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Abstract
Objective We aimed to identify determinants that predict hyperemesis gravidarum (HG) 
disease course and severity. 

design We combined data of the Maternal and Offspring outcomes after Treatment of 
HyperEmesis by Refeeding (MOTHER) trial and its associated observational cohort patients.

Setting Women hospitalised for HG were approached for participation.

Sample 215 pregnant women provided consent for participation. We excluded women 
enrolled during a readmission (n=24). 

methods Determinants were patient characteristics and clinical features, available to 
clinicians at first hospital admission. Patient characteristics included i.e. age, ethnicity,  
socio-economic status, history of mental health disease and HG and gravidity. Clinical 
features included weight loss compared to pre-pregnancy weight and symptom severity 
measured with Pregnancy Unique Quantification of Emesis (PUQE-24) questionnaire and 
the Nausea and Vomiting in Pregnancy specific Quality of Life questionnaire (NVPQoL).

Outcome measures Outcomes measures where measures of HG disease severity 1 week 
after hospital admission including weight change, PUQE-24 and NVPQoL scores and 
information on hospital admission including total days of admission and readmission. 

Results We found that high PUQE-24 and NVPQoL scores at hospital admission were 
likely to persist 1 week after hospital admission (difference (β) 0.36, 95%CI 0.16 to 0.57 
and 0.70,95%CI 0.45 to 1.1). PUQE-24 and NVPQoL scores were not associated with other 
outcome measures. None of the patient characteristics were associated with any of the 
outcome measures. 

Conclusion Our findings suggest that the PUQE-24 and NVPQoL questionnaires can identify 
women that maintain high symptom scores a week after admission but that patient 
characteristics cannot be used as determinants of HG disease course and severity. 
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Introduction
Hyperemesis Gravidarum (HG) is a severe form of nausea and vomiting in pregnancy that 
can lead to dehydration, electrolyte disturbances or significant weight loss, necessitating 
hospital admission.1 It affects up to 3.6% of pregnancies2-5 and is the most frequent reason 
for hospital admission in the first half of pregnancy.6 Furthermore, HG has detrimental 
effects on maternal wellbeing and quality of life.7-9 There are indications that HG may lead 
to adverse pregnancy and perinatal outcomes,3,10 especially among patients with poor 
nutritional status11,12 and patients with symptoms that persist in the second trimester.13 

To date the etiology of HG has been poorly understood and a multifactorial origin is most 
likely.14 There is no single biomarker that can diagnose HG or predict disease severity.15 
Therefore, HG remains a clinical diagnosis made after other causes of nausea and vomiting 
have been ruled out. There is no effective treatment available for HG. Current treatments 
are supportive, alleviating symptoms until they improve in the course of or after pregnancy. 
Identifying determinants that can predict early in the affected pregnancy which women 
will suffer from a more severe disease course could be beneficial for several reasons. First, 
it would guide clinicians in making individual treatment plans for their patient and hence, 
improve patient care. Second it would enable researchers to perform more targeted trials 
for patients with a poor prognosis.

A limited number of studies have assessed the association between patient characteristics 
and different measures of HG severity, reporting conflicting results.16-21 Fiaschi et al.20 
found, in a large population-based cohort study, that an Asian or black ethnicity, nulliparity, 
multiple pregnancy and a history of HG in a previous pregnancy were associated with an 
increased readmission risk for HG. The association between HG in a previous pregnancy and 
readmission was confirmed in one other study.21 Schiff et al.19, in a large population-based 
case control study, found an association between female foetus and increased number 
of hospitalizations and prolonged hospital admission (≥3 days). These findings were not 
replicated in a smaller prospective cohort study18, and due to the fact that foetal sex is not 
always available at the gestational age at which HG admissions frequently occur, is of limited 
value to clinicians. Two retrospective cohort studies found no association between patient 
characteristics including, age, parity and ethnicity and readmission for HG and prolonged 
hospital stay (≥4 days).16,17 Hospital stay duration and readmission may in fact be affected 
by other determinants than disease severity. For example, family and housing conditions 
may affect how satisfactory and acceptable ambulatory care options are.22 However, none 
of these studies assessed the association between patient characteristics and symptom 
severity. 
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Currently it remains unclear whether there are any patient characteristics or clinical features 
that predict the course or severity of HG. Therefore we explored whether we could identify 
patient characteristics or clinical features, available to clinicians at first hospital admission, 
associated with several measures of HG disease severity after hospital admission. 

method 
study design
For this study, we used data of the Maternal and Offspring outcomes after Treatment of 
HyperEmesis by Refeeding (MOTHER) trial and its associated cohort.23 The MOTHER trial 
was a multicentre randomised controlled trial designed to evaluate whether early enteral 
tube feeding in addition to standard care could be beneficial for maternal and offspring 
outcomes in patients with HG (www.trialregister.nl; NTR4197). The study was performed 
in 19 hospitals throughout the Netherlands, both university medical centres and general 
hospitals collaborating in the Dutch Consortium for Healthcare Evaluation and Research 
in Obstetrics and Gynaecology. Trial participants were allocated to enteral tube feeding in 
addition to standard care or standard care alone. Standard care consisted of intravenous 
rehydration, antiemetic medication, vitamin supplements, and dietetic advice according to 
local protocol of the hospital. For extensive details on the design of the MOTHER trial see 
study protocol.24 Women who refused trial participation were asked to participate in an 
observational cohort study. The MOTHER trial showed that early enteral tube feeding did 
not improve maternal and neonatal outcomes in women with HG. There was no difference 
in duration of hospital admission(s), number of readmissions, symptom severity and quality 
of live between the intervention and the control group.23 Therefore, we combined the 
participants in both the trial and the observational cohort into these analyses. 

Population
We enrolled women admitted to the hospital because of HG with a gestational age between 
5+0 weeks and 19+6 weeks (first admission or readmission). Patients with other causes of 
nausea and vomiting such as infection or drug-induced vomiting were excluded. Eligible 
women were identified and counselled by the obstetric caregiver in charge or trained 
research staff. All women, both trial and cohort participants, provided written informed 
consent. 

Ethical approval and funding
The MOTHER trial and observational cohort have both been approved by the research ethics 
committee of the Academic Medical Centre (NL41011.018.12). This trial was registered 
at www.trialregister.nl as NTR4197. This study was supported by a research grant from 
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Northwest Hospital Group, Alkmaar, Netherlands, the Dutch Heart Foundation (Grant 
number: 2013T085), and the European Commission (Horizon2020 project ‘DynaHealth’, 
633595).

Patient and public involvement
There was no patient and public involvement in this study. 

Data collection
Trained research staff used a standardised case report form to obtain information from 
medical records. This included medical history, age, parity, weight at inclusion, gestational 
age and treatments for HG. Pre-pregnancy weight, ethnicity and education level were self-
reported at admission. Education level served as a proxy for socioeconomic status (SES) and 
was based on the highest level of completed education (none or primary school; secondary 
school; higher education). Women filled out a questionnaire at admission and one week after 
admission containing the 24-hour Pregnancy Unique Quantification of Emesis (PUQE-24) 
and the Nausea and Vomiting in Pregnancy specific Quality of Life questionnaire (NVPQoL)25 
(Appendix S1). The PUQE-24 consists of questions regarding nausea, vomiting and retching. 
A higher score reflects more severe symptoms of nausea and vomiting and is associated 
with a lower maternal quality of life.26,27 A PUQE-24 score ≥ 13 is often used as a cutoff fore 
severe NVP/HG.27,28 The NVPQoL is a nausea and vomiting in pregnancy-specific quality of 
life questionnaire; a higher score is associated with a lower quality of life.25 

determinants 
We selected several patient characteristics and clinical features, which are easily accessible 
to clinicians during (first) hospital admission, as possible determinants of HG disease course 
and severity. 

Patient characteristics
Patient characteristics included maternal age, pre-pregnancy body mass index (BMI,  
kg/m2), ethnicity, relationship status, history of mental health disease, gravidity, HG in 
previous pregnancy, medically assisted reproduction and gestational age of onset of 
symptoms. 

Clinical features
Clinical features of HG included weight change at hospital admission compared to  
pre-pregnancy weight, PUQE-24 score and NVPQoL score at hospital admission. 
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Outcome measures
Outcomes measures where measures of HG disease severity 1 week after hospital 
admission including weight change, PUQE-24 score, NVPQoL score and information on 
hospital admission including total days of hospital admission for HG, readmission for HG 
and readmission for HG in second trimester. 

Data analyses
We presented normally distributed continuous variables as means with SDs and skewed 
distributions as medians with IQRs. Categorical variables were presented as numbers with 
percentages. To assess whether there was an association between determinants and HG 
disease course and severity, we used linear regression for continuous dependent variables 
reported in differences (β) with 95% confidence intervals (CI) and logistic regression for 
dichotomous variables reported in odds ratios (OR) with 95%CI. We confirmed that residuals 
of dependent variables, included in linear regression, followed a normal distribution by 
examining the Normal Probability (P-P) plots. In order to assess whether missing data 
affected the results of our analyses we performed a sensitivity analyses with an imputed 
dataset. Missing values were estimated by multiple imputation, using the fully conditional 
specification (FCS) method to create 10 imputed datasets. The imputation was carried 
out under the missing at random (MAR) assumption that missing data is related to other 
observed variables.29 All analyses were performed using SPSS version 24.0 for Windows 
(IBM Corp., Armonk, NY, USA). 

280 eligble women

Study participant n = 215

Trial participants n = 115
Cohort participant n = 100

Figure 1 Flow diagram participants

Refused participation n = 65

Included in analysis n = 191

Inclulded durning readmission n = 24
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Results
Participants
Between October 2013 and March 2016, we identified 280 eligible women of whom 215 
consented to participate (115 trial participants and 100 cohort participants). In this study, 
we excluded women who were enrolled during a readmission (n=24) and therefore, 191 
women were included in the analyses (Figure 1). 

Baseline characteristics
Determinants and outcome measures of all participants are shown in Table 1. The mean 
age was 28.7 ± 4.8 years. Fifty-eight women where primigravida (30%) and 133 multigravida 
(70%). Of the multigravida, 60 women (45%) had HG in a previous pregnancy. At hospital 
admission, the median PUQE-24 score was 10 (IQR 7-12) and mean NVPQoL score 153 ± 37. 

The median PUQE-24 score 1 week after admission was 8 (IQR 6-11) and the mean NVPQoL 
score 1 week after admission was 153 ± 37. In total 71 (33%) women were readmitted at 
least once for HG, of whom 18 (25%) where readmitted in their second or third trimester. 
The median duration of hospital stay was 5 days (IQR 3-7).

Patient characteristics and HG disease course and severity
We found no association between patient characteristics including age, pre-pregnancy BMI, 
ethnicity, SES, relationship status, history of mental health disease, history of HG, gravidity 
and gestational age at onset of symptoms and any of the outcome measures including 
PUQE-24 score, NVPQoL score and weight change 1 week after admission and duration of 
hospital admission and readmission (Table 2).

Clinical features and HG disease course and severity
We found that a higher PUQE-24 score at admission, indicating more severe symptoms of 
nausea and vomiting, was associated with a higher PUQE-24 score one week after admission 
(difference (β) 0.36, 95%CI 0.16 to 0.57). Furthermore a higher NVPQoL score at admission, 
indicating a decreased quality of life, was also associated with a higher NVPQoL one 
week after admission (difference (β) 0.70, 95%CI 0.45 to 1.1). We found no associations 
between PUQE-24 and NVPQoL scores and other outcome measures including weight loss, 
readmission and duration of hospital stay. Weight loss at admission was not associated with 
any of the outcome measures (Table 2). A sensitivity analyses with imputed data did not 
alter the results (Table S1). 
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Table 1 Characteristics and disease severity measures of all women admitted to hospital with 
hyperemesis gravidarum 

HG patients missing n (%)

n 191

Patient characteristics

Age (years) 28.7 ± 4.8 0

Pre-pregnancy BMI (kg/m2) 24.8 ± 4.8 8 (4)

Ethnic origin 43 (23)

   - Western 108 (57)

   - Non western 40 (21)

Education level 79 (36)

   - Low 3 (2)

   - Middle 69 (36)

   - High 50 (26)

Single relationship status 13 (7) 33 (17)

History of mental health disorder1 36 (19) 0

HG in a previous pregnancy 60 (45)3 60 (31)

Primigravida 58 (30) 0

Twin pregnancy 3 (2) 0

Medically assisted reproduction2 17 (9) 34 (18)

Gestational age of onset of symptoms (wk) 6 ± 2 43 (23)

Clinical features at study entry

PUQE score 10 (7 - 12) 71 (39)

NVPQoL score 172 ± 36 71 (39)

Weight change at inclusion (kg) -2.8 ± 3.9 6 (3)

5% weight loss at baseline 79 (41) 6 (3)

Measures of HG disease severity

PUQE (1 week after study entry) 8 (6 - 11) 91 (48)

PUQE ≥ 13 (1 week after study entry) 17 (9) 91 (48)

NVPQoL (1 week after study entry) 153 ± 37 98 (51)

Weight change (1 week after study entry) -0.60 ± 2.7 96 (60)

Total days of hospital admission 5 (3-7) 0

≥1 readmission 62 (33) 0

Readmission in second trimester 18 (9) 0

Values are mean ± SD or median (IQR) for continues variables and number(%) for dichotomous and categorical
variables. 1Including depression, anxiety disorder and eating disorder. 2Including intrauterine insemination, 
in vitro fertilisation, intracytoplasmic sperm injection and ovulation induction. 3Percentage of women with a 
previous pregnancy. Abbreviations: BMI: body mass index; HG: hyperemesis gravidarum; NVPQOL: Nausea and 
Vomiting in Pregnancy Quality of Life questionnaire; PUQE: 24-h Pregnancy Unique Quantification of Emesis 
and nausea score. A higher PUQE score indicates more symptoms, a higher NVPQOL score indicates a decreased 
quality of life. A PUQE-24 score ≥ 13 is often used as a cutoff fore severe NVP/HG.
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Discussion
Main findings
In this exploratory study we found that high PUQE-24 and NVPQoL scores at first hospital 
admission were likely to persist 1 week after hospital admission. We found no associations 
between PUQE-24 and NVPQoL scores and weight change 1 week after hospital admission, 
duration of hospital stay and readmission. This suggests that the PUQE-24 and NVPQoL 
questionnaires can help to predict the course of HG symptoms during at least one week 
and could be used at hospital admission to identify women who are likely to maintain more 
severe symptoms in the subsequent week. However, in the absence of any associations 
with other measures of HG disease course and severity, it is unclear whether these findings 
present robust evidence for a role of the PUQE-24 and NVPQoL questionnaires as prognostic 
tool for severity of HG in general. Furthermore, we found no association between patient 
characteristics such as age, ethnicity, SES, history of mental health disease and history of 
HG and high symptom scores 1 week after hospital admission, weight change 1 week after 
admission, duration of hospital stay and readmission. This suggests that, at first hospital 
admission, patient characteristics cannot help to predict which women are more likely to 
suffer from a more severe course of HG. 

Strength and limitations
Our study was a multicenter study, conducted in 19 hospitals across the Netherlands. An 
advantage of this approach is that it provides a geographically representative sample of 
HG patients. However, criteria for hospital admission where not predefined in the study 
protocol and were according to local protocol of the participating centre.24 This may have 
led to increased heterogeneity among study participants, making the chance of finding 
unequivocal determinants for disease severity less likely. In order to decrease heterogeneity 
as much as possible we only included women in the analyses who were enrolled during 
their first admission. An important limitation of our study is the fact that we could not use 
a predefined definition of a severe course of HG, since no consensus on this topic has been 
reached.30 We therefore used multiple measures of disease severity which have been used 
in previous studies or are associated with poor maternal or perinatal outcomes.11,13,17, 18,20,26 
Another important limitation is the large amount of missing data, although we made a 
considerable effort to complete the data collection.23 A large percentage of missing data can 
limit power and introduce bias. Since we found similar results in a sensitivity analyses with 
imputed data it is unlikely that this was the case in this study. A last possible limitation of our 
study may be the fact that we combined data of study participants of the MOTHER trial and 
its associated cohort. However, all women were eligible for the same study and we found no 
difference in outcomes between treatment and control groups including duration of hospital 
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admission, PUQE-24 and NVPQoL scores and weight change one week after admission 
and readmissions. Since we studied similar outcomes in this study as were studied in the 
MOTHER trial, it is unlikely that the combination of trial and cohort participants affected our 
results. 

Interpretation
We found that women with a higher PUQE-24 and NVPQoL score at admission also scored 
higher on these questionnaires one week after admission. To our knowledge, this is the first 
study which assessed the longitudinal association of both the PUQE-24 and the NVPQoL 
questionnaire. These findings indicate that women with more severe symptoms at admission 
continue to have more severe symptoms at least until one week after hospital admission. 
These findings therefore suggest that the PUQE-24 and NVPQoL questionnaires can help to 
predict the course of HG symptoms during at least one week. This is not only valuable in 
clinical practice, but can also be useful in the evaluation of symptoms in intervention studies. 
However, it should be noted that it is not clear whether these findings present evidence 
that these questionnaires can be used as a prognostic tool for severity of HG in general. 
We did not identify any patient characteristics available at hospital admission that were 
associated with any of the measures of disease severity later in the course of HG. Previous 
studies assessing the association between patient characteristics and HG disease course 
and severity have shown conflicting results.16-18,20 Our findings are in line with 2 studies from 
Tan et al.16,17 who found no associations between patient characteristics and the chance of 
readmission for HG, or duration of hospital admission. Our findings are inconsistent with the 
findings of Fiaschi et al.20, who found an association between ethnicity (OR 1.66, 95%CI 1.53 
to 1.81 for black ethnicity, OR 2.12, 95%CI 2.05 to 2.19 for Asian ethnicity, reference White 
ethnicity) parity (OR 0.74 95%CI 0.7 to 0.75 for parity ≥1) and history of HG in a previous 
pregnancy (OR 19.58 95%CI 18.60 to 20.61) and readmission for HG in a large population 
based cohort study with 121.885 cases of HG. Therefore it may be that they identified 
differences we would not have been able to detect. We would have been able to detect 
a significant difference of approximately 20% readmission rate between women with a 
western ethnicity and a non-western ethnicity and a significant difference of approximately 
25% readmission rate between women with and without a history of HG (only multigravida 
included in analyses). 
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Conclusion
In this exploratory study, we found that high PUQE-24 and NVPQoL scores are likely to persist 
1 week after first hospital admission for HG. No associations between the PUQE-24 and 
NVPQoL questionnaires and duration of hospital stay and readmission were established. 
Moreover, we were unable to identify any patient characteristics, available at first hospital 
admission, that were associated with a more severe course of HG. Our findings suggest that 
the PUQE-24 and NVPQoL questionnaires can identify women that maintain high symptom 
scores a week after hospital admission but that patient characteristics cannot be used as 
determinants of HG disease course and severity. 
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1.0
.99, 1.1

Prim
igravida

.33
-.53, 1.2

.96
.40, 2.3

5.5
-2.6, 14

-.33
-2.1, 1.5

.34
-1.5, 2.2

1.1
.56, 2.1

.40
.15, 1.1

M
edically assisted reproduction

4
-.14

-1.5, 1.2
.70

.17, 2.8
-3.8

-17, 8.6
-.26

-3.2, 2.7
1.4

-1.4, 4.2
.84

.28, 2.5
2,5

.71, 8.9

Gestational age of onset of 
sym

ptom
s (w

eek)
-.22

-.25, .21
1.0

.78, 1.3
.50

-1.8, 2.8
.30

-.25, .84
-.34

-.82, .15
.86

.70, 1.1
1.1

.79, 1.4

Clinical characteristics at study entry

PU
Q

E score at study entry
.20

.10, .35
1.1

1.0, 1.2
1.2

-.22, 2.6
.04

-.27, .35
.03

-.29, .35
.98

.87, 1.1
1.1

.85, 1.3

N
VPQ

oL score at study entry
.02

-.00, .04
1.0

1.0, 1.1
.49

.30, .68
.01

-.04, .06
.02

-.02, .07
1.0

.99, 1.0
.99

.98, 1.0

W
eight change at study entry (kg)

.01
-.10, .12

.99
.96, 1.1

-52
-1.5, .46

-.16
-.41, .09

.07
-.11, .29

.96
.89, 1.0

.97
.86, 1.1

≥5%
 w

eight loss at study entry
.10

-.72, .94
1.2

.52, 2.6
5.5

-2.3, 13
.79

-1.0, 2.6
-.43

-2.2, 1.3
1.3

.71, 2.5
.83

.30, 2.3
1Low

+m
iddle/high. 

2Including depression, anxiety disorder and eating disorder. 
3O

nly m
ultigravida included in analyses. 4Including intrauterine insem

ination, in vitro 
fertilisation, intracytoplasm

ic sperm
 injection and ovulation induction Abbreviations: BM

I: body m
ass index; HG: hyperem

esis gravidarum
; N

VPQ
O

L: N
ausea and Vom

iting in 
Pregnancy Q

uality of Life questionnaire; PU
Q

E: 24-h Pregnancy U
nique Q

uantification of Em
esis and nausea score. A higher PU

Q
E score indicates m

ore sym
ptom

s, a higher 
N

VPQ
O

L score indicates a decreased quality of life. A PU
Q

E-24 score ≥ 13 is often used as a cutoff fore severe N
VP/HG.
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