP and a lack of
differentiation from FD. We lack a clear understanding of ethnic differences in
patient populations with GP. Furthermore, an understanding of the natural history of
GP as it relates to the pediatric population is unknown. The NIDDK created a GP
registry in 2006 to undertake an observational study to clarify the epidemiology,
natural history, clinical course, and outcomes of GP, and this should answer some of
these questions. Future technologies, such as swallowed wireless motility capsule
using telemetry (SmartPill, SmartPill, Inc., Buffalo, NY), offer a nonradioactive
method for assessing gastric transit time in the ambulatory setting [35]. Once such
tests become affordable and widely available for use in the general population, the
current estimates of incidence and prevalence of GP in the general population may
change significantly.

Conclusions

GP represents a major disease burden associated with increased emergency room
visits, hospitalizations, complications and poorer survival, especially in the elderly.
Because the natural history of GP has been investigated only over the past decade,
the long-term outcome is not clearly defined. More aggressive strategies to screen
diabetics for GP, and better defined management strategies for all affected are neces-
sary to reduce the morbidity and mortality associated with this usually chronic and
debilitating condition.



22

B. Moshiree et al.

References

1.

2.

3.

10.

11.

12.

13.

14.

16.

17.

20.

21.

Talley NJ, Verlinden M, Jones M. Can symptoms discriminate among those with delayed or
normal gastric emptying in dysmotility-like dyspepsia? Am J Gastroenterol. 2001;96:1422-8.
Cherian D, Sachdeva P, Fisher RS, Parkman HP. Abdominal pain is a frequent symptom of
gastroparesis. Clin Gastroenterol Hepatol. 2010;8:676-81.

Tack J, Talley NJ, Camilleri M, et al. Functional gastroduodenal disorders. Gastroenterology.
2006;130:1466-79.

. Anaparthy R, Pehlivanov N, Grady J, Yimei H, Pasricha PJ. Gastroparesis and gastroparesis-like

syndrome; response to therapy and its predictors. Dig Dis Sci. 2009;54:1003-10.

. Locke III GR. The epidemiology of functional gastrointestinal disorders in North America.

Gastroenterol Clin North Am. 1996;25(1):1-19.

. Horowitz M, Su Y-C, Rayner CK, Jones KL. Gastroparesis: prevalence, clinical significance

and treatment. Can J Gastroenterol. 2001;14(12):805-13.

. Schvarcz E, Palmer M, Aman J, Horowitz M, Stidsberg M, Berne C. Physiological hypergly-

cemia slows gastric emptying in normal subjects and patients with insulin-dependent diabetes
mellitus. Gastroenterology. 1997;113:60-6.

. Tougas G, Chen Y, Coates G, et al. Standardization of a simplified scintigraphic methodology

for the assessment of gastric emptying in a multicenter setting. Am J Gastroenterol. 2000;95:
78-86.

. Soykan I, Sivri B, Sarosiek I, Kiernan B, McCallum RW. Demography, clinical characteristics,

psychological and abuse profiles, treatment, and long-term follow-up of patients with gastro-
paresis. Dig Dis and Sci. 1998;43(11):2398-404.

Jung H, Choung RS, Locke III GR, Schleck CD, Zinsmeister AR, Szarka LA, et al. The incidence,
prevalence, and outcomes of patients with gastroparesis in Olmsted County, Minnesota, from
1996-2006. Gastroenterology. 2009;136:1225-33.

Stanghellini V, Tosetti C, Paternico A, Barbara G, Morselli-Labate AM, Monetti N, et al. Risk
indicators of delayed gastric emptying of solids in patients with functional dyspepsia.
Gastroenterology. 1996;110:1036-42.

Talley NJ, Zinsmeister AR, Schleck CD, et al. Dyspepsia and dyspepsia subgroups: a population-
based study. Gastroenterology. 1992;102:1259-68.

Agreus L, Svardsudd K, Nyren O, et al. The epidemiology of abdominal symptoms:Prevalence
and demographic characteristics in a Swedish adult population. A report from the Abdominal
Symptom Study. Scand J Gastroenterol. 1994;29(2):102-9.

Jones RH, Lydeard SE, Hobbs FD, et al. Dyspepsia in England and Scotland. Gut. 1990;31(4):
401-5.

. Chang CS, Kao CH, Wang YS, et al. Discrepant pattern of solid and liquid gastric emptying in

Chinese patients with type II diabetes mellitus. Nucl Med Commun. 1996;17:60-5.

Jones KL, Russo A, Stevens JE, Wishart JM, Berry MK, Horowitz M. Predictors of delayed
gastric emptying in diabetes. Diabetes Care. 2001;24:1264-9.

Kong MF, Horowitz M, Jones KL, Wishart JM, Harding PE. Natural history of diabetic gastro-
paresis. Diabetes Care. 1999;22:503-7.

. Horowitz M, Harding PE, Maddox AF, Wishart JM, Akkermans LM, Chatterton BE, et al.

Gastric and esophageal emptying in patients with type 2 (non-insulin-dependent) diabetes mel-
litus. Diabetologia. 1989;32(3):151-9.

. Bytzer P, Talley NJ, Leemon M, et al. Prevalence of gastrointestinal symptoms associated with

diabetes mellitus: a population-based survey of 15,000 adults. Arch Intern Med. 2001;161:
1989-96.

World Health Organization (WHO) Diabetes Fact Sheet http://www.who.int/medacenter/
factsheets/fs312/en/print.html accessed November 29, 2010.

Maleki D, Locke III RG, Camilleri M, Zinsmeister AR, Yawn BP, Leibson C, et al.
Gastrointestinal tract symptoms among persons with diabetes mellitus in the community. Arch
Intern Med. 2000;160:2808-16.



22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Epidemiology of Gastroparesis 23

Hammer J, Howell S, Bytzer P, Horowitz M, Talley NJ. Symptom clustering in subjects with
and without diabetes mellitus: a population-based study of 15,000 Australian adults. Am
J Gastroenterol. 2003;98:391-8.

Jones KL, Russo A, Berry MK, Stevens JE, Wishart JM, Horowitz M. A Longitudinal study of
gastric emptying and upper gastrointestinal symptoms in patients with diabetes mellitus. Am
J Med. 2002;113:449-55.

Rayner CK, Samson M, Jones KL, Horowitz M. Relationships of upper gastrointestinal motor
and sensory function with glycemic control. Diabetes Care. 2001;24:371-81.

Wald A, Van Thiel DH, Hoechstetter L, Gavaler JS, Egler KM, Verm R, et al. Gastrointestinal
transit: the effect of the menstrual cycle. Gastroenterology. 1981;80(6):1497-500.

Mones J, Carrio I, Calabuig R, et al. Influence of the menstrual cycle and of menopause on the
gastric emptying rate of solids in female volunteers. Eur J Nuc Med. 1993;20:600-2.

Wang YR, Fisher RS, Parkman HP. Gastroparesis-related hospitalizations in the United States:
trends, characteristics, and outcomes, 1995-2004. AmJ Gastroenterol. 2008 Feb;103(2):313-22.
Epub 2007 Nov 28.

Sandler RS etal. The burden of selected digestive diseases in the United States. Gastroenterology.
2002;122:1500.

Bell RA, Jones-Vessey K, Summerson JH. Hospitalizations and outcomes for diabetic gastro-
paresis in North Carolina. South Med J. 2002;95(11):1297-9.

Talley NJ, Locke III GR, Lahr BD, Zinsmeister AR, Tougas G, Ligozio G, et al. Functional
dyspepsia, delayed gastric emptying, and impaired quality of life. Gut. 2006;55:933-9.
Samuel M, Badilo R, Waseem S, Lu Xiaomin, Talley NJ, Moshiree B. Severity of symptoms
in gastroparesis correlates directly with higher disability scores. Am J Gastroenterol 2010
Oct;105(Suppl. 1):A1104.

El-Serag HB, Talley NJ. Systematic review; health-related quality of life in functional dyspepsia.
Aliment Pharmacol Ther. 2003;18:387-93.

Hyett B, Martinez FJ, Gill BM, Mehra S, Lembo A, Kelley CP, et al. Delayed radionucleotide
gastric emptying studies predict morbidity in diabetics with symptoms of gastroparesis.
Gastroenterology. 2009;137(2):445-52.

Bityutskiy LP, Soykan I, McCallum RW. Viral gastroparesis: a subgroup of idiopathic gastro-
paresis — clinical characteristics and long term outcomes. Am J Gastroenterol. 1997;92(9):
1501-4.

Kuo B, McCallum RW, Koch KL, Sitrin MD, Wo JM, Chey WD, et al. Comparision of gastric
emptying of a nondigestible capsule to a radio-labelled meal in healthy and gastroparetic
subjects. Aliment Pharmacol Ther. 2008;27:186-96.



2 Springer
http://www.springer.com/978-1-60761-551-4

Gastroparesis

Pathophysiclogy, Presentation and Treatment
Parkman, H.P.; McCallum, R.W. (Eds.)

2012, X\, 424 p., Hardcover

ISEMN: @78-1-60761-551-4

A product of Humana Press



	Chapter 2: Epidemiology of Gastroparesis
	Introduction
	Definitions
	Causes of Gastroparesis
	Prevalence of Gastroparesis
	Effect of Ethnicity on Prevalence

	Prevalence by Etiology of Gastroparesis
	Prevalence of Diabetic GP
	Prevalence of Idiopathic Gastroparesis

	Incidence of Gastroparesis
	Risk Factors and Predictors of Disease Progression in GP
	Influence of Gender and GP
	Hyperglycemia in Diabetics and Gastric Emptying

	Hospitalizations
	Economic Impact of GP
	Impact on Health-Related Quality of Life
	Mortality
	Future Studies
	Conclusions
	References


