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TEACHERS TOPICS 
Nausea and Vomiting of Pregnancy 
 

Samir A. Kouzi, PhD 
Thomas J. Long School of Pharmacy and Health Sciences, University of the Pacific 

Nausea and vomiting symptoms affect 70% to 85% of pregnant women during early pregnancy.  
These symptoms can have a dramatic effect on a woman’s family, social, and occupational function-
ing.  Hence, nausea and vomiting of pregnancy is a medical condition that should be taken seriously 
by health care professionals responsible for providing care to pregnant women.  This manuscript re-
views the current state of knowledge concerning the etiology, underlying mechanisms, and manage-
ment of nausea and vomiting associated with pregnancy.  An abbreviated version of the material 
found in this article is presented to second year PharmD students at the University of the Pacific as 
part of an elective course on evidence-based complementary and alternative therapies.  
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and the fetus. Even when the condition is not so severe, 
symptoms can cause considerable distress and tempo-
rary disability.3 Nearly 50% of employed women be-
lieved their work efficiency was substantially reduced 
by NVP, and as many as 25% required time off from 
work. Almost one half of women with NVP said that it 
had adverse effects on their relationships with their 
spouse, and 55% of pregnant women with NVP felt de-
pressed. The financial burden of severe NVP on the 
American health system has been estimated to be about 
$130 million per year, which is based on an annual av-
erage of 39,000 hospital discharges at a mean cost of 
$3,300 per stay. These figures do not include physician 
fees, loss of productivity at home or on the job, or the 
cost for patient treatment. 

INTRODUCTION 
Nausea and vomiting of pregnancy (NVP) is an ob-
stetric syndrome that affects a majority of pregnant 
women, with symptoms that range from mildly un-
pleasant to disabling.1 Healthy women experience the 
symptoms and bear normal and healthy babies. The 
common term for nausea and vomiting of early preg-
nancy is “Morning Sickness,” which is a misnomer. 
The uncomfortable symptoms can and do occur at all 
hours of the day, not just in the morning. NVP is cer-
tainly a more appropriate, descriptive, and objective 
term to use when discussing or referring to gestational 
nausea and vomiting. 

Seventy percent to 85% of pregnant women ex-
perience NVP beginning by the fourth week and often 
ending by the twelfth week after conception. Symp-
toms may persist throughout pregnancy in up to 20% 
of pregnant women.2 Of this large group, 1% to 3% 
experience a more severe form of NVP called 
hyperemesis gravidarum, described as intractable 
vomiting associated with weight loss of more than 5% 
of prepregnancy weight, dehydration, and electrolyte 
imbalances, which may lead to hospitalization and 
serious potential consequences to the pregnant woman 

 There is a great deal of variation among women 
with respect to the severity and duration of NVP symp-
toms.4 For the majority of pregnant women, nausea is 
transient in nature and has few long-term consequences 
for their pregnancy or their life, although it is undoubt-
edly unpleasant in the short term. For as many as 35% 
of pregnant women, the NVP symptoms are severe 
enough to seriously disrupt their lives, causing them to 
change their usual activities. An average of 2.5% of 
pregnant women require hospitalization because of 
hyperemesis gravidarum. Predicting which patients are 
likely to suffer from NVP is difficult. There are no reli-
able indicators. Fatigue appears to be associated with 
nausea during pregnancy. Women who have a history of 
severe nausea during pregnancy or whose mothers suf-
fered from severe nausea during pregnancy are at greater 
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risk. Multiple gestation and molar pregnancies are 
also associated with increased nausea. Despite the 
unpleasant and disruptive nature of NVP symptoms, 
nausea during pregnancy is considered a normal part 
of pregnancy. Nausea and vomiting in the first trimes-
ter of pregnancy are associated with a decreased risk 
of miscarriage, preterm delivery, low birth weight, 
stillbirth, and fetal and perinatal mortality.1 Women 
suffering from severe NVP do not appear to have dif-
ferent birth outcomes from those of women who ex-
perience mild nausea.5 

Although the proximate, physiological mecha-
nisms underlying NVP have been extensively studied, 
the cause of NVP remains unknown. There currently 
are no scientifically based treatments that address the 
cause of NVP. Management of NVP focuses mainly 
on alleviating the symptoms.6 Concerns about the po-
tential teratogenic effects of drugs administered dur-
ing the critical embryogenic period of pregnancy, es-
pecially in the wake of the thalidomide tragedy of the 
1960s, drastically limit the use of pharmacologic 
treatments for this condition.7 Several nonpharma-
cologic interventions, such as dietary modifications 
and avoiding certain aggravating odors or foods, are 
often recommended, but unfortunately, few women 
report complete relief after these interventions.3 As a 
result, many pregnant women seek alternative thera-
pies to treat NVP, including vitamins, herbal prod-
ucts, homeopathic preparations, acupressure, and/or 
acupuncture.8 Some clinical trials have suggested 
significant relief of nausea and vomiting with the use 
of some of these alternative approaches, however, 
there is an overall dearth of research on the efficacy of 
a wide variety of remedies used by women for the 
treatment of NVP. The risk of potential adverse ef-
fects of these approaches also needs to be adequately 
addressed. 

The ‘Syndrome’ Model for NVP 
NVP symptoms are the result of complex interac-

tions between genetic and environmental factors be-
ginning during the period of organogenesis.9 The trig-
ger, which is a product of the placenta, may be modi-
fied in intensity by genetic variation or specific dis-
ease states to produce more or less severe NVP. A 
woman’s response to the trigger is altered at 2 levels: 
the receptor level, such as estrogen or human chori-
onic gonadotropin (HCG) receptors, and the level of 
the major pathways leading to nausea and vomiting 
(vestibular, gastrointestinal, olfactory, gustatory). 
Once the emetic response has been triggered, the 
clinical impact and severity of the condition is further 

modified by nonspecific factors such as the establish-
ment of behavioral cues to nausea and vomiting or the 
existence of a chronic illness. How family members and 
caregivers respond to the condition also contributes sig-
nificantly to the clinical impact and severity of the con-
dition. 

Much of the frustration that clinicians experience 
while managing NVP is caused by a lack of understand-
ing of the various factors underlying NVP and how 
these factors interact in pregnant women. Currently, all 
patients with NVP are treated as if the condition were a 
single entity disorder. Approaching NVP as a syndrome 
will allow clinicians as well as family members to pro-
vide better care to NVP patients.9 A proposed new 
conceptual framework for NVP is shown in Figure 1. 

Etiology and Underlying Mechanisms 
Although the cause of NVP is not known, there is 

strong evidence in the literature linking HCG or estro-
gens.9 In many studies, the incidence and severity of 
NVP is linked to temporal and pathologic alterations in 
these hormones during pregnancy. The way in which a 
pregnant woman responds to the primary stimulus to 
NVP appears to depend primarily on her susceptibility 
mediated by vestibular, gastrointestinal, olfactory, and 
behavioral pathways. 

The 4 major sources of stimuli that can induce eme-
sis are the gastrointestinal tract (GIT), the vestibular 
system, the higher brain, and the area postrema.10 Ex-
amples of conditions acting via each one of these 
mechanisms are listed in Table 1. There is significant 
variation in how individuals respond to the same emetic 
stimulus, rendering some highly susceptible and some 
remarkably resistant. The mechanisms by which a num-
ber of nausea and vomiting conditions, such as NVP and 
postoperative nausea and vomiting, trigger the central 
neuronal circuitry are unknown. It is likely that NVP is 
produced by 2 mechanisms: The first is a direct stimulus 
to nausea and vomiting via some as yet unknown path-
way; the second is a lowering of the threshold to nausea 
and vomiting mediated by known pathways such as the 
vestibular and gastrointestinal mechanisms.9 Whatever 
the specific trigger is, the emetic response is essentially 
the same: a marked reduction in gastric tone and motil-
ity is followed by a retrograde contraction that is re-
sponsible for moving the contents of the small intestine 
into the stomach. Thereafter, contractions of the dia-
phragm and abdominal muscles combine with relaxation 
of the gastroesophageal sphincter to allow passage of 
gastrointestinal contents.10 Although the mechanism of 
emesis is well understood, the mechanism responsible 
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Fundamental Stimulus
(HCG, estradiol ??)

Initial Response

Secondary Response

Clinical Presentation

Modification by Genetic
Variation or Specific

Disease States
(eg, increased or decreased

production of HCG)

Modification by
Predisposition to NV

(eg: GIT, vestibular)

Modification at the
Receptor Level

(eg, supersensitive TSHr)

Modification by Factors
Specific to NVP

(eg, lack of emotional support)

Modification by
Nonspecific Factors

(eg: behavioral cues to NV,
anticipatory NV, anxiety)

 
Figure 1.  Proposed new conceptual framework for nausea and vomiting of pregnancy (HCG, human chorionic gonad-
otropin; GIT, gastrointestinal tract; TSHr, thyrotropin receptor; NV, nausea and vomiting; NVP, nausea and vomiting 
of pregnancy). 

 
for nausea remains unclear. Because nausea and vom-
iting frequently coexist and are elicited by similar 
stimuli, it is believed that their mechanisms share im-
portant common elements. The major problem with 
studying nausea is that it is extremely subjective. For 
many NVP patients, nausea contributes as much or 

more to the severity of the condition and overall suffer-
ing than does vomiting per se.3 

Genetic Factors 
Genetic predisposition to NVP is supported by the 

following findings: 
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Table 1.  Major Pathways Leading to Nausea and Vomiting 

Pathway  

Gastrointestinal  
 Cancer chemotherapy 
 Radiation-induced emesis 
 Food poisoning 
Vestibular (visual and inner ear)  
 Motion sickness 
 Space sickness 
 Meniere’s disease 
Higher Brain  
 Chemotherapy-induced anticipatory nausea and vomiting 
 Olfactory-induced vomiting 
Area Postrema  
 Blood poisoning 
Others    
 Nausea and vomiting of pregnancy (NVP) 
 Postoperative nausea and vomiting 
 Cranial nerve (V and IX) afferents  

 
a. Monozygotic twins experience the same fre-
quency and severity of NVP symptoms.11 

b. Siblings and mothers of NVP patients are more 
likely to suffer from NVP than relatives of 
women who do not experience NVP.12,13 
c. Variation in the frequency and severity of NVP 
between ethnic groups. Pacific Islanders, for ex-
ample, were found to be four times more likely to 
experience hyperemesis gravidarum than other 
residents in a study conducted in New Zealand.14 
Another study found that 8 of 30 societies with 
sufficient information on NVP reported none at 
all.15 
d. The higher frequency of NVP in patients with 
predisposing conditions that are genetically de-
termined such as taste sensation.16 
e. The occurrence of NVP in women with inher-
ited glycoprotein hormone receptor defects.17 

The Fundamental Stimulus 
The triggering factor for NVP has not been identi-

fied, although HCG and estrogens have been impli-
cated. The primary reasons for considering HCG as a 
likely trigger are as follows: 

a. The close temporal association between peak 
HCG concentrations and peak NVP symptoms. 
b. Conditions associated with higher HCG pro-
duction, such as multiple gestation and hydatidi-

form mole, are associated with NVP.18,19 
Hyperemesis gravidarum is 4 to 5 times more com-
mon with multiple gestations than in singletons. 
Hyperemesis is also common in 8% to 23% of hy-
datidiform mole cases. 
c. NVP is more common in women bearing female 
offsprings (HCG levels are high in pregnancies with 
a female fetus).20 No study has found that pregnan-
cies with male fetuses were more likely to be com-
plicated by NVP. 
d. Trisomy 21 pregnancies, which are associated 
with higher maternal HCG concentrations, are more 
common in hyperemesis gravidarum cases.21 
e. NVP is less common in circumstances known to 
be associated with low HCG levels, such as smok-
ing.22 
f. HCG is the thyroid stimulator of pregnancy.23 
Numerous studies of thyroid hormones in pregnancy 
have established an association between transient 
biochemical hyperthyroidism and NVP. The degree 
of biochemical hyperthyroidism correlates closely 
with the severity of NVP.24 Because hyperthyroid-
ism itself is rarely a cause of nausea and vomiting, 
these studies provided strong evidence implicating 
HCG as a triggering factor for NVP. HCG is struc-
turally related to thyroid-stimulating hormone 
(TSH), luteinizing hormone (LH), and follicle-
stimulating hormone (FSH). The main structural dif-
ference between these hormones is that HCG has a 
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carboxy terminal moiety which is not present in 
the others. Isoforms of HCG lacking the carboxy 
terminal group are very similar to TSH and are 
more thyrotropic than the intact HCG molecule.25 
Hyperglycosylated forms of HCG exhibit even 
greater thyrotropic activity and have longer half-
lives. In addition to stimulating the thyroid gland, 
HCG isoforms stimulate the production of sex 
steroids by the maternal and, possibly, the fetal 
gonad. A positive correlation has been shown to 
exist between various HCG isoforms, estradiol, 
thyroxine production, and severity of NVP.26 It is 
not known, however, how HCG itself would 
cause nausea or vomiting. 
In addition to HCG, estrogens have also been im-

plicated in the NVP triggering mechanism because of 
the following findings: 

a. NVP is more common in conditions of higher 
estradiol levels such as low parity and mole with 
theca lutein cysts.27,28 

b. NVP is less common among smokers. Smoking 
is associated with lower estradiol levels.29 

c. Estrogens in birth control pills have been 
shown to induce nausea and vomiting in a dose-
related fashion.30 

d. Women who tolerated estrogen-containing oral 
contraceptives in the nonpregnant state are less 
likely to suffer from NVP.31 

e. The variation in postoperative nausea and vom-
iting by menstrual cycle phase in female patients 
is best explained by an estrogen-related effect.32 
Postoperative nausea and vomiting are more fre-
quent in women than men, most prevalent around 
the time of menarche, and less prevalent around 
the time of menopause. Similarly, exacerbation of 
nausea and vomiting symptoms in female patients 
with Meniere’s disease (idiopathic endolymphatic 
hydrops), a vestibular disorder associated with 
adult-onset motion sickness, was found to corre-
late with the late luteal phase of the menstrual cy-
cle (premenstrual period).33 

Modification of the Maternal Response 

Variation among women in their response to the 
fundamental trigger of NVP may be attributed to ge-
netic variation in the receptor/ligand interaction. This 
has been established in the case of familial hypereme-
sis. A mutation of the TSH receptor rendering it hy-
persensitive to stimulation by HCG was shared by 
several family members.17 Severe NVP and spontane-
ous ovarian hyperstimulation has also been associated 

with a mutation at the junction of intron 10 and exon 11 
of the HCG/LH receptor.34 In addition, the maternal re-
sponse to the stimulus is highly influenced by the sus-
ceptibility of the mother to stimulation of the major nau-
sea and vomiting pathways. These include the neuroves-
tibular, gastrointestinal, olfactory, and gustatory path-
ways leading to nausea and vomiting. Women with a 
susceptibility to nausea and vomiting because of a sub-
clinical vestibular, gastrointestinal or olfactory dysfunc-
tion are more likely to experience NVP when exposed to 
the pregnancy triggering factors that are capable of elic-
iting nausea and vomiting.9 On the other hand, women 
who do not have a specific susceptibility to nausea and 
vomiting may experience NVP only in response to an 
overwhelming stimulus (eg, large molar pregnancy or 
multiple gestation). 

The Vestibular System 

Chronic nausea and vomiting in the nonpregnant 
adult population is largely attributed to disease of the 
GIT and the neurovestibular system. The most common 
vestibular disorders that result in chronic nausea and 
vomiting and are associated with adult-onset motion 
sickness include idiopathic vertigo, Meniere’s disease, 
and perilymph fistulas. Apart from discrete disease 
states, there is a spectrum of susceptibility to vestibular-
mediated sickness or other dysfunction in the general 
population.35 For example, 50% to 70% of otherwise 
healthy individuals suffer from space motion sickness 
upon entering a weightless, microgravity environment.36 
A similar proportion of candidates for jet pilot service 
are rejected on the basis of subclinical vestibular prob-
lems that can be predicted by using the vestibular auto-
rotation test.37 Another common vestibular-mediated 
phenomenon is motion sickness, which affects up to 
90% of the population at some point during their lives. 
A number of physiologic changes that occur in normal 
pregnancy are also known to accompany nausea and 
vomiting in patients with motion sickness and certain 
vestibular disorders.38 Because vestibular disorders are 
so prevalent in the general population, a subclinical or 
compensated vestibular disorder may be unmasked by 
the normal physiologic changes that accompany preg-
nancy. The unmasking of subclinical vestibular disor-
ders may account for some cases of hyperemesis gravi-
darum. 

A comparison of the symptom constellation of mo-
tion sickness and the symptom pattern of NVP reveals 
striking similarities.38 The gastrointestinal changes asso-
ciated with NVP (delayed gastric emptying, reduced 
esophageal sphincter pressure, decreased gall bladder 
motility, and increased gut transit time) are almost iden-
tical to changes in the patient with motion sickness. 
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Given the symptomatic similarity between NVP and 
the nausea and vomiting of motion sickness and the 
fact that hormonal factors play a role in both condi-
tions, obstetricians have long noted an association 
between a history of motion sickness susceptibility 
and the occurrence of NVP. In a survey of 1000 
women between 14 and 28 weeks’ gestation, 12% had 
a history of motion sickness.12 The frequency of NVP 
was significantly higher in women with the history of 
motion sickness than in those without a history of mo-
tion sickness. Another survey revealed that 63% of 
respondents identified lying down and remaining still 
as the best maneuver to improve NVP.39 Nearly 25% 
of women also identified recumbent rest as a means of 
improving NVP in a third survey.3 Women with 
chronic vestibular dysfunction frequently show dete-
rioration during various phases of the menstrual cy-
cle.33 Although the precise hormonal mechanism re-
sponsible for the deterioration has not been eluci-
dated, it is possible that the significant hormonal 
changes of early pregnancy could cause analogous 
changes in the vestibular system. 

The GIT 
Gastric neuromuscular dysfunctions of the stomach 

include abnormalities in gastric myoelectrical activity, 
gastric tone, and contractility, all of which may result in 
gastroparesis. These abnormalities in gastric neural ac-
tivity and smooth muscle function are associated with 
nausea and vomiting in nonpregnant patients.44 Neuro-
muscular abnormalities of the stomach associated with 
nausea and vomiting have also been described in women 
with NVP. The cardinal abnormality in these conditions 
is gastric dysrhythmias. Gastric dysrhythmias are distur-
bances of the electrical pacemaker activity patterns of 
the stomach known as “pacesetter potentials” or “slow 
waves.” 45 Pacesetter potentials, which originate in the 
pacemaker region along the greater curvature of the 
stomach, control the rhythmic peristaltic contractions of 
the stomach. Gastric dysrhythmias can be easily de-
tected on the electrogastrogram (EGG), a recording from 
surface electrodes of the myoelectrical activity of the 
stomach. 

Gastric myoelectrical abnormalities are pathophysi-
ologic events that underlie the noxious and vague epi-
gastric sensations and nausea. A variety of gastric dys-
rhythmias (tachygastrias and bradygastrias) have been 
recorded in patients with dyspepsia symptoms and nau-
sea,45 nausea of motion sickness,46 drug-induced nau-
sea,47,48 nausea and vomiting caused by diabetic and 
idiopathic gastroparesis,49 and in women with NVP.50 A 
variety of drugs (glucagon, morphine sulfate, estrogen, 
progesterone) and other stimuli are capable of inducing 
gastric dysrhythmias and nausea in healthy control sub-
jects. The dysrhythmias precede nausea and resolve with 
treatments that reduce nausea. Healthy individuals who 
are prone to gastric dysrhythmias can be identified. In 
one study, 17% of apparently normal control subjects 
had dysrhythmias in response to a water load test com-
pared with more than 50% of subjects with a history of 
functional dyspepsia.51 These normal subjects with ab-
normal provocative testing are likely to be more suscep-
tible to the vomiting stimulus of pregnancy. 

Similarities between NVP and motion sickness 
suggest that the inner ear may influence the incidence 
and/or severity of NVP. Studies related to plasma os-
molarity during pregnancy and in women with vesti-
bular disorders have also suggested that vestibular-
mediated nausea and vomiting may be induced by 
hormonally mediated change in osmolarity in early 
pregnancy. Minor fluctuations in plasma osmolarity 
can result in severe vestibular-mediated nausea and 
vomiting in women with vestibular disorders such as 
Meniere’s disease.40 In addition, high levels of argin-
ine vasopressin have been found in patients suffering 
from Meniere’s disease. The period of pregnancy that 
corresponds to the onset of NVP is characterized by a 
significant decrease in plasma osmolarity.41 The de-
crease in plasma osmolarity in early pregnancy has 
been attributed to decreased sensitivity to vasopressin, 
an effect linked to the actions of HCG.42 Motion-
induced nausea is mediated by gastric dysrhythmias 
and increased vasopressin release in the nonpregnant 
state.43 Based on all the evidence, participation of the 
vestibular system in the pathogenesis of NVP may be 
attributed to either a preexisting, subclinical vestibular 
dysfunction that renders a pregnant woman more sus-
ceptible to the hormonal trigger for NVP, or a very 
strong hormonal trigger for NVP that can adversely 
affect the normal vestibular system of a pregnant 
woman. 

Gastric motor dysfunction has been implicated in 
NVP. Women with subclinical gastric motor dysfunc-
tion who become pregnant are likely to be more suscep-
tible to NVP. Using electrogastrography to evaluate the 
prevalence of gastric dysrhythmias in pregnant women, 
abnormalities were demonstrated in all women with 
NVP.50 In this study, more than 81% of the pregnant 
women had various degrees of nausea and gastric dys-
rhythmias: 65% had tachygastrias (4 to 9 cycles/min 
waves), 19% had bradygastrias, and 15% had a flat-line 
pattern. Of the pregnant women with minimal to no nau-
sea, all had a normal gastric rhythm (3 cycles/min). The 
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presence of a dysrhythmia was associated with the 
report of nausea, whereas the presence of normal 
EGG pattern was associated with the absence of nau-
sea. In addition, symptom-free women who were 
studied after delivery had normal EGG activity, 
whereas they had a variety of gastric dysrhythmias 
during the first trimester of pregnancy when nausea 
was present. The study also found that gastric dys-
rhythmias and the associated nausea are usually pre-
ceded by an increase in plasma vasopressin levels. 
These findings were further confirmed by other stud-
ies48,52 that also demonstrated the presence of gastric 
dysrhythmias in women with NVP. 

Olfactory and Gustatory Factors 
Developing aversions to certain smells and tastes is 

one of the most common observations of obstetricians 
caring for NVP patients. Bitter taste perception has been 
linked to severe NVP. In one study, 60 women with 
NVP (21 “high-vomit” and 39 “low-vomit”, based on 
their obstetric histories) were tested for spatial taste pat-
terns and taste acuity.55 Women in the high-vomit group 
were less likely to be nontasters and more likely to have 
increased perception of bitterness on the posterior 
tongue. Nontasters are individuals who cannot taste the 
bitterness of the standard 6-propylthiouracil. The ability 
to taste the bitterness of this standard is inherited in an 
autosomal dominant fashion. Nontasters are homozy-
gous recessive, and tasters are either heterozygous or 
homozygous dominant for the taste gene. Results from 
another study indicated that gustatory discernment is 
diminished during pregnancy.56 It is not known, how-
ever, whether there is a baseline difference in gustatory 
discernment that distinguishes women with development 
of severe NVP. 

Collectively, studies have indicated that gastric 
dysrhythmias represent a pathophysiologic mecha-
nism for NVP. The acute loss of normal gastric 
rhythm during a wave of nausea, the observation that 
women in the first trimester of pregnancy without 
nausea had normal EGG rhythms, and the return to 
normal gastric rhythm after delivery supported the 
notion that the presence of gastric dysrhythmias is an 
objective finding related to stomach dysfunction and 
nausea symptoms. The mechanisms underlying gas-
tric dysrhythmias are poorly understood. Potential 
mechanisms that may lead to gastric dysrhythmias 
include: 

Olfaction is closely linked to taste. Studies have 
shown that women have greater olfactory acuity than 
men and that among women, pregnant and ovulating 
women have the highest olfactory acuity.57 Hence, hy-
peracuity of the olfactory system during pregnancy, in-
duced by the hormonal stimulus of early pregnancy, 
may very well be an important contributing factor in 
NVP.58 Pregnant women have long been known to have 
dietary cravings and aversions, seeking milk, ice cream, 
sweets (especially chocolate), and fruits, and avoiding 
coffee, meats, poultry, fish, fatty foods, and sauces fla-
vored with oregano.59 The pattern of selective avoidance 
of meats and fatty foods as olfactory triggers to NVP is 
consistent with the ethnographic evidence of little or no 
NVP in primitive societies having grain (especially 
corn) and fruit diets.60 Numerous studies have docu-
mented food aversions and cravings of pregnant women; 
only few, however, describe the relationship between 
these changes and NVP. One study found that severe 
NVP is more common in women who report cravings.61 
Interestingly enough, an increased risk of hyperemesis 
gravidarum has been associated with a prepregnancy 
dietary excess of saturated fat ingestion.62 

a. A gastric neuromuscular dysfunction or 
malfunction. 
b. Abnormalities in vagal or sympathetic neural 
activity involving the stomach. 
c. The neurohormonal and vascular changes that 
occur in the first trimester of pregnancy. 
d. Hyper- and hypothyroidism, which may disrupt 
intestinal pacemaker activity.53 
e. Changes in intravascular volume status that af-
fects vasopressin secretion. 
The diagnosis of NVP assumes that other com-

mon gastrointestinal disorders have been considered 
and excluded. In NVP patients, any recurrent abdomi-
nal pain must be investigated independently from con-
siderations of neuromuscular dysfunctions, such as 
gastric dysrhythmias or gastroparesis.54 Standard gas-
trointestinal disorders that should be considered and 
appropriately excluded are gastroesophageal reflux 
disease, cholecystitis, pancreatitis, gastric and 
duodenal peptic disease, and irritable bowel syn-
drome. These disorders are common causes of ab-
dominal discomfort that may be accompanied by 
some element of nausea. 

Behavioral and Psychological Factors 
In addition to the plausible biological and patho-

physiological theories that have been proposed for the 
etiology of NVP, psychological theories also exist. 
However, methodologically sound studies necessary to 
establish a psychological component in NVP, particu-
larly a psychosomatic one, are lacking. The most fre-
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quently discussed psychological theories that have 
been proposed to contribute to the etiology of NVP 
include the Psychoanalytic Theory,63,64 Stress Hy-
pothesis,65 Coping Skills Theory,66 and the Behavioral 
Conditioning Hypothesis.67-70 

The assumption is frequently made that women 
with severe NVP are transforming purely psychic 
trauma into physical symptoms. Available studies on 
the psychological causes of NVP, however, do not 
support its widespread acceptance as a conver-
sion/psychosomatic disorder. Hence, the pervasive-
ness of this assumption is most likely the result of a 
medical gender bias. Such bias was shown to be the 
cause of frequent misdiagnosis of women with psy-
chological disorders, particularly psychosomatic dis-
orders.71 This has been attributed to the fact that al-
though women represent more than half of all medical 
patients, the majority of their physicians are men. 
Even when faced with a menstrual or reproductive 
disorder in a female patient that has an established 
physiological etiology, the evidence also indicates 
that physicians attribute hysterical features to the ag-
gravation of such a disorder.71 

It is becoming increasingly clear that pathophysi-
ological factors predispose a woman to NVP. The 
success of hypnosis and other psychotherapeutic ap-
proaches in treating NVP does suggest an interaction 
between physiological, psychological, and sociocul-
tural factors. The interaction of these factors is unique 
in a particular patient and will differ from one woman 
to another. Such an interaction is much different than 
the unsubstantiated assumption held by many that 
NVP is the result of a particular psychological disor-
der. Further studies are needed to fully appreciate the 
interaction of the various factors underlying NVP. 
Meanwhile, recognizing that women with NVP ex-
perience a tremendous amount of psychological dis-
tress, and that they are in great need of an emotionally 
supportive environment, is a very important step to-
ward treating these individuals. 

NVP: A Disease or an Adaptation? 
Although the overwhelming majority of clinicians 

believe that NVP is a real disorder, the possibility that 
NVP symptoms serve a useful function has emerged 
as a hypothesis which highlights the adaptive and 
evolutionary significance of nausea and vomiting dur-
ing pregnancy. The hypothesis, known as the “Mater-
nal and Embryo Protection” hypothesis, suggests that 
normal levels of NVP (excluding hyperemesis gravi-
darum) and the associated temporary taste aversions 
protect pregnant women and their embryos from 

harmful substances in food, particularly pathogenic mi-
croorganisms in meat products and toxins in strong-
tasting plants.72,73 The hypothesis also indicates that 
normal levels of NVP will not harm the embryo or 
mother. Support for this hypothesis comes from studies 
that demonstrated an association between NVP and 
positive pregnancy outcomes such as decreased risk of 
miscarriage. Further support for the maternal and em-
bryo protection hypothesis is based on the fact that NVP 
symptoms peak when the embryonic tissues are most 
sensitive to toxins and pathogens (weeks 5 to 18 of 
pregnancy), and that pregnant women in their first tri-
mester reported significantly more food aversions than 
nonpregnant control subjects. 

Supporters of the maternal and embryo protection 
hypothesis believe that uncomplicated NVP is a natural 
phenomenon and, in the vast majority of cases, a normal 
part of a healthy pregnancy. Hence, they are urging cli-
nicians and patients to seek a balance between the need 
for eliminating the unpleasant NVP symptoms and the 
possibility of benefiting from their prophylactic effects. 
Recognizing NVP as an adaptation may, according to 
the hypothesis, help reassure patients and enable them to 
pursue new noninvasive ways of avoiding or minimizing 
NVP symptoms, such as eliminating potential triggering 
stimuli (eg, odors from foods that pregnant women find 
aversive) from the home and work environments during 
the first trimester of pregnancy. 

Despite the evidence presented by the adapta-
tion/protection hypothesis regarding an association be-
tween NVP and positive pregnancy outcomes, women 
who do not experience NVP should not be concerned. In 
fact, a majority of women in Western societies have 
positive pregnancy outcomes regardless of whether they 
experience NVP. The occurrence of NVP does not guar-
antee a positive outcome of pregnancy, and the absence 
of NVP symptoms does not signify failure of gestation. 
In addition, it is important to note that, although this 
hypothesis is discouraging physicians and patients from 
eliminating NVP symptoms (excluding hyperemesis), 
treating NVP and selecting the most appropriate thera-
peutic approach to ameliorate the symptoms in a 
particular patient will largely depend on the severity of 
the symptoms and their effects on the patient’s quality 
of life. 

Management of NVP 
The cause of pregnancy-induced nausea and vomit-

ing remains unknown. As a result, treatments that ad-
dress the cause of this condition are not available. Man-
agement of NVP focuses mainly on alleviating symp-
toms. In a recent survey, there was generally a broad 
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agreement concerning the treatment of both moderate 
and severe cases of NVP among obstetri-
cian/gynecologists that corresponded well with the 
current opinion on managing NVP.74 The survey re-
vealed that clinicians are willing to treat this condition 
aggressively even though a majority of pregnant 
women with NVP do not seek therapy, mainly be-
cause of concerns about safety and the teratogenic 
risk to their fetus. Interestingly, no approved drugs for 
the treatment of NVP are currently available in the 
United States. Bendectin, a combination of the anti-
histamine doxylamine and pyridoxine, was the only 
FDA-approved drug for NVP in the U.S. before 1983. 
Bendectin was removed from the U.S. market in 1983 
by its manufacturer because of legal costs based on 
claims of teratogenicity, which were subsequently 
proven to be unsubstantiated.75,76 The combination of 
vitamin B6 and doxylamine is available in various 
formulations in other countries and has been continu-
ously available as Diclectin in Canada, where it is the 
only drug approved for the treatment of NVP. 

b. Avoiding fatty or spicy foods and eliminating 
iron supplements from the diet, because they can 
cause nausea. 
c. Eating frequent small meals. The emphasis tradi-
tionally has been on bland and dry foods, high-
protein snacks, and crackers at the bedside in the 
morning before arising. 
d. Ingestion of sips of fluids throughout the day to 
prevent dehydration. Sports drinks that contain salt, 
glucose, and potassium, or high-protein liquid 
drinks are usually recommended. 
e. Recumbent resting whenever tired or nauseous. 

Drug Therapy 
Many women and health care providers frequently 

overestimate the teratogenic risk of medications during 
pregnancy.7,77 As a result, a great number of NVP pa-
tients do not seek a drug therapy that is proven to be 
safe and effective. Because NVP is rarely life-
threatening, anti-emetic therapy for NVP is aimed at 
improving the quality of pregnant women’s lives. In 
most cases, anti-emetic therapy should be initiated only 
when a woman is unable to maintain hydration and/or 
nutrition. Dietary and lifestyle changes that many 
women regard as safe options should always be pursued 
first. 

When to treat NVP symptoms is as important as 
what to use to treat them. Evidence suggests that a 
woman’s quality of life may be impaired before se-
vere physical symptoms occur. The importance of 
treating NVP early to prevent deterioration that may 
lead to hospitalization was demonstrated by the effect 
of removing Bendectin from the North American 
market.75 In Canada, hospital admissions of NVP pa-
tients increased from 1983 to 1989 and then declined 
between 1990 and 1995 with rising rates of Diclectin 
prescriptions. In addition, it is important to rule out 
other causes of nausea and vomiting during preg-
nancy, such as gall bladder disease, ulcer disease, 
hepatitis, gastroenteritis, appendicitis, pyelonephritis, 
and pancreatitis.44 Obstetric explanations for the NVP 
symptoms should also be considered because NVP is 
more common in patients with multiple gestations and 
hydatidiform moles. Once other causes of nausea and 
vomiting are ruled out, the most commonly recom-
mended therapeutic approach for managing NVP in-
cludes dietary modifications and other nonpharma-
cologic remedies, drug therapy, and non-drug or al-
ternative treatments.1,6,8,54 

Despite evidence of fetal safety, most anti-emetic 
medications are contraindicated during pregnancy. 
However, a recent risk-benefit analysis of the literature 
on the safety and efficacy of these agents for the treat-
ment of NVP revealed that some of them can be safely 
prescribed during pregnancy.77 Evidence from con-
trolled trials has shown that the following anti-emetic 
agents are safe and effective for the treatment of varying 
degrees of NVP: Bendectin/Diclectin (doxylamine and 
pyridoxine), antihistamines (H1 blockers), and phenothi-
azines.78 Head-to-head comparative studies for individ-
ual drugs are not available. Hence, it is reasonable, if 
success is not achieved with one of these agents, to 
switch to another. Many of these agents may also be 
used in combination along with nonpharmacologic ap-
proaches. It is important to note that, particularly with 
the phenothiazines, the magnitude of effect may differ 
among individual agents in a class of drugs. The dopa-
mine antagonists, Metoclopramide and Droperidol, and 
the serotonin antagonist Ondansetron may also be effec-
tive, but safety data are insufficient to recommend them 
as first-line agents. In addition, H2 blockers and proton 
pump inhibitors may be safely used in cases where gas-
tric acid secretion is thought to have a role in NVP.79,80 

Nonpharmacologic Remedies 
For patients with NVP symptoms, a variety of 

dietary modifications and other nonpharmacologic 
remedies are recommended initially.54,74 These in-
clude the following: 

a. Avoiding certain aggravating odors, foods, or 
beverages that can trigger nausea. 
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Although Bendectin was withdrawn from the U.S. 

market because of lawsuits that alleged a teratogenic 
effect, no other agent given during pregnancy has 
more conclusive safety data with respect to terato-
genicity.81 An estimated 33 million women have used 
Bendectin between 1956 and 1983. Thousands of pa-
tients exposed to Bendectin have been compared with 
many thousands of control subjects, with no differ-
ence in the incidence of birth defects detected. In the 
U.S., the ingredients in Bendectin can be constituted 
by combining doxylamine (marketed over-the-counter 
as Unisom Sleep Tabs, 25 mg per tablet) and vitamin 
B6. Because Bendectin was originally formulated to 
contain 10 mg of doxylamine, half a tablet of Unisom 
Sleep Tabs (12.5 mg of doxylamine) approximates the 
dose. The recommended dosage for Unisom is one 
tablet at night and half a tablet in the morning and in 
the afternoon (the dosage for Bendectin was two tab-
lets at night). The FDA is planning on reintroducing 
Bendectin to the U.S. market and has set the stage for 
that by republishing its conclusion that Bendectin 
does not represent an increase in reproductive risks to 
the fetuses of pregnant women.82 

Hyperemesis gravidarum, characterized by severe 
nausea with prolonged and sustained vomiting during 
pregnancy, can have serious detrimental effects on 
both mother and fetus. More than 1 in 50 pregnant 
women will have to be hospitalized because of 
hyperemesis gravidarum. Other clinical manifesta-
tions of hyperemesis gravidarum include dehydration, 
weight loss, and/or signs of nutritional deficiencies. 
The most common treatment options for patients with 
hyperemesis are intravenous hydration and the ad-
ministration of anti-emetic medications (either IV or 
suppositories).74 In some cases, parenteral nutrition is 
also required. Although a number of reports have de-
scribed successful use of corticosteroids for treating 
hyperemesis during pregnancy, recent controlled trials 
failed to show a significant decrease in nausea or 
vomiting in patients receiving the corticosteroid.78 In 
addition, a small teratogenic risk associated with first 
trimester exposure to corticosteroids has been re-
ported.83 As a result, corticosteroids, which have been 
shown to be effective in treating chemotherapy-
induced emesis in cancer patients,78 are not recom-
mended for the treatment of hyperemesis in pregnant 
women. 

Pregnant women with hyperemesis gravidarum 
who have vomited for more than 3 weeks develop 
subacute vitamin B1 (thiamine) deprivation. Hydration 
of these patients with intravenous dextrose without 
prior administration of thiamine will cause Wer-

nicke’s encephalopathy, which is a serious neurologic 
disorder caused by deficiency of thiamine.84 Metabolism 
of the dextrose rapidly consumes the remaining thiamine 
in these patients, leading to acute encephalopathy char-
acterized by ataxia, dementia, and nystagmus. Maternal 
death or permanent neurologic abnormality occurred in 
more than 80% of cases. The recommended thiamine 
replacement dose is 100 mg to 500 mg parenteral thia-
mine daily for 3 consecutive days.85 Thereafter, the 
thiamine maintenance dose should be 2 mg to 3 mg 
daily. IV dextrose should not be administered to preg-
nant women with hyperemesis without prior thiamine 
replacement therapy. 

Alternative Treatments 
Many pregnant women are seeking a variety of 

complementary and alternative therapies to treat 
NVP.8,86 These therapies include vitamins, botanical 
dietary supplements, homeopathic remedies, acupunc-
ture, acupressure and acustimulation, hypnotherapy, a-
romatherapy, meditation, and behavior modification. 
However, there is a dearth of research literature to sup-
port or refute the safety and efficacy of many of these 
alternative approaches. Given the prevalence of NVP 
and the potential for adverse effects, more research in 
this field is needed. Pregnant women who choose to use 
one or more of these therapies for the treatment of NVP 
need to be adequately informed about which modalities 
have been tested in controlled clinical trials and which 
rely more on anecdotal evidence for their efficacy and 
safety data. Pregnant women must also disclose their use 
of these therapies to their primary care provider. 

The most extensively studied vitamin-based therapy 
for NVP is vitamin B6 (pyridoxine). Two controlled tri-
als have shown the efficacy of administering pyridoxine 
to treat NVP patients.87,88 The two studies revealed a 
significant decrease in nausea and the number of vomit-
ing episodes, and that most patients with severe nausea 
reported considerable improvement in their symptoms 
(from severe to moderate or mild nausea). Pyridoxine is 
also safe, inexpensive, and available as an over-the-
counter product. Hence, pyridoxine is highly recom-
mended for initial therapy of NVP. The mechanism of 
action of vitamin B6 is not known and there is no rela-
tionship between indicators of its status in pregnant 
women (eg, blood levels) and NVP symptoms.89 In addi-
tion, multivitamin supplementation has been shown to 
be effective in preventing NVP. A randomized clinical 
trial reported that women who took preconception mul-
tivitamins are less likely to experience severe NVP.90 
Another study also showed that multivitamin supple-
mentation during the first trimester of pregnancy is as-
sociated with decreased vomiting.91 Based on all the 
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evidence, prophylaxis with multivitamins and therapy 
with vitamin B6, with or without doxylamine, are safe 
and effective therapies for NVP. 

The most commonly cited botanical remedies for 
the treatment of NVP are ginger, chamomile, pepper-
mint, and raspberry leaf.92 Among these remedies, 
only ginger has been studied in well-controlled trials 
for the treatment of NVP. Two controlled trials used 
ground ginger capsules, 250 mg 4 times daily, in the 
treatment of NVP.93,94 These trials revealed that gin-
ger significantly reduced nausea and the number of 
vomiting episodes in NVP patients of the ginger 
group as compared to the placebo group. Ginger has 
also been shown to reduce postoperative and motion-
induced nausea and vomiting.95,96 The data from the 
NVP studies are somewhat limited, but ginger appears 
to be an effective alternative treatment for NVP. 
However, because concerns have been raised in the 
literature about possible adverse effects of ginger 
use,97,98 ginger should only be recommended as a sec-
ond-line agent for the treatment of NVP. More re-
search is certainly needed in this area. 

One of the best-studied alternative remedies for 
the treatment of NVP appears to be acupressure over 
the Neiguan (P6) point.8,99 The acupoint P6 (pericar-
dium 6) is located on the inside of the wrist (approxi-
mately 3 fingerbreadths above the wrist on the volar 
surface of the forearm) and is thought in traditional 
Chinese medicine to relieve nausea and vomiting. De-
spite the fact that there is no pathophysiologic model 
acceptable to Western medicine that specifically re-
lates the P6 acupoint on the wrist to nausea and vom-
iting, studies suggest that stimulation of this particular 
acupoint is helpful in controlling nausea and vomit-
ing. Of particular interest are studies that examined 
the efficacy of acupressure (application of pressure) 
and acustimulation (application of a mild electrical 
current) wristbands in treating NVP because of their 
widespread availability and ease of use.99 It is clear 
from these studies that acupressure may afford relief 
to many NVP patients. The mechanism of action of 
acupressure and acustimulation is unknown. One pos-
sible explanation of the effect is that stimulation of 
peripheral somatic sites, such as the P6 acupoint, may 
modulate afferent and efferent neural activity of the 
stomach, leading to an improvement in NVP symp-
toms.100 It is important to point out that there are acu-
pressure/acustimulation and acupuncture points that 
are contraindicated in pregnancy because of their po-
tential to produce uterine contractions, but these are 
not near the Neiguan point.8 Although results of pub-
lished trials on P6 acupoint stimulation for the treat-

ment of NVP were largely positive, its efficacy has not 
been demonstrated. Shortcomings of these trials include 
small sample size, inadequate blinding of participants 
and investigators, and lack of adequate control condi-
tions.99 However, considering the low cost (< $10 for a 
pair of bands) and absence of side effects, acupressure 
wristbands should be viewed as a widely available and 
easy to use treatment option that may help pregnant 
women in managing their NVP symptoms. 

Hypnosis,69 imagery70 and behavior modification68 
therapies for NVP may offer some possibilities, but fur-
ther research is needed to distinguish the effects of 
short-term therapy from those of the natural course of 
the disease. In addition, the cost and duration of these 
therapies will most likely limit their usefulness to very 
severe cases of hyperemesis. With respect to other alter-
native approaches, such as homeopathy, aromatherapy, 
and meditation, there is little or no evidence to support 
or refute their benefits or risks. 

CONCLUSIONS 
It is unfortunate that the majority of pregnant women 
who experience NVP do not receive appropriate treat-
ment for this condition. This is largely attributed to a 
lack of understanding of the pathophysiology of NVP 
and a misperception of the teratogenic risk of available 
treatment options. Hence, there is a great need for fur-
ther research, both on the cause and treatment of NVP. 
Deciphering the pathophysiological and psychological 
aspects of NVP will undoubtedly advance the rational 
approach to therapies. Because pharmaceutical compa-
nies are reluctant to invest in these activities for various 
reasons, many in the medical community believe that 
much more can and should be done by Congress and the 
National Institutes of Health to encourage and support 
research and development of new drugs for the treat-
ment of NVP and other pregnancy-related conditions. 

Once other causes of nausea and vomiting are ruled 
out, dietary approaches may be effective in alleviating 
the symptoms of NVP for some women. For other NVP 
patients, vitamin B6, alone or in combination with 
doxylamine, is highly recommended. Ginger may be 
used if vitamin B6 therapy was not successful. Conven-
tional anti-emetic therapy should be considered when 
the aforementioned interventions have failed. Only a 
small percentage of women diagnosed with hyperemesis 
gravidarum may require hospitalization. Most impor-
tantly, a great deal of emotional support must be pro-
vided to NVP patients by their family members and 
caregivers. 

 

 11



American Journal of Pharmaceutical Education 2003; 67 (2) Article 66. 

REFERENCES  22. Cuckle HS, Wald NJ, Densem JW, Royston P, Knight GJ, Had-
dow JE. The effect of smoking in pregnancy on maternal serum al-
pha-fetoprotein, unconjugated oestriol, human chorionic gonadotro-
phin, progesterone and dehydroepiandrosterone sulphate levels. Br J 
Obstet Gynaecol. 1990;97:272-6. 

1. Broussard CN, Richter JE. Nausea and vomiting of pregnancy. 
Gastroenterol Clin North Am. 1998;27:123-151. 
2. Knudsen A, Lebech M, Hansen M. Upper gastrointestinal 
symptoms in the third trimester of the normal pregnancy. Eur J 
Obstet Gynecol Reprod Biol. 1995;60:29-33. 

23. Yoshimura M, Hershman JM. Thyrotropic action of human 
chorionic gonadotropin. Thyroid. 1995;5:425-34. 

3. O’Brien B, Naber S. Nausea and vomiting during pregnancy: 
Effects on the quality of women’s lives. Birth. 1992;19:138-143. 

24. Goodwin TM, Montoro M, Mestman JH. The role of chorionic 
gonadotropin in transient hyperthyroidism of hyperemesis gravida-
rum. J Clin Endocrinol Metab. 1992;75:1333-7. 4. Van Lier D, Manteuffel B, Dilorio C, Stalcup M. Nausea and 

fatigue during early pregnancy. Birth. 1993;20:193-197. 25. Yoshimura M, PeKary AE, Pang XP. Thyrotropic activity of 
basic isoelectric forms of human chorionic gonadotropin extracted 
from hydatidiform mole tissues. J Clin Endocrinol Metab. 
1994;78:862-4. 

5. Tsang IS, Katz VL, Wells SD. Maternal and fetal outcomes in 
hyperemesis gravidarum. Int J Obstet Gynecol. 1996;55:231-5. 
6. Nelson-Piercy C. Treatment of nausea and vomiting in preg-
nancy: When should it be treated and what can safely be taken. 
Drug Saf. 1998;19:155-164. 

26. Jordan V, Grebe SKG, Cooke RR, Ford HC, Larsen PD, Stone 
PR. Acidic isoforms of chorionic gonadotropin in European and 
Samoan women are associated with hyperemesis gravidarum and 
may be thyrotrophic. Clin Endocrinol. 1999;50:619-27. 

7. Mazzotta P, Magee LA, Maltepe C, Lifshitz A, Navioz Y, Ko-
ren G. The perception of teratogenic risk by women with nausea 
and vomiting of pregnancy. Reprod Toxicol. 1999;13:313-319. 27. Bernstein L, Depue RH, Ross RK, Judd HL, Pike MC, Hender-

son BE. Higher maternal levels of free estradiol in first compared to 
second pregnancy: Early gestational differences. J Natl Cancer Inst. 
1986;76:1035-9. 

8. Murphy PA. Alternative therapies for nausea and vomiting of 
pregnancy. Obstet Gynecol. 1998;91:149-155. 
9. Goodwin TM. Nausea and vomiting of pregnancy: An obstetric 
syndrome. Am J Obstet Gynecol. 2002;186:S184-S189. 28. Dawood MY, Ratnam SS, Teoch ES. Serum estradiol-17β and 

serum human chorionic gonadotropin in patients with hydatidiform 
moles. Am J Obstet Gynecol. 1974;119:904-910. 10. Miller AD. Central mechanisms of vomiting. Dig Dis Sci. 

1999;44:39S-43S. 
29. Bernstein L, Pike MC, Lobo RA, Depue RH, Ross RK, Hender-
son BE. Cigarette smoking in pregnancy results in marked decrease 
in maternal hCG and oestradiol levels. Br J Obstet Gynaecol. 
1989;96:92-6. 

11. Corey LA, Berg K, Solaas MH, Nance WE. The epidemiology 
of pregnancy complications and outcome in a Norwegian twin 
population. Obstet Gynecol. 1992;80:989-994. 
12. Whitehead SA, Andrews PLR, Chamberlain GVP. Characteri-
zation of nausea and vomiting in early pregnancy: A survey of 
1000 women. J Obstet Gynecol. 1992;12:364-369. 

30. Goldzieher JW, Moses LE, Averkin E, Scheel C, Taber BZ. A 
placebo-controlled double-blind crossover investigation of the side 
effects attributed to oral contraceptives. Fertil Steril. 1971;22:609-
23. 13. Gadsby R, Barnie-Adshead AM, Jagger C. Pregnancy nausea 

related to women’s obstetric and personal histories. Gynecol Ob-
stet Invest. 1997;43:108-11. 31. Jarnfelt-Samsioe A, Eriksson B, Leissner K, Samsioe G. Gall-

bladder disease related to use of oral contraceptives and nausea in 
pregnancy. South Med J. 1985;78:1040-3. 14. Jordan V, MacDonald J, Crichton S, Stone P, Ford H. The 

incidence of hyperemesis gravidarum is increased among Pacific 
Islanders living in Wellington. N Z Med J. 1995;108:342-4. 32. Beattie WSLT, Buckley DN, Forrest JB. The incidence of post-

operative nausea and vomiting in women undergoing laparoscopy is 
influenced by the day of menstrual cycle. Can J Anaesth. 
1991;38:298-302. 

15. Minturn L, Weiher AW. The influence of diet on morning 
sickness: A cross-culture study. Med Anthropol. 1984;8:71-5. 
16. Bartoshuk LM, Duffy VB, Reed D, Williams A. Supertasting, 
earaches, and head injury: Genetics and pathology alter our taste 
worlds. Neurosci Biobehav Rev. 1996;20:79-87. 

33. Andrews JC, Ator GA, Honrubia V. The exacerbation of symp-
toms in Meniere’s disease during the premenstrual period. Arch Oto-
laryngol Head Neck Surg. 1992;118:74-8. 

17. Rodien P, Bremont C, Sanson MR, Parma J, Van Sande J. 
Familial gestational hyperthyroidism caused by a mutant thyro-
tropin receptor hypersensitive to human chorionic gonadotropin. 
N Engl J Med. 1998;339:1823-6. 

34. Akerman FM, Zhenmin L, Rao CV, Nakajim ST. A case of spon-
taneous ovarian hyperstimulation syndrome with a potential mutation 
in the hCG/LH receptor gene. Fertil Steril. 2000;74:3-4. 
35. Sloane PD. Dizziness in primary care: Results from the National 
Ambulatory Medical Care Survey. J Fam Pract. 1989;29:33-8. 18. Kallen B. Hyperemesis during pregnancy and delivery out-

come: A registry study. Eur J Obstet Gynecol Reprod Biol. 
1987;26:291-302. 36. Markham CH, Diamond SG. A predictive test for space motion 

sickness. J Vestib Res. 1993;3:289-95. 
19. Soto-Wright V, Bernstein M, Goldstein DP, Berkowitz RS. 
The changing clinical presentation of complete molar pregnancy. 
Obstet Gynecol. 1995;86:775-779. 

37. Klokker M, Brock-Nannestad L, Mikines P, Johnsen A, Garhoj 
P, Vesterhauge S. Vestibular autorotation test in primary selection of 
military student pilots using neural networks. Av Space Env Med. 
1999;70:959-61. 20. O’Brien B, Zhou Q. Variables related to nausea and vomiting 

during pregnancy. Birth. 1995;22:93-100. 38. Black FO. Maternal susceptibility to nausea and vomiting of 
pregnancy: Is the vestibular system involved ?. Am J Obstet Gynecol. 
2002;186:S204-9. 

21. Kallen B. Hyperemesis gravidarum during pregnancy and 
delivery outcome: A registry study. In: Koren G, Bishai R, eds. 
Nausea and Vomiting of Pregnancy: State of the Art. Toronto: 
Motherisk, The Hospital for Sick Children; 2000: 36-40. 39. Dilorio C. First trimester nausea in pregnant teenagers: Inci-

dence, characteristics and intervention. Nurs Res. 1985;34:372-4. 

 12



American Journal of Pharmaceutical Education 2003; 67 (2) Article 66. 
40. Kumagami H, Loewenheim H, Beitz E. The effect of antidiu-
retic hormone on the endolymphatic sac of the inner ear. Pflugers 
Arch. 1998;436:970-5. 

59. Crystal SR, Bowen DJ, Bernstein IL. Morning sickness and salt 
intake, food cravings, and food aversions. Physiol Behav. 
1999;67:181-7. 

41. Davison JM, Gilmore EA, Durr J, Robertson GL, Lindheimer 
MD. Altered osmotic thresholds for vasopressin secretion and 
thirst in human pregnancy. Am J Physiol. 1984;15:F105-109. 

60. Flaxman SM, Sherman PW. Morning sickness: A mechanism for 
protecting mother and embryo. Q Rev Biol. 2000;75:113-48. 
61. Baylis J, Leeds AR, Challacombe DN. Persistent nausea and 
food aversions. Clin Allergy. 1983;13:263-9. 42. Davison JM, Shiells EA, Phillips PR, Lindheimer MD. Serial 

evaluation of vasopressin release and thirst in human pregnancy: 
Role of hCG in the osmoregulatory changes of gestation. J Clin 
Invest. 1988;81:798-806. 

62. Signorello LB, Harlow BL, Wang S, Erick MA. Saturated fat 
intake and the risk of severe hyperemesis gravidarum. Epidemiology. 
1998;9:636-40. 

43. Koch KL. A noxious trio: Nausea, gastric dysrhythmias and 
vasopressin. Neurogastroenterol Motil. 1997;9:141-2. 

63. Deuchar N. Nausea and vomiting in pregnancy: A review of the 
problem with particular regard to psychological and social aspects. 
Br J Obstet Gynaecol. 1995;102:6-8. 44. Koch KL. Review article: Clinical approaches to unexplained 

nausea and vomiting. Adv Gastroenterol Hepatol Clin Nutr. 
1998;3:163-78. 

64. Iancu I, Kotler M, Spivak B, Radwan M, Weizman A. Psychiat-
ric aspects of hyperemesis gravidarum. Psychother Psychosom. 
1994;61:142-149. 45. Koch KL, Stern RM. Functional disorders of the stomach. Sem 

Gastroenterol. 1996;7:185-95. 65. Georgas J, Giakoumaki E, Georgoulias N, Koumandakis E, 
Kaskarelis D. Psychosocial stress and its relations to obstetrical 
complications. Psychother Psychosom. 1984;41:200-6. 

46. Stern RM, Koch KL, Stewart WR, Lindblad IM. Spectral 
analysis of tachygastrias recorded during motion sickness. 
Gastroenterology. 1987;92:92-7. 66. Katon W, Ries R, Bokan J, Kleinman A. Hyperemesis gravida-

rum: A biopsychosocial perspective. Psychiatry Med. 1980;10:151-
62. 

47. Koch KL, Bingaman S, Xu L, Summy-Long J, Haberer LJ, 
Pritchard JF. Effect of ondansetron on morphine-induced nausea, 
gastric myoelectrical activity and plasma vasopressin levels in 
healthy humans. Gastroenterology. 1996;110:A696. 

67. Apfel R, Kelly S, Frankel F. The role of hypnotizability in the 
pathogenesis and treatment of nausea and vomiting of pregnancy. J 
Psychosom Obstet Gynaecol. 1986;5:179-86. 48. Walsh JW, Hasler WL, Nugent CE, Owyang C. Progesterone 

and estrogen are potential mediators of gastric slow-wave dys-
rhythmias in nausea of pregnancy. Am J Physiol. 1996;270:G506-
514. 

68. Callahan E, Burnette M, DeLawyer D, Brasted W. Behavioral 
treatment of hyperemesis gravidarum. J Psychosom Obstet Gynae-
col. 1986;5:187-95. 

49. Koch KL. Diabetic gastropathy: Gastric neuromuscular dys-
function in diabetes mellitus. A review of symptoms, pathophysi-
ology, and treatment. Dig Dis Sci. 1999;44:1061-75. 

69. Simon EP, Schwartz J. Medical hypnosis for hyperemesis gravi-
darum. Birth. 1999;26:248-54. 
70. Long MAD, Stephen SS, Tucher JJ. Outpatient treatment of hy-
peremesis gravidarum with stimulus control and imagery procedures. 
J Behav Ther Exp Psychiatry. 1986;2:105-9. 

50. Koch KL, Stern RM, Vasey M, Botti JJ, Creasy GW, Dwyer 
A. Gastric dysrhythmias and nausea of pregnancy. Dig Dis Sci. 
1990;35:961-8. 

71. Hoppe R. The case for and against diagnostic and therapeutic 
sexism. Women Ther. 1984;3:129-36. 51. Koch KL, Hong SP, Xu L. Reproducibility of gastric myoelec-

trical activity and the water load test in patients with dysmotility-
like dyspepsia symptoms and in control subjects. J Clin Gastroen-
terol. 2000;31:125-9. 

72. Sherman PW, Flaxman SM. Nausea and vomiting of pregnancy 
in an evolutionary perspective. Am J Obstet Gynecol. 
2002;186:S190-7. 

52. Jednak MA, Shadigian EM, Kim MS, Woods ML, Hooper 
FG, Owyang C. Protein meals reduce nausea and gastric slow-
wave dysrhythmic activity in first trimester pregnancy. Am J 
Physiol. 1999;277:G855-861. 

73. Profet M. Pregnancy sickness as adaptation: A deterrent to ma-
ternal ingestion of teratogens. In: Barkow JH, Cosmides L, Tooby J, 
eds. The Adapted Mind: Evolutionary Psychology and the Genera-
tion of Culture. New York, NY: Oxford University Press; 1992: 327-
65. 53. Gunsar F, Yilmaz S, Bor S, Kumanlioglu K, Cetinkalp S, 

Kabalak T. Effect of hypo- and hyper-thyroidism on gastric 
myoelectrical activity and gastric emptying. Neurogastroenterol 
Mot. 2001;13:266. 

74. Power ML, Holzman GB, Schulkin J. A survey on the manage-
ment of nausea and vomiting in pregnancy by obstetri-
cian/gynecologists. Prim Care Update Ob/Gyns. 2001;8:69-72. 

54. Koch KL. Therapy of nausea and vomiting. In: Wolfe MM, 
ed. Therapy of Digestive Disorders. Philadelphia, PA: W.B. 
Saunders; 2000: 731-46. 

75. Neutel CI, Johansen HL. Measuring drug effectiveness by de-
fault: The case of Bendectin. Can J Public Health. 1995;86:66-9. 
76. Brent RL. Bendectin: Review of the medical literature of a com-
prehensively studied human non-teratogen and the most prevalent 
tortogen-litigen. Reprod Toxicol. 1995;9:337-49. 

55. Sipiora ML, Murtaugh MA, Gregoire MD, Duffy VB. Bitter 
taste perception and severe vomiting in pregnancy. Physiol Behav. 
2000;69:259-67. 

77. Mazzotta P, Magee LA. A risk-benefit assessment of pharmacol-
ogical and nonpharmacological treatments for nausea and vomiting 
of pregnancy. Drugs. 2000;59:781-800. 

56. Brown JE, Toma RB. Taste changes during pregnancy. Am J 
Clin Nutr. 1986;43:414-8. 
57. Doty RL, Huggins G, Snyder P, Lowry LD. Endocrine, car-
diovascular, and psychological correlates of olfactory sensitivity 
changes during the menstrual cycle. J Comp Physiol Psychol. 
1981;95:45-60. 

78. Magee LA, Mazzotta P, Koren G. Evidence-based view of safety 
and effectiveness of pharmacologic therapy for nausea and vomiting 
of pregnancy. Am J Obstet Gynecol. 2002;186:S256-S261. 

58. Erick M. Hyperolfaction and hyperemesis gravidarum: What 
is the relationship?. Nutr Rev. 1995;53:289-95. 

 13



American Journal of Pharmaceutical Education 2003; 67 (2) Article 66. 
79. Magee LA, Inocencio G, Kamboj L, Rosetti F, Koren G. 
Safety of first trimester exposure to histamine H2 blockers: A 
prospective cohort study. Dig Dis Sci. 1996;41:1145-9. 
80. Koren G, Pastuszak A, Ito S. Drugs and pregnancy. Am J Med. 
1998;338:1128-37. 
81. McKeigue PM, Lamm SH, Linn S, Kutcher JS. Bendectin and 
birth defects. I. A meta-analysis of the epidemiologic studies. 
Teratology. 1994;50:27-37. 
82. Food and Drug Administration, Department of Health and 
Human Services. Determination that Bendectin was not with-
drawn from sale for reasons of safety or effectiveness. Federal 
Register. 1999;64:43190-1. 
83. Rodriguez-Pinilla E, Martinez-Firas ML. Corticosteroids dur-
ing pregnancy and oral clefts: A case-control study. Teratology. 
1998;58:2-5. 
84. Gardian G, Voros E, Jardanhazy T, Ungurean A, Vecsei L. 
Wernicke’s encephalopathy induced by hyperemesis gravidarum. 
Acta Neurol Scand. 1999;99:196-8. 
85. Chataway J, Haradman E. Thiamine in Wernicke’s syndrome: 
How much and how long ?. Postgrad Med J. 1995;71:249-53. 
86. Tsui B, Dennehy CE, Tsourounis C. A survey of dietary sup-
plement use during pregnancy at an academic medical center. Am 
J Obstet Gynecol. 2001;185:433-7. 
87. Sahakian V, Rouse D, Sipes S, Rose N, Niebyl J. Vitamin B6 
is effective therapy for nausea and vomiting of pregnancy: A ran-
domized, double-blind placebo-controlled study. Obstet Gynecol. 
1991;78:33-6. 
88. Vutyavanich T, Wongtra-ngan S, Ruangsri RA. Pyridoxine for 
nausea and vomiting of pregnancy: A randomized, double-blind, 
placebo-controlled trial. Am J Obstet Gynecol. 1995;173:881-4. 
89. Schuster K, Bailey LB, Dimperio D, Mahan CS. Morning 
sickness and vitamin B6 status of pregnant women. Human Nutr 
Clin Nutr. 1985;39:75-9. 

90. Czeizel AE, Dudas I, Fritz G, Tecsoi A, Hanck A, Kunovits G. 
The effect of periconceptional multivitamin-mineral supplementation 
on vertigo, nausea and vomiting in the first trimester of pregnancy. 
Arch Gynecol Obstet. 1992;251:181-5. 
91. Emelianova S, Mazzotta P, Einarson A, Koren G. Prevalence and 
severity of nausea and vomiting of pregnancy and effect of vitamin 
supplementation. Clin Invest Med. 1999;22:106-10. 
92. Wilkinson JM. What do we know about herbal morning sickness 
treatments? A literature survey. Midwifery. 2000;16:224-8. 
93. Vutyavanich T, Kraisarin T, Ruangsri RA. Ginger for nausea and 
vomiting in pregnancy: A randomized, double-masked, placebo-
controlled trial. Obstet Gynecol. 2001;97:577-82. 
94. Fischer-Rasmussen W, Kjaer SK, Dahl C, Asping U. Ginger 
treatment of hyperemesis gravidarum. Eur J Obstet Gynecol Reprod 
Biol. 1990;38:19-24. 
95. Mowrey DB, Clayson DE. Motion sickness, ginger and psycho-
physics. Lancet. 1982;1:655-7. 
96. Bone ME, Wilkinson DJ, Young JR, McNeil J, Charlton S. Gin-
ger root: A new antiemetic. The effect of ginger root on postopera-
tive nausea and vomiting after major gynecologic surgery. 
Anesthesia. 1990;45:669-71. 
97. Fulder S, Tenne M. Ginger as an anti-nausea remedy in preg-
nancy and the issue of safety. HerbalGram. 1996;38:47-50. 
98. Blumenthal M, Goldberg A, Brinckmann J. Herbal Medicine: 
Expanded Commission E Monographs. Newton, MA: Integrative 
Medicine Communications; 2000:88-102;153-9. 
99. Roscoe JA, Matteson SE. Acupressure and acustimulation bands 
for control of nausea: A brief review. Am J Obstet Gynecol. 
2002;186:S244-S247. 
100. Evans AT, Samuels SN, Marshall C, Bertolucci LE. Suppres-
sion of pregnancy-induced nausea and vomiting with sensory affer-
ent stimulation. J Reprod Med. 1993;38:603-6. 

 

 14


	TEACHERS TOPICS
	Nausea and Vomiting of Pregnancy
	
	Pathway
	Cancer chemotherapy
	Radiation-induced emesis
	Food poisoning
	Motion sickness
	Space sickness
	Meniere’s disease
	Chemotherapy-induced anticipatory nausea and vomiting
	Olfactory-induced vomiting
	Blood poisoning
	Nausea and vomiting of pregnancy (NVP)
	Postoperative nausea and vomiting
	Cranial nerve (V and IX) afferents
	CONCLUSIONS





