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ABSTRACT  

 

Background 

Nausea and vomiting of pregnancy (NVP) is the most common medical condition during gestation, 

carrying tremendous health burden, especially for the severe form, hyperemesis gravidarum (HG). The 

rates of NVP in the USA have not been systematically calculated. 

 

Objectives 

To estimate the rates of NVP and HG in the USA.   

 

Methods 

A meta-analysis was conducted of all peer-reviewed articles from the USA that provided rates of NVP in 

early or late pregnancy or HG. Medline, Embase and Cochrane databases were searched from inception 

through November 2012; reviews and articles were hand searched.  Rates were combined across studies 

using a random effects model.      

 

Results 

Forty-eight articles were identified; 15 were rejected and 33 were included for analysis. Twenty-three 

studies of 67,602 women provided rates of NVP which had a meta-analytic rate of 68.6% (CI95%:64.4%-

72.8%). Three of them (N=5034) reported nausea without vomiting in 28.6% and two studies (N=136) 

produced a rate for NVP during late pregnancy of 24.0%. HG occurred in 1.2% of the 2.1 million women 

in 12 studies.   

 

Conclusions  

We have summarized rates of NVP and HG, which are similar to those found in other parts of the world.  

Almost 70% of women suffer some form of the syndrome; 1.2% have the severe form, most of whom 

were hospitalized because of the HG. Future research should address issues of cost and resource 

utilization.   
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ausea and vomiting in pregnancy (NVP) is the 

most common medical condition during 

gestation.
1
 It usually begins between weeks 4-6 of 

gestation, peaking between weeks 8-12, then 

tapering down until it ceases, usually by week 20.
2,3

 

NVP can vary in severity from mild to 

incapacitating, the latter form being known as 

hyperemesis gravidarum (HG).
4,5

 All forms of NVP 

exerts a huge burden on patients, caregivers and 

society.
6,7

  

N 
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 Guidelines have been published to assist 

practitioners and their patients in managing the 

problem.
1,8,9

 However, there is very little high 

quality evidence quantifying its consequences in 

terms of clinical outcomes of treatment or 

economic burden.
1,8-10

 A literature search of 

Medline and Embase located only three studies 

from the USA that quantified different aspects of 

this burden in terms of cost.
11-13

   

As well, reviews of the topic during the last 

10 years have taken a general viewpoint; none has 

focused on data specific to the USA. Prevalence 

estimates around the world have varied widely, 

from 50% to 85%.
14

 A need exists for country 

specific information that provides a quantitative 

estimate that will allow an accurate determination 

of the resource and costs associated with this 

disease. Therefore, we undertook the present 

research. The objective of this study was to 

calculate point estimates and 95% confidence 

intervals for rates of early and late NVP as well as 

HG that have reported for women in the USA.   

 

METHODS 

 

To be included for analysis, articles must have been 

published original peer reviewed research on 

women in the USA. Articles must have presented 

rates of nausea and/or vomiting (or data from which 

they could be calculated) at any stage of pregnancy 

using any acceptable definition, providing it was 

clearly defined. No restrictions were placed on year 

or language of publication. Outcomes of interest 

included rates of NVP in early pregnancy (i.e., ≤12 

weeks), rates of NVP in late pregnancy (i.e., >12 

weeks), rates of nausea only (i.e., without vomiting 

or retching), and rates of HG. A systematic search 

was conducted using the Medline, Embase, and 

Cochrane Libraries databases from inception to 

November 1, 2012.   

Data were combined into a single weighted 

rate using the random effects meta-analytic method 

presented by Einarson.
15

 That method weights each 

rate both by within-study variance with larger 

sample sizes receiving greater weights and also by 

between-study variance. That approach allows for 

differences in study design or data collection 

methods, allowing incorporation of the maximum 

number of studies which yields the highest degree 

of representation of the population.        

 

RESULTS 

 

We identified 48 articles that addressed the topic; 

however, 15 of them were rejected for reasons 

detailed (Table 1),
11,16-29

 leaving 33 for analysis 

(Table 2). There were 23 studies of 67,602 women 

providing information on rates of NVP in early 

pregnancy.
3,30-51

 Two studies provided information 

on NVP in late pregnancy (Table 3)
38,40

 and three 

reported rates of nausea only (without any 

vomiting).
3,34,46

 Finally, there were 12 papers that 

documented rates of HG.
13,39,46,52-60

 

Twenty-three studies of 67,602 women 

provided rates of NVP which had a meta-analytic 

rate of 68.6% (CI95%:64.4%-72.8%). Three of them 

(N=5034) reported nausea without vomiting in 

28.6% and two studies (N=136) produced a rate for 

NVP during late pregnancy of 24.0%. HG occurred 

in 1.2% of the 2.1 million women in 12 studies 

(Tables 2-3).   

 
 

TABLE 1   Rejected Studies (n=15) from the USA and Reasons for Rejection 

 

Outcome (number rejected) Reason for rejection  
(number rejected) 

      First author (year) 

NVP (8) Duplicate publication (3) Chan (2010)
16

, Klebanoff (1986)
17

, Weigel (1988)
18

 
 Patients were recruited based on 

having NVP (3) 
Attard (2002)

11
, Fejzo (2008)

19
, Munch (2011)

20
 

 Review (1) Flaxman (2000)
21

  
 No data (1) Corey (1992)

22
 

Hyperemesis gravidarum (7) Patients were recruited based on 
having NVP (6) 
Duplicate (1) 

Depue (1987)
23

, Godsey (1991)
24

, Naef (1995)
25

, 
Nageotte (1996)

26
, Safari (1998)

27
, Saha (2011)

28 

Franks (1999)
29 
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TABLE  2     Summary of Published Rates of Nausea and Vomiting in Early Pregnancy in the USA 

 

 

Outcome First author (year) Number reporting NVP Total N Rate 

 

Overall NVP Boneva (1999)30 

 

1,173 

 

4,027 70.9% 

 Brandes (1967)31 5,117 7,027 72.8% 

 Brown (1997)32 436 549 79.4% 

 Chan (2011)3 2,130 2,407 88.5% 

 Chou (2003)33 73 113 64.6% 

 Crystal (1999)34 110 129 85.3% 

 DiIorio (1985)35 44 78 56.4% 

 Fawcett (1986)36 45 70 64.3% 

 Fenster (1991)37 1,244 1,886 66.0% 

 Jahangiri (2011)38 26 45 57.8% 

 Klebanoff (1985)39 4,507 8,007 56.3% 

 Lindseth (2005)40 76 109 69.7% 

 Little (1979)41 151 210 71.9% 

 Louik (2006)42 14,998 22,487 66.7% 

 Milkovich (1976)43 6,305 10,205 61.8% 

 O'Brien (1995)44 81 126 64.3% 

 Pettiti (1986)45 1,318 1,933 68.2% 

 Semmens (1957)46 1,091 2,500 43.6% 

 Speert (1954)47 165 256 64.5% 

 Tierson (1986)48 370 414 89.4% 

 Weigel (1989)49 626 903 69.3% 

 Werler (1989)50 182 268 67.9% 

 Yerushalmy (1965)51 2,740 3,853 71.1% 

 Total 44,689 67,602 66.1% 

  

 

Meta-analytic average (SE) 68.8% (2.1%) 
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TABLE  3     Summary of Published Rates of Nausea and Vomiting in Late Pregnancy and HG in the USA 

 

 

Outcome First author (year) Number reporting NVP Total N Rate 

Nausea only Chan (2011)3 849 2405 35.3% 

 Crystal (1999)34 58 129 45.0% 

 Semmens (1957)46 155 2500 6.2% 

 Total 1,062 5,034 21.1% 

     

NVP in late 

pregnancy Jahangiri (2011)38 4 28 14.3% 

 Lindseth (2005)40 35 108 32.4% 

 Total 39 136 28.7% 

  

Meta-analytic average (SE) 24.0% (0.9%) 

    

Hyperemesis gravidarum  

 

Adams (1994)52 

 

 

30 

 

 

1,825 

 

 

1.6% 

 Bacak (2005)53 820 68,514 1.2% 

 Bailit (2005)13 2,466 520,739 0.5% 

 Bennett (1998)54 6,377 579,742 1.1% 

 Gazmararian (2002)55 337 46,179 0.7% 

 Hallak (1996)56 138 12,473 1.1% 

 Klebanoff (1985)39 86 9,098 0.9% 

 Peckham (1929)57 43 6,491 0.7% 

 Reid (1938)58  176 27,275 0.6% 

 Scott (1997)59 24,998 833,264 3.0% 

 Semmens (1957)46 33 2,500 1.3% 

 Tsang (1996)60 193 13,053 1.5% 

  35,694 2,121,153 1.7% 

 Meta-analytic average (SE) 1.2% (0.2%) 

 

 

DISCUSSION 

 

The overall rate of NVP found by us is very 

similar to the global rate of 73.4% previously 

reported by Gadbsy and Barnie-Adshead.
14

 As 

well, our rate of HG falls within their range of 

0.14%-1.3%. The rate of NVP in late pregnancy 

of 24.0% (6.3%-41.7%) warrants special focus, as  

 

many health care professionals tend to trivialize 

NVP as a condition that subsides by 12 weeks of 

gestation; the fact that a quarter of all women 

suffer throughout gestation will therefore have 

huge impact on burden.   

 The studies that were retrieved reflected 

practice over a very long period of time, which  
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could affect results. However, there was no 

correlation between year of publication and rate of 

NVP (Spearman’s correlation =0.237, P=0.266) or 

HG (Spearman’s correlation =0.045, P=0.880). 

Similarly, sample sizes were not related to rates 

(P>0.05).    

Two reasonably large studies by Chan et 

al.
3
 and Louik et al.

42
 investigated the relationship 

between rates of NVP and age or race in the USA, 

finding no association. However, higher rates of 

NVP had been reported from countries in East 

Asia, including Japan,
61

 Taiwan
62

 and China.
63,64

 

If genetics is involved and rates are indeed higher 

amongst American women with roots in these 

countries, such elevated rates could only be 

detected with research specifically aimed at these 

groups of women. We found no such studies in 

the literature.   

This review concentrated on nausea and 

vomiting; however there are other aspects of 

“pregnancy sickness” that we did not address. In a 

review of the subject in 2000, Flaxman and 

Sherman
65

 pointed out that many women may also 

suffer from cravings and aversions. These 

anomalies may involve food, beverages or even 

chemicals.
34,66

 Aversions and cravings may or 

may not be associated with NVP; the relationship 

appears to be complex.
67,68

 Nonetheless, they do 

affect the pregnancies of those afflicted as well as 

the quality of their everyday lives.     

This research demonstrates that a sizeable 

proportion of pregnant women suffer from NVP.  

However, few studies have actually quantified 

that impact in terms of costs or healthcare 

resource utilization. Attard and associates
11

 

examined the burden of severe NVP, reporting a 

positive correlation between severity and resource 

utilization as well as time off work. There was a 

significant negative correlation between severity 

and health-related quality of life. Little else exists 

in the literature to guide practitioners or their 

pregnant patients.   

Fortunately, there are some effective 

treatments available. Reichmann and Kirkbride
12

 

have reviewed the cost-effective options in the 

USA. Since the time of that publication, a 

randomized controlled trial in the USA has 

demonstrated the efficacy of doxylamine-vitamin 

B6 (Diclectin®) for NVP.
69

 The impact of these 

treatments on burden of illness requires further 

research.                

 

CONCLUSIONS 

 

Rates of NVP and HG in the USA have been 

summarized into point estimates with 95% 

confidence intervals, which were 68.6% and 

1.2%, respectively. These estimates may be useful 

for further research into determining the overall 

resource and cost burden of NVP in the United 

States. Further research into the burden of NVP 

on healthcare systems and the impact of available 

treatments is warranted.     
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