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Abstract
Objective. Hyperemesis gravidarum (HG) can be accompanied by severe physical and emotional distress. Most studies have
focused on the physical and psychological stress associated with this condition during the affected pregnancy. This study explores
posttraumatic stress symptoms (PTSS) and negative life outcomes following HG pregnancies.
Methods. A total of 610 women (HG¼ 377 and control¼ 233) were recruited and completed an online survey. w-square analyses
were used to compare the HG and control groups on various life outcome variables.
Results. Eighteen percent of women with HG reported full criteria PTSS (n¼ 68). Negative life outcomes regarding financial and
marital status, career, as well as psychological and physical well-being differed significantly for the HG groups compared to the
control group (0.0015 p5 0.05).
Conclusions. PTSS is common following HG pregnancies and is associated with negative life outcomes including inability to
breastfeed, marital problems, financial problems, and inability of self care.

Keywords: Nausea, pregnancy, posttraumatic stress disorder

Introduction

Hyperemesis gravidarum (HG), severe nausea and vomiting

of pregnancy, accounts for over 285,000 hospital discharges in

the US annually, with most authors reporting an incidence of

0.5%–2% [1,2]. HG can often result in dehydration,

electrolyte disturbance, and nutritional deficiency mandating

intravenous hydration. In severe cases, patients may require

the use of parenteral nutrition. If left untreated, HG is

associated with maternal complications including Wernicke’s

encephalopathy [3], central pontine myelinolysis [4], hepatic

dysfunction [5], renal failure [6], and preterm delivery. Fetal

and neonatal complications include low birth weight, intrau-

terine growth restriction, and fetal and neonatal death [7–9].

The most common treatment modalities include intrave-

nous (IV) hydration and serotonin inhibitors [10]. However,

treatment is not always effective, resulting in therapeutic

termination in as many as 15.2% of cases [11], extreme weight

loss of more than 15% of prepregnancy weight in more than a

quarter of cases, and symptoms lasting throughout the entire

pregnancy in as many as 22% of cases [12]. Investigation into

the psychosocial burden of HG showed that 80% of women

reported a negative psychosocial impact, with posttraumatic

stress self-reported in 10% of cases without extreme weight

loss and more than 20% of pregnancies with extreme weight

loss [12,13].

Several studies have shown that HG is associated with

severe emotional distress during pregnancy. Pirimoglu et al.

[14] concluded that cases with HG had significantly higher

distress scores than controls, and Tan et al. [15] showed that

37.3% of participants fulfilled the criteria for both anxiety and

depression during their HG pregnancy. Meighan and Wood

[16] described HG as so debilitating that patients had little

concern for anything else, including the fetus. Munch [17]

showed that perceived delays in diagnosing and/or instituting

treatment were viewed as contributing to unnecessary

exacerbations of the illness and hospitalizations, increased

emotional strain, and psychological stress.

While prior studies have demonstrated evidence of physical

and emotional symptoms during HG pregnancies [18],

studies of physical and emotional symptoms following

pregnancy remain limited. In this study, we investigate

whether a pregnancy complicated by HG is associated with

postpartum stress symptoms and negative life outcomes.
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Methods

Sample and settings

This study is part of a larger investigation evaluating the

genetics and epidemiology of HG. A total of 610 women have

been recruited. Eligible patients were primarily recruited

through advertising on the hyperemesis education and

research foundation website at www.HelpHer.org. The

inclusion criteria for cases were a diagnosis of HG and

treatment with IV fluids and/or total parenteral nutrition/

nasogastric feeding tube, independent of hospitalization

because some treatments were given to patients in an

outpatient setting. Minors (under 18 years) were not included

in the study because few teens are expected to fit the study

criteria for controls of having had two pregnancies and it

would be difficult to justify the risks/benefits to normal control

minors. Women over the age of 50 years were not included

because the duration since the incident pregnancies raises the

possibility of recall bias. Because multiple or abnormal

gestations may be associated with HG due to unique

physiological pathways, women with these types of pregnan-

cies were also excluded.

Each case was asked to recruit a friend with at least two

pregnancies that went beyond 27 weeks to participate as a

control. Controls were eligible if they experienced normal (did

not interfere with their daily routine) or no nausea/vomiting in

their pregnancy, no weight loss due to nausea/vomiting, and

no medical attention in their pregnancy due to nausea.

Relatives of participants in the study were not included in the

study as the case–control study depends on nonrelatedness of

individuals in the study. There was a 3:2 ratio of HG patients

(n¼ 377) to controls (n¼ 233). This study has been approved

by Institutional Review Boards, USC IRB # HS-06-00056

and UCLA IRB # 09-08-122-01A.

Study procedures

Participants were asked to submit their medical records and

complete an online survey regarding family history, treatment,

and outcomes. The majority of participants, both cases and

controls, joined the study and began the survey during their

pregnancies and were automatically prompted to complete the

survey on outcome following their due date.

Online survey

An online survey was used to obtain information on a variety

of demographic characteristics (e.g., age, gender, and

ethnicity), preexisting conditions, pregnancy symptoms and

treatments, and maternal and fetal outcomes. Full stress

criteria was used as a proxy for posttraumatic stress symptoms

(PTSS). The classification of full stress criteria was drawn

from seven questions assessing the three posttraumatic stress

disorder (PTSD) symptom categories: (1) reexperiencing, (2)

avoidance/numbing, and (3) hyperarousal. The survey instru-

ment is included in Appendix 1.

Statistical analyses

Data were analyzed using Statistical Program for Social

Sciences (SPSS) version 15.0 software for Windows (SPSS,

Chicago, IL). Descriptive statistics were generated for all

demographic, pregnancy-related clinical and pregnancy-re-

lated outcome variables. w-square analyses were performed to

evaluate for differences in demographic and pregnancy-related

clinical and outcome variables among three HG groups (HG,

full stress symptom HG, and no HG). Participants were

Table I. Demographic information.

f (%) p

No HG

(A, n¼233) HG (B, n¼ 309) Full criteria (C, n¼ 68) A–B B–C A–C

Ethnicity

Afro-American 1 (0.4) 5 (1.6) 2 (2.9)

American-

Indian – White

3 (1.3) 4 (1.1) 0 (0)

Asian 2 (0.8) 2 (0.5) 0 (0)

Hispanic 4 (1.7) 13 (4.2) 2 (2.9)

Other 1 (0.4) 9 (2.9) 1 (1.5)

White 224 (96.1) 276 (89.3) 63 (92.6)

0.26 0.66 0.66

Country of origin

AUS 1 (0.4) 1 (0.3) 0 (0)

CAN 3 (1.3) 2 (0.5) 0 (0)

DEU 1 (0.4) 4 (1.0) 0 (0)

GBR 3 (1.3) 1 (0.3) 0 (0)

ISR 1 (0.4) 1 (0.3) 0 (0)

NLD 0 (0) 1 (0.3) 0 (0)

NZL 0 (0) 1 (0.3) 0 (0)

UKR 0 (0) 1 (0.3) 0 (0)

USA 222 (95.3) 295 (95.5) 68 (100)

0.91 0.99 0.99

Age (years)

Range 25–53 23–55 23–47

Mean 37 35 34

SD 5 6 6

0.28 0.13 0.13
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categorized as exhibiting full criteria for full stress criteria

symptoms if they exhibited at least one symptom from each of

the three PTSD categories. All calculations used actual

values. Less than 1% of the participants had missing data

and so adjustments were not made for missing data.

Results

Demographic characteristics

As shown in Table I, the sample was mostly Caucasian (92%)

and from USA (96%). The average age was 35.3 years

(SD¼ 6.0). No significant differences were found among the

groups for any demographic characteristic.

Percentage of patients with HG and HG with full criteria of
stress symptoms

Among 377 participants with HG, 18% (n¼ 68) of those

patients met the qualifications for full stress criteria. As shown

in Table II, there was a significant difference between the

proportions of participants with HG and of the women with

full stress symptom criteria HG in the PTSD-related stress

symptom categories of reexperiencing (p5 0.001), avoidance/

numbing (p5 0.001), and hyperarousal (p5 0.001). Among

controls, a significantly lower percentage of women reported

psychiatric problems after pregnancy than both the HG

group (p5 0.001) and the full stress criteria HG group

(p5 0.001).

Associated outcomes

As shown in Table III, there was a significant difference in the

proportion of women who did not breastfeed (p5 0.001),

who missed time from work or school (p5 0.001), who lost or

quit their jobs (p5 0.001), who had marital and financial

problems (p5 0.001), and who were unable to provide child
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Table II. PTSS symptoms.

f (%)

HG (B,

n¼309

Full

criteria

(C, n¼ 68)

p

B–C

Nightmares of HG 38 (12.3) 52 (76.5) 50.001

Nightmares for more

than a year after delivery/loss

78 (25.2) 63 (92.6) 50.001

Reexperiencing

Partial criteria 70 (22.7) 21 (30.9) 50.001

Full criteria 23 (7.4) 47 (69.1)

Avoided being reminded for

more than a year

after loss/delivery

10 (3.2) 44 (64.7) 50.001

Detached 7 (2.3) 31 (45.6) 50.001

Avoid situations that

remind you of HG

29 (9.4) 46 (67.6) 50.001

Avoidance/Numbing

Partial criteria one 37 (12.0) 29 (42.6) 50.001

Partial criteria two 4 (1.3) 25 (36.8)

Full criteria 0 (0) 14 (20.6)

Watchful 2 (0.6) 27 (36.7) 50.001

Watchful for more than

a year after loss/delivery

30 (9.7) 58 (85.3) 50.001

Hyperarousal

Partial criteria one 32 (10.4) 51 (75) 50.001

Full criteria two 0 (0) 17 (25)

PTSS following HG 1309



care (p5 0.05) or self-care (p5 0.001) postpartum between

the HG and control groups. As shown in Table III, there was a

significant difference in the percentages of women with no

HG to women with full stress symptom criteria HG in

producing breast milk (p5 0.05), in having persistent

negative feelings toward their child after birth due to their

pregnancy experience (p5 0.05), missed time from work

and school (p¼ 0.001), marital and financial problems

(p5 0.001), and in inabilities of child care (p5 0.05) and

self-care (p5 0.001) postpartum.

Discussion

This is the first cross-sectional examination of stress symp-

toms and maternal outcomes in participants with HG and

confirms the hypothesis that women with HG are more likely

to experience stress symptoms and negative life outcomes

after pregnancy compared to women without HG. Full criteria

PTSS are common (18%) following pregnancies complicated

by HG. These findings are consistent with a previous study by

Poursharif et al. [13] that examined the psychosocial burden

of HG patients. Poursharif et al. [13] found that 80% of a

cohort of HG patients (n¼ 626) reported negative socio-

economic changes (job loss or difficulties), attitude changes

toward pregnancy (including fear of future pregnancies),

and psychiatric issues (including depression and anxiety).

Furthermore, 10% of the cohort of women with HG self-

reported posttraumatic stress [13].

The results of this study show that a significantly greater

percentage of women with HG experienced stress symptoms

of PTSD and negative psychosocial outcomes after pregnancy

than the control group of women with unaffected pregnancies.

As one might predict, this study also found that a significantly

larger percentage of women with HG and full criteria for

PTSS, reported negative psychosocial outcomes than both the

no HG group and the general HG group. It appears that

women reporting PTSS criteria from all three symptom

groups of reexperiencing, avoidance/numbing, and hyperar-

ousal may be at a greater risk for lasting negative psychosocial

outcomes following a pregnancy complicated by HG. It is

possible that some of the factors analyzed may have been

present prior to or during pregnancy, independent of HG.

Indeed, women with full PTSS criteria reported more anxiety

and depression prior to pregnancy than those with HG who

did not experience full PTSS criteria. However, this difference

was not statistically significant and participants were asked to

report only on stressors that were ‘a direct result of this

pregnancy,’ not, for example, on preexisting anxiety, depres-

sion, nor marital conflict. In addition, the control group

reported significantly less postpartum psychiatric problems

(0.8%, compared to 83.8% in the full criteria PTSS group), so

the ‘background’ level of ‘normal’ anxiety and postpartum

depression are not likely to significantly affect the results of

this study, and the findings are likely due primarily to HG.

A major strength of this study stems from the collaboration

with the HER Foundation, which allowed collection of

outcome data on a large sample of women affected by HG.

To date, most studies of HG have been small case series or

population studies relying on hospital databases with no

information on maternal outcome. Thus, this study is the first

case–control report of its kind. However, additional investiga-

tions are needed because only part of the PTSD spectrum was

explored in this study.

Admittedly, this study has some methodological concerns.

One potential limitation arises from the use of an internet-

based survey. While internet-based research is quickly

becoming scientifically recognized as a reliable recruiting

tool, the study population consists only of cases with internet

access, and thus may represent women of higher education

and income. We feel, however, our study remains general-

izable since we have no reason to suspect that education level

and income would affect the likelihood of having PTSS and

other associated findings. We cannot rule out the possibility

that women more severely affected physically and/or emo-

tionally may have been more willing to search for information

and continue their participation in the study than the general

population. However, since most women were enrolled in the

study during their pregnancy, the severity of their postpartum

symptoms should not have influenced their participation.

Another limitation is that the study is based on self-reports,

which can lead to misclassification of PTSS symptoms and

outcomes. However, we believe it would be highly unlikely for

women to misrepresent themselves, as the affected individuals

are required to have been treated with IV therapy for severe

nausea and vomiting and asked to send in medical records to

confirm treatment.

Finally, the use of self-selection of friend controls may

introduce some bias. However, this study is a part of a larger

study on the genetics and epidemiology of HG that covers 27

pages of survey questions (approximately 30 questions on the

participant’s background, 18 questions relating to each

pregnancy, and 24 relating to pregnancy outcomes), of which

only a subset were analyzed herein. Therefore, it is unlikely

that friend controls of participants, who primarily joined the

study while pregnant, were selected with a bias related to

PTSS. Additionally, analysis of survey data using the same

participants and methods has been published previously [19].

The cause of HG remains unknown. While previous studies

have noted a possible psychogenic origin, other researchers have

indicated less of a psychiatric influence. For example, Seng et al.

[20] found that less than 10% of patients have a psychiatric

disorder preceding HG and Simpson et al.[21] found no

evidence for a psychosomatic etiology. More recent studies

suggest a genetic component [19,22].

The findings of this study indicate that HG can often result

in PTSS and is significantly associated with complications

including difficulty producing breast milk, marital difficulties,

financial problems, and inability of self-care postpartum. This

suggests that HG can lead to a prolonged impact on both

maternal, child, and family well being. Future research should

focus on (1) how to identify at-risk subjects through genetic

and epidemiologic analyses, (2) long-term follow-up studies

on duration of PTSS symptoms and outcomes, and (3)

analysis of the impact on infant and child. Additionally, the

influence of interventions such as more effective treatment of

HG and supportive postpartum care to lessen PTSS needs to

be evaluated.

Declaration of interest: The authors report no conflicts of

interest.The authors alone are responsible for the content and
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