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Gastroparesis in Non-Diabetics: Associated Conditions and
Possible Risk Factors
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Abstract

Background: Gastroparesis is a syndrome characterized by delayed
gastric emptying in the absence of any mechanical cause. While often
associated with diabetes mellitus, most cases of gastroparesis are idi-
opathic. The purpose of the present paper is to review the co-morbid
conditions that most likely associate with non-diabetic gastroparesis.

Methods: The Healthcare Cost and Utilization Project: Nationwide
Inpatient Sample (HCUP-NIS) data were used from the year 2013 -
2014 and the Apriori algorithm was run on this subset of patients to
identify what co-morbid conditions are most likely associated with
gastroparesis.

Results: Notable conditions that were found to be most closely linked
with gastroparesis were: chronic pancreatitis, end stage renal disease,
irritable bowel syndrome, systemic lupus erythematosus, fibromyal-
gia, and venous thromboembolism. Some of the implications of these
findings are briefly discussed.

Conclusions: Gastroparesis is strongly associated with multiple med-
ical conditions which may be potential targets for treatment.
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Introduction

Gastroparesis is a syndrome characterized by delayed gastric
emptying in the absence of any mechanical cause. It is esti-
mated that gastroparesis affects up to 4% of the US population
and inpatient care for patients with severe gastroparesis costs
$7,000 per month [1]. In other words, gastroparesis is a rela-
tively common disorder and comes with high costs.
Gastroparesis is commonly associated with neuropathy
secondary to diabetes mellitus. Although there is limited data
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investigating conditions associated with gastroparesis in non-
diabetic patients, most cases are idiopathic (35%). Other eti-
ologies include surgery (13%), viral infections (8.2%), Parkin-
son’s disease (7.5%), miscellaneous (6.2%), collagen vascular
disease (4.8%), and intestinal pseudo-obstruction (4.1%) [1].

The most common major presenting symptoms for gas-
troparesis include nausea, vomiting, and early satiety but the
pattern of symptoms is often determined by the underlying
cause of gastroparesis. For example, while nausea is a pre-
dominant symptom in all patients with gastroparesis, vomiting
is typically more prevalent and severe in patients with diabetic
gastroparesis in comparison to other causes [2-4]. Less com-
mon symptoms such as postprandial fullness, upper abdominal
pain, or abdominal distention may present as well. To compli-
cate matters, there is little clinical and pathophysiologic data
on patients with gastroparesis, which often leads to chronic
morbidity and frequent hospitalizations.

The pathogenesis of idiopathic gastroparesis has not been
studied as extensively as that of diabetic gastroparesis, despite
the fact that idiopathic gastroparesis is very common. At the
present time, some pathophysiological differences between id-
iopathic and diabetic gastroparesis have been reported. For in-
stance, individuals with idiopathic gastroparesis show a lower
degree of vagal neuropathy and less vagal damage compared
to diabetic gastroparesis patients [1]. The two types of gastro-
paresis also present different histomorphological characteris-
tics but the significance of these differences is not clear [5].
The inflammatory or immune-mediated processes associated
with idiopathic gastroparesis can alter important elements that
allow the normal gastric motor function, such as changes of the
nerves, muscle cells, and interstitial cells of Cajal [6].

In terms of clinical presentation, idiopathic and diabetic
gastroparesis are similar, though several differences exist. Pa-
tients with diabetic gastroparesis are 13 years older and heav-
ier at the onset of symptoms and hospitalized more frequently
compared to patients with idiopathic gastroparesis. In patients
with diabetic gastroparesis, vomiting is often the main symp-
tom that prompts evaluation while in patients with idiopathic
gastroparesis, abdominal pain is more common. Gastric reten-
tion is greater in patients with type 1 diabetes and gastroparesis
than in patients with idiopathic gastroparesis whereas severe
early satiety and excessive fullness are more common in pa-
tients with idiopathic gastroparesis [7]. Idiopathic gastropare-
sis tends to be more associated with pain [5].

It is worth mentioning that 62% of individuals with idi-
opathic gastroparesis reveal a history of physical and sexual
abuse; on the other hand, studies have yet to establish whether
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Table 1. Demographic Information for Non-Diabetic Patients With Gastroparesis in Our Patient Population (Mean Age = 51.2)

Demographic information Total (%) Odds ratio (95% CI)

Female 19,700 (71.5) 1.471 (1.429 - 1.515)* (compared to male controls)

Male 7,843 (28.5)

Caucasian 19,558 (74.8)

African Americans 3,806 (14.6) 0.923 (0.889 - 0.959)* (compared to Caucasian controls)

Hispanic 1,858 (7.1) 0.670 (0.638 - 0.705)* (compared to Caucasian controls)

Asian or Pacific Islander 274 (1.0) 0.458 (0.406 - 0.517)* (compared to Caucasian controls)

Native American 120 (0.5) 0.788 (0.656 - 0.946)* (compared to Caucasian controls)

Other 528 (2.0) 0.668 (0.611 - 0.73)* (compared to Caucasian controls)
*P < 0.001.

an association exists between the history of abuse and delayed
gastric emptying [7].

Menopausal status and the phase of the menstrual cycle
have been associated with gastric emptying. For instance, the
luteal phase (days 18 - 20) of the menstrual cycle is associ-
ated with a slower gastric emptying compared to the follicu-
lar phase (days 8 - 10). During the luteal phase, estrogen and
progesterone are at high levels and these two hormones are
thought to have an inhibitory effect on gastric motility. It has
also been shown that postmenopausal women engaged in sex
hormone replacement therapy have slower gastric emptying
compared to men, an observation that supports the role of es-
trogen and progesterone as inhibitors of gastric emptying. On
the other hand, there have also been reports of delayed gastric
emptying during the follicular phase of the menstrual cycle,
which questions the importance of hormones in explaining
gender differences in gastroparesis prevalence.

There have also been reports on gender differences in
proximal stomach affecting motility and perception, as relaxa-
tion of the proximal stomach that occurs postprandially is pro-
longed in women compared to men. A relevant clinical finding
is that symptoms of early satiety and nausea are more common
in females than in males, at almost 2:1 ratio. These findings
suggest that it is important to compare females with symptoms
of gastric dysfunctions using gastric emptying parameters de-
rived in normal women and not in normal men [8].

In practice, gastroparesis is a clinical diagnosis, but the
definitive diagnostic test is a gastric emptying study such as
scintigraphy [2, 3, 9]. The treatment options for gastroparesis
vary from conservative management, such as dietary modifica-
tions and medication, to more invasive surgical options. Di-
etary modifications focus on eating smaller semi-solid meals
and avoiding foods that exacerbate symptoms. Medications
for persistent symptoms include antiemetics and prokinetic
agents, such as metoclopramide, to improve gastric emptying.
In patients with refractory gastroparesis, surgical options in-
clude intrapyloric botulinum toxin injections, placement of a
feeding jejunostomy tube, or implantation of a gastric electri-
cal stimulator [3, 10, 11].

Developing more effective gastroparesis management
strategies could not only reduce the costs associated with gas-
troparesis but also improve aspects of patients’ quality of life
(QOL). For instance, a recent research found that patients with

gastroparesis have significantly lower scores of QOL as as-
sessed by a validated QOL measure (SF-36) and the McGill
Pain Questionnaire compared to patients with serious medical
conditions and scores similar to patients that have both serious
physical and mental health conditions [12].

Differentiating between the etiologies of gastroparesis
may allow developing strategies that could increase QOL in
gastroparesis patients. For instance, it has been suggested that
treatment for gastroparesis may produce different responses
depending on whether gastroparesis occurs in diabetic or non-
diabetic patients. However, according to the findings of a retro-
spective study, response to treatment (antiemetics, prokinetics,
tricyclic antidepressants, analgesic and invasive interventions)
does not correlate with the type of gastroparesis (non-diabetic
or diabetic) or the presence of delayed emptying but correlates
with stomach distention, bloating, and the Gastroparesis Car-
dinal Symptom Index (GCSI). This study puts into question
the relevance of etiology in the management of gastroparesis,
at least in diabetic vs. non-diabetic conditions [13]. However,
it is worth noticing that treatment for the two conditions are
not usually directed at correcting the underlying etiology [14]
for which exploring the causes of idiopathic gastroparesis may
still offer valuable insights that could be used to guide treat-
ments that target the cause of the symptoms.

Materials and Methods

For this retrospective study, the Healthcare Cost and Utilization
Project: Nationwide Inpatient Sample (HCUP-NIS) data were
used from the year 2013 - 2014. The database was searched for
all non-diabetic patients diagnosed with gastroparesis (ICD 9
diagnostic code 536.6). The Apriori algorithm was then run on
this subset of patients to identify what co-morbid conditions
are most likely associated with gastroparesis. The Apriori al-
gorithm is used for mining the frequency of data sets and is
designed to find associations in databases. It works by identify-
ing frequent single item sets in a database and then stepwise
expanding each of those sets, keeping the new larger sets if
the terms appear in sufficient frequency in the database. In this
study, we employed the Apriori algorithm as a “bottom-up” ap-
proach: each subset is expanded individually and the subset of
gastroparesis patients is tested against each new iteration of the
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Table 2. Diagnoses Associated With Gastroparesis in Non-Diabetics Compared To Controls

Diagnosis by ICD 9 code

Frequency among patients
with gastroparesis (%)

Frequency among
controls (%)

Odds ratio in patients with gastropa-
resis compared to controls (95% CI)

Chronic pancreatitis 985 (3.6) 39,205 (0.4) 3.35(3.10 - 3.62)*
End stage renal disease 1,337 (4.9) 153,269 (1.4) 3.18 (2.79 - 3.63)*
Chronic pain syndrome 1,888 (6.9) 111,408 (1.0) 2.844 (2.70 - 3.00)*
Paralytic ileus 1,459 (5.3) 126,613 (1.1) 2.759 (2.60 - 2.92)*
Trritable bowel syndrome 1,648 (6.0) 89,181 (0.8) 2471 (2.34-2.61)*
Systemic lupus erythematosus 824 (3.0) 59,032 (0.5) 2.056 (1.90 - 2.22)*
Migraine 1,713 (6.2) 152,395 (1.4) 1.944 (1.84 - 2.054)*
Fibromyalgia 1,607 (5.8) 130,641 (1.2) 1.681 (1.587 - 1.78)*
Epilepsy 1,790 (6.5) 260,927 (2.3) 1.556 (1.477 - 1.639)*
Venous thrombosis 1,579 (5.7) 243,301 (2.2) 1.458 (1.374 - 1.548)*
Asthma 2,444 (8.9) 474,005 (4.2) 1.403 (1.341 - 1.468)*
Anxiety disorder 5,724 (20.8) 860,843 (7.7) 1.386 (1.339 - 1.435)*
Anemia 3,484 (12.6) 474,005 (4.3) 1.34 (1.258 - 1.428)*
Depression 5,384 (19.5) 888,884 (8.0) 1.3 (1.256 - 1.347)*
Obstructive sleep apnea 1,422 (5.2) 339,317 (3.0) 1.241 (1.169 - 1.318)*
Cardiac arrhythmias 1,425 (5.2) 337,252 (3.0) 1.202 (1.135 - 1.272)*
Hypothyroidism 3,919 (14.2) 919,326 (8.2) 1.132 (1.091 - 1.176)*
*P < 0.001.

data. The algorithm terminates when no more associations can
be found [15, 16]. The diagnoses that were found when we ran
the Apriori algorithm on the HCUP-NIS data were compared to
controls using multivariate logistic regression and the primary
disease associations to gastroparesis were determined. These
results were further studied to determine what the distribution
of race, age and gender was for the patient population studied.

Results

A total of 27,543 patients with the diagnosis of idiopathic
gastroparesis were included in this study. In this patient set,
it was found that 19,700 were female and 7,843 were male.
Women were more likely to be diagnosed with gastroparesis
when compared to male controls with an odds ratio (OR) of
1.47 (P <0.001), which is consistent with the current statistics
regarding gastroparesis [1, 2]. Table 1 demonstrates the racial
and ethnic distribution of the patient set with gastroparesis.
As seen, gastroparesis occurs most frequently in Caucasian
patients, followed at a significant distance by African Ameri-
cans and Hispanic patients. Gastroparesis occurs significantly
less frequently in African Americans with an OR of 0.92 (P
< 0.001) compared to Caucasian patients. Table 2 conversely
lists the medical diseases with the highest association with
gastroparesis in this patient set. Psychiatric conditions such as
depression and anxiety were most frequently associated with
gastroparesis. Notable conditions that were found to be most
closely linked with gastroparesis were: chronic pancreatitis
with OR 3.35 (P < 0.001), end stage renal disease with OR
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3.18 (P < 0.001), chronic pain syndrome with OR 2.844 (P
< 0.001), and irritable bowel syndrome (IBS) with an OR of
2.47 (P <0.001). Other diagnoses that were also frequently as-
sociated with gastroparesis were systemic lupus erythematosus
(SLE), fibromyalgia, hypothyroidism, chronic kidney disease,
obstructive sleep apnea, cardiac arrhythmias as well as a his-
tory of venous thromboembolism.

Discussion

Typically seen in patients with poorly controlled diabetes, gas-
troparesis is a dysmotility disorder of the stomach that causes
a delay in the process of digestion, specifically food emptying
into the intestine from the stomach. It presents with nonspe-
cific symptoms, such as nausea and vomiting with or without
abdominal distention [10, 17, 18]. In recent literature, it has
been found more frequently in non-diabetics; however, it is
difficult to identify reasons for this primarily due to a lack of
understanding of the causes or the conditions that are associat-
ed with gastroparesis. In this study, we identified several con-
ditions associated with gastroparesis in a set of non-diabetics,
including anxiety, depression, chronic pancreatitis, hypothy-
roidism, end stage renal disease, SLE, fibromyalgia, IBS, and
electrolyte disturbances. The pathophysiology behind gastro-
paresis is not completely understood, however, further study
of its association with the above medical conditions may offer
new insights [3, 9, 17].

One of the conditions with a high association with gas-
troparesis, psychiatric illness, is also a common comorbidity
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seen in patients with other intestinal-related illnesses, such as
IBS and gastroesophageal reflux. These patients are often pre-
scribed antidepressants for anxiety and depression. Up to 70%
of patients with gastroesophageal reflux have some level of
comorbid anxiety. In addition, IBS patients also present with
increased anxiety, most commonly in refractory cases. Stud-
ies have shown a higher frequency of nausea, vomiting, bloat-
ing and post-prandial fullness in patients with depression and
anxiety. Patients with moderate to severe depression who are
treated for gastroparesis are nearly 50% less likely to show im-
provement [18, 19]. Conversely, in gastroparesis patients who
show an improvement with prokinetic medications, there was
a decreased frequency of depression and anxiety [20-22]. As
many as 18% and 31% of gastroparesis patients suffer from se-
vere depression and severe anxiety, respectively, leaving a size-
able population with a limited prognosis [23-25]. Despite this
strong evidence linking gastroparesis to depression and anxiety,
there is currently not enough evidence that can help ascertain
which interventions would be most helpful or how they would
improve outcomes. Further studies are needed to determine if
proper management of these associated psychiatric conditions
would also improve response to treatment of gastroparesis.

Because gastrointestinal motility is also in part affected
by thyroid hormone levels, it is important to study the associa-
tion between hypothyroidism and gastroparesis. Patients with
hypothyroidism often present with symptoms of hypomotil-
ity, such as flatulence and constipation, as well as nausea and
vomiting. Several tools which measure gastric emptying time
(GET) are used to diagnose gastrointestinal hypomotility. Spe-
cifically, a barium swallow test is the diagnostic radiographic
test of choice [9, 10]. In patients with gastroparesis and chron-
ic hypothyroidism, pathologic examination reveals that the
gastrointestinal mucosa is pale, edematous and thick with a
mononuclear cell infiltration. In contrast, patients with a lim-
ited course of hypothyroidism typically have normal mucosa.
Despite the above evidence of this correlation, more studies
are needed in order to determine the particular mechanism be-
hind this association.

Another condition linked with gastroparesis is SLE. SLE
can involve any part of the gastrointestinal tract (GI) or hepa-
tobiliary system. Some of the manifestations of GI symptoms
in SLE include oral lesions, mesenteric vasculitis, gastritis,
pancreatitis, inflammatory bowel disease, enteropathy, and es-
ophageal dysmotility. Signs of small bowel involvement occur
in greater than 50 percent of patients and often manifest chron-
ically as pseudo-obstruction, bacterial overgrowth, and mal-
nutrition. In fact, patients will often show signs of obstruction
without a mechanical cause of obstruction. Additionally, they
will present with bloating, flatulence, diarrhea, and weight loss
due to malabsorption. Studies attempting to alleviate gastropa-
resis by treating the underlying SLE have shown limited suc-
cess, suggesting that either the gastroparesis is irreversible or
shows a delayed response to treatment in SLE patients [17].
Symptomatic treatment is the most common approach, such
as antibiotics, bowel rest, nutritional support, decompression,
and prokinetic agents [26]. Currently, gastroparesis is seen as
a possible late-onset or severe manifestation of SLE, however
more studies are needed to provide further evidence.

Gastroparesis is associated with severe reflux, dyspepsia,
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or, both. It is estimated that about 25% of patients with gas-
troesophageal reflux disease (GERD) have gastroparesis [27].
The reported prevalence of slower rates of gastric emptying
in GERD patients differs according to the methodology used
by different studies. There has been an improvement in this
direction in the last years, as international control values for
scintigraphic gastric emptying have been adopted [28], which
should allow for better estimations of prevalence in the future.

Delayed gastric emptying has been reported in a few pa-
tients with IBS; however, there are important aspects to be con-
sidered in this regard. For instance, according to one research
study, IBS patients without dyspepsia had normal gastric emp-
tying of solids and gastroparesis symptoms were common only
in IBS patients with dyspepsia. The same study found a 66%
prevalence of functional dyspepsia in IBS patients. The ob-
served association between dyspeptic symptoms and delayed
gastric emptying is not a direct one, as there was no detected
abnormality of gastric emptying of solids in many functional
dyspepsia patients [29].

Other estimates suggest that between 23% and 87% of pa-
tients with IBS have functional dyspepsia and between 13%
and 87% of patients with dyspepsia have IBS. The important
differences in the estimated ranges are likely explained by the
differences in the diagnostic criteria used and the small size
of the samples [30]. These findings suggest that gastroparesis
symptoms are common in IBS patients but in most cases, they
appear in patients with IBS and dyspepsia.

Chronic pain is thought to have a major contribution to
lowering the QOL in patients with gastroparesis. It has been
hypothesized that affect plays an important role in influencing
symptom severity. Gastroparesis often affects QOL by lower-
ing individuals’ ability or willingness to engage in social rela-
tionships with family, friends, and/or colleagues and reducing
the quality of professional life. People with gastroparesis are
more likely to be unemployed and have incomes below the
national average, something which has also been observed in
other disorders associated with chronic pain [31].

Management of pain in gastroparesis is challenging, as
dietary and prokinetic therapies do not provide clear benefits.
While tricyclic antidepressants (TCAs), selective serotonin
reuptake inhibitors (SSRIs), serotonin/norepinephrine reup-
take inhibitors, gabapentin, and pregabalin can reduce acutely
pain thresholds in healthy individuals, it is not clear whether
they have similar effects in the clinical population. Opioids, on
the other hand, have a negative impact on gastric emptying and
an addictive potential [31].

Fibromyalgia is more likely to affect women. Data sug-
gest 50% of patients with fibromyalgia experience symptoms
of functional dyspepsia. An examination of the gastric motility
in patients recently diagnosed with fibromyalgia found no sig-
nificant difference between patients and control group in terms
of gastric emptying rates but did found a longer lag phase in
the fibromyalgia patients. The longer lag phase results in a late
decompression of the stomach, which explains the common-
ality of gastrointestinal complains in fibromyalgia patients.
Gastroparesis is thought to reflect an abnormal function of the
nervous vague and it is possible that the same is true for pa-
tients with fibromyalgia [32].

Gastric motor function in patients with chronic renal failure
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(CRF) remains unclear, as it has not been determined whether
gastric emptying is delayed in these patients or not. Accord-
ing to a study, patients with CRF show gastric lower gastric
motility, including impaired gastric myoelectrical activity and
delayed gastric emptying [33]. While gastric hypomotility may
be an important underlying factor in gastrointestinal symptoms
experienced by CRF patients, the mechanisms through which
CRF influences gastric motility is not understood. It is pos-
sible that in CRF certain gastrointestinal hormones that modu-
late motility such as cholecystokinin and gastrin are increased.
More so, cytokines and uremic toxins that affect the autonomic
and enteric nervous system may change the electrical proper-
ties of gastric smooth muscle or pacemaker cells [33].

Severe gastrointestinal motility disorders are associated
with intravenous access clots or deep venous thrombosis. One
report on a sample of 62 patients with gastroparesis found that
89% of the patients had detectable hypercoagulable risk fac-
tors while 40% of the patients had a history of abnormal clot-
ting. This finding suggests patients with severe gastroparesis
should receive a coagulation evaluation [34].

Because chronic pancreatitis includes symptoms that are
similar to gastroparesis, diagnostic confusion sometimes oc-
curs, especially in the case of small-duct chronic pancreatitis
which is more difficult to diagnose. More so, the presence of
gastroparesis in patients with chronic pancreatitis may nega-
tively impact the effectiveness of pancreatic enzyme therapy
by failing to deliver proteases into the duodenum [35]. As the
etiology of gastroparesis is still unclear, further studies are re-
quired in order to determine what significance these associ-
ated conditions have. This study shows that gastroparesis has a
strong correlation with mental illness, systemic diseases, such
as SLE, and other gastrointestinal manifestations, such as gas-
troesophageal reflux and IBS, but further research is needed
to fully understand how the pathophysiology of gastroparesis
contributes to this.

There were multiple limitations and strengths to this study.
The limitations include the fact that this study was a retrospec-
tive cohort study. The nature of the data provides limited infor-
mation on study patients but was able to provide data required
for our study. Using a large national database provided a large
study sample size which provided adequate data for this study.
The method of performing this study provided diagnoses asso-
ciated with idiopathic gastroparesis but did not provide infor-
mation regarding treatment or effect of management of associ-
ated conditions on symptoms of gastroparesis. Further studies
may provide more information on the effect of management of
associated conditions with the improvement of gastroparesis
symptoms.
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