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Abstract
Purpose The purposes of this study were to investigate the
treatments used for nausea and vomiting of pregnancy
(NVP) according to NVP severity among Norwegian women
and to assess whether maternal characteristics and attitudes
were related to the use of pharmacological treatment of NVP.
Methods This is a cross-sectional Web-based study. Pregnant
women andmothers with children ≤1 year of age were eligible
to participate. Data were collected through an anonymous
online questionnaire accessible from November 10th, 2014
to January 31st, 2015.
Results In total, 712 women were included in the study, of
which 62 (8.7 %), 439 (61.7 %) and 210 (29.5 %) had mild,
moderate and severe NVP, respectively, according to the
Pregnancy-Unique Quantification of Emesis (PUQE) classifi-
cation. A total of 277 (38.9 %) women had used one or more
antiemetics, of which meclizine, closely followed by
metoclopramide, was the most commonly used. Different
drug utilisation patterns were found between the groups of
women with mild, moderate and severe NVP. Many with

moderate or severe symptoms did not use any pharmacologi-
cal treatment (70.2 and 32.9 %, respectively). Sick leave was
given without initiating medical treatment in 266 (62.1 %)
women. The women’s beliefs about medicines had an impor-
tant impact on their use of medicines for NVP.
Conclusions A large proportion of women suffered from
moderate to severe symptoms of NVP, many of whom did
not receive any pharmacological treatment. Many women,
who had been on sick leave due to NVP, were not prescribed
medicines.
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Introduction

Nausea in pregnancy affects approximately 70 % of all preg-
nant women to various degrees [1]. Around 50 % experience
additional vomiting [2–4]. Typically, the symptoms initiate in
the 6th pregnancy week, with a peak in intensity around week
8–13, before gradually declining during the second trimester
[2, 3, 5]. Symptoms of nausea and vomiting in pregnancy
(NVP) range from mild to severe. The most severe form of
NVP is termed hyperemesis gravidarum (HG) often necessi-
tates hospitalisation and affects 0.3–2 % of all pregnant wom-
en [6]. The prevalence of HG was reported to be 1.4 % in the
Medical Birth Registry of Norway [7].

Various guidelines to treatment of NVP exist [8–15]. All
guidelines recommend starting with dietary and lifestyle
changes: avoid triggers, fatty or spicy foods, avoid an empty
stomach, take frequent small meals, fluids between meals, and/
or keep crackers at bedside. Antihistamines, often in combina-
tion with vitamin B6 and pyridoxine, are recommended as first-
line treatment if dietary and lifestyle changes fail. Trying a
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D2-antagonist is usual ly the next s tep, before a
5HT3-antagonist is considered. Glucocorticoids are reserved
for refractory patients that do not respond to anything else
and are not recommended to use before pregnancy week 10
[9, 16].

Because NVP is referred to as mild, transient and self-
limiting in many guidelines, there may be a tendency to triv-
ialize the symptoms. National and international guidelines
stress the importance of reassuring women that nausea is a
normal part of pregnancy, stating that medical interventions
are rarely necessary [10, 12, 13]. Women report that they have
experienced not being taken seriously by health care person-
nel when presenting with NVP [17, 18], though previous stud-
ies report that NVP greatly interferes with the women’s lives,
negatively affecting their quality of life, everyday life, social
and occupational functioning, relationship with partner and
caring for children [19–22]. Women with severe symptoms
report that NVP has major impact on family planning, with
several women reporting that they do not want to be pregnant
again, and some women are even reporting terminations of
otherwise wanted pregnancies to end the severe suffering
due to NVP [21, 23, 24]. However, Canadian and American
guidelines recommend early treatment of the symptoms of
NVP to reduce patient suffering, costs related to hospitaliza-
tions, contacts with pregnancy care units and sick leave, argu-
ing that early symptoms are easier to treat [8, 11].

There are approximately 60,000 births in Norway annually.
Norwegian employees are entitled to sickness benefits equiv-
alent to full wages if occupationally disabled due to own ill-
ness [25]. The sick leave may be fulltime or graded (part time)
[25], e.g. working 50 % and being paid sickness benefits
equivalent to 50 % wages. Furthermore, the country has a
well-functioning pregnancy care program that is free of
charge. All residents in Norway have been assigned a personal
general practitioner (GP). Pregnant women have the right to
nine free consultations with either a general practitioner or a
midwife [26], of which the first consultation usually takes
place between pregnancy week 8 and 12. We think that this
system should facilitate early detection of NVP symptoms and
therefore also the management of these symptoms. However,
a recent study showed that Norwegian women with NVP used
medicines to a lesser extent (12 %) than women from other
countries such as Sweden (34 %), Iceland (28 %), France
(38 %) and Canada (42 %) [27].

Attitudes to medicines are likely to impact women’s deci-
sions whether to use any medicines or complementary and
alternative medicine (CAM) to treat NVP or not and also
affect their choice of treatment. If attitudes prevent women
from using a necessary medicine for NVP, this may influence
their physical and psychological well-being. This is especially
important for those women with more severe NVP symptoms,
who, if not treated properly, may be admitted to hospital due to
dehydration and electrolyte imbalance [28].

To the best of our knowledge, no study has investigated the
treatment of NVP according to the severity of symptoms in a
Scandinavian population.

In this study, we investigated the treatments used for NVP
according to the NVP severity defined by the 24-h Pregnancy-
Unique Quantification of Emesis scale (PUQE) among wom-
en in Norway. A secondary aim was to assess whether mater-
nal characteristics and attitudes were related to the use of
pharmacological treatment of NVP.

Material and methods

Study design and data collection

We carried out a cross-sectional Web-based study. Pregnant
women and mothers with children less than 1 year of age,
who had experienced NVP in their latest pregnancy, were eli-
gible to participate. Data were collected through an anonymous
online questionnaire administered by SurveyXact and accessi-
ble within the period of 10th of November 2014 to 31st of
January 2015. The questionnaire was accessible via banners
(invitations to participate in the study) on national websites and
social networks commonly visited and consulted by pregnant
women and/or new mothers ("al t formamma.no",
"mamma.no", "tryggmammamedisin.no" and "foreldre.no’s"
Facebook page) and on a Facebook page specifically created
for this study, enabling the link to be shared on social media. A
pilot studywas carried out (n=5), eliciting only minor changes
to the questionnaire, increasing free text entry fields and adding
free text entry fields to enable reporting more details with re-
spect to specific questions. We also had to change the stated
time needed to answer the questionnaire in the information
letter shown to the women before entering the questionnaire.

Collected data were scrutinized for the presence of poten-
tial duplicates (based on reported sociodemographic charac-
teristics) but none were identified.

Measures

The questionnaire included questions on maternal characteris-
tics, NVP and treatments used for NVP, conventional medi-
cines, CAM and hospitalisation. The women’s beliefs about
medicines and alternative treatments were also explored.

Classification of NVP, severity of symptoms

NVP was measured and classified into three groups of differ-
ent severity by using the 24-h PUQE [28]. PUQE consists of
three criteria to assess the severity of NVP, the numbers of
hours of nausea, number of episodes of retching and number
of episodes of vomiting within the last 24 h. Each criterion has
five options which are scored from 1 to 5 points. The PUQE
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score is calculated by adding the values from each category.
The total score ranges from 3 to 15 points. The severity of
nausea is classified according to the PUQE score: mild ≤6
points; moderate 7–12 points and severe ≥13 points. PUQE
has been validated to correlate with risk of hospitalisation due
to severe NVP, increased health care costs because of NVP,
reduced well-being/QOL, insufficient nutritional intake and
inability to take iron supplements [29, 30]. A Norwegian
translated version of PUQE was recently validated [30]. The
women were asked to recall the extent of their NVP for a
typical 24 h in the period with the most severe symptoms.

Treatments used for nausea

The participants were asked if they had made any changes in
lifestyle or diet to reduce the nausea, if they had used any
medicines, vitamin supplements or alternative treatments for
nausea or if they had been treated in the hospital for nausea. In
affirmative response, the participants were presented a list of
commonly used therapies against nausea (Dietary and life
style changes; antiemetics, such as Postafen® (meclizine),
Afipran® (metoclopramide), Zofran® (ondansetron),
Stemetil® (prochlorperazine), Phenergan® (promethazine)
and Largactil® (chlorpromazine); alternative treatments, such
as herbal products containing ginger, peppermint and raspber-
ry leaves or acupuncture and acupressure (SeaBand®), home-
opathy; vitamins, such as vitamin B6, B1, B12, folic acid and
multivitamins; treated at the hospital). If the participants had
used a product not part of the pre-specified list, the therapy
could be reported in free-text entry fields. Duration of therapy,
dosage and who initiated the treatment could also be reported.

Attitudes towards medicines and alternative treatments

Six pregnancy-specific statements were presented to the wom-
en (S1–S6), of which three were general: (S1) BI have a higher
threshold for using medicines when I am pregnant than when
I’m not pregnant^; (S2) BIt is better for the foetus that I use
medicines and get well than to have an untreated illness during
pregnancy^; and (S3) BPregnant women should preferably use
herbal remedies than conventional medicines^. These state-
ments originate from the previous research [31, 32]. In addi-
tion, the women were presented the following three NVP-
specific statements: (S4) BEven though I had NVP I chose to
refrain from using medicines for nausea just to be safe^; (S5)
BI was anxious for how the medicines affected the foetus^ and
(S6) BI used less medicine than needed for nausea due to being
pregnant^.

The study participants could tick Bstrongly agree^,
Bagree^, Buncertain^, Bdisagree^ or Bstrongly disagree^ for
each of the pregnancy-specific statements. In the analyses,
these variables were trichotomized: Bdisagree^ or Bstrongly
disagree^= Bdisagree^, Buncertain^= Buncertain^, Bagree^ or

Bstrongly agree^= Bagree^. In addition, the women could an-
swer Bdoesn’t apply to me^.

Maternal characteristics

The following variables were explored in relation to the use of
conventional medicines: severity of NVP; parity; maternal
age; body mass index (BMI); smoking during pregnancy;
use of folic acid; marital status; education and working status.
Sociodemographic variables are categorized as presented in
Table 1. The severity of nausea was also explored in relation
to the use of CAM and hospitalisation due to NVP.

Statistical analyses

Univariate and multivariable logistic regression analyses were
performed to explore the potential significant associations be-
tween the maternal characteristics listed in Table 1 and the use
of conventional medicines for NVP. Odds ratios (ORs) are
presented with 95 % confidence intervals (CIs). All variables
in Table 1 were included in the multivariable models.

Descriptive statistics were used to calculate the prevalence
of conventional and herbal medicines use for NVP during
pregnancy and presented as percentages.

Univariate and multivariable logistic regression analyses
were also used to explore the relationship between the use of
conventional medicines and general attitudes. First, univariate
analyses were performed. Then full multivariable models
were built including all variables presented in Table 1. Re-
duced models were fit by excluding non-significant variables
(significance level, p<0.05), unless the removal of the vari-
able caused a >10 % change in the effect estimates.

Chi-square tests (χ2) were performed to investigate the
relationship between the severity of nausea and beliefs. Sig-
nificance level was set to p<0.05.

All statistical analyses were performed using Statistical
Package for the Social Sciences (SPSS) version 20.0 (IBM
SPSS Statistics 20) for Windows (SPSS, Chicago, IL, USA).

Ethics

Before entering the online questionnaire, the respondents had
to read the description of the study. This included the study
objectives, the participants’ right to withdraw at any time and
contact information to members of the research group. In ad-
dition, the women had to answer the following question: BAre
you willing to participate in the study?^ If the woman ticked
Byes^ as the answer, this was considered an informed consent.
Informed consent was obtained from all individual partici-
pants included in the study. The study was approved by the
Regional Ethics Committee, Region West in Norway. The
Norwegian Social Science Data Services were also consulted.
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Table 1 Characteristics of the study population according to the use of conventional medicines for NVP

Total Use of NVP medicines Use of NVP medicines vs. no use
N= 712 N= 277 Adjusted ORa

n (%) n (%) (95 % CI)

Severity of nausea, PUQEd

Mild 62 (8.7) 5 (8.1) 0.2 (0.1–0.5)

Moderate 439 (61.7) 131 (29.8) 1

Severe 210 (29.5) 141 (67.1) 5.1 (3.5–7.4)

Parity

0 previous live births 382 (53.7) 137 (49.8) 1

≥1 previous live births 327 (45.9) 138 (50.2) 1.3 (0.9–1.9)

Age, years

Under 25 145 (20.4) 64 (23.1) 1.3 (0.8–2.2)

25–29 273 (38.3) 99 (35.7) 1

30–39 281 (39.5) 109 (39.4) 1.3 (0.9–2.0)

Over 40 13 (1.8) 5 (1.8) 1.1 (0.3–4.0)

Body mass index (BMI)c

Underweight 33 (4.6) 16 (5.8) 1.8 (0.8–4.0)

Normal weight 421 (59.1) 158 (57.0) 1

Overweight 139 (19.5) 54 (19.5) 1.1 (0.7–1.7)

Obese 118 (16.6) 49 (17.7) 1.0 (0.6–1.6)

Smoking

No 684 (96.1) 262 (94.6) 1

Yes 27 (3.8) 15 (5.4) 2.0 (0.8–4.9)

Use of folic acid

Before the pregnancy 141 (19.8) 45 (16.2) 0.9 (0.6–1.5)

During pregnancy 342 (48.0) 139 (50.2) 1

Before and during pregnancy 191 (26.8) 73 (26.4) 1.1 (0.7–1.6)

No 37 (5.2) 19 (6.9) 1.4 (0.6–3.1)

Marital status

Married/cohabitating 661 (92.8) 253 (91.3) 1

Not married/cohabiting 51 (7.2) 24 (8.7) 1.7 (0.9–3.5)

Educationb

Primary 29 (4.1) 10 (3.6) 0.6 (0.2–1.5)

Secondary 191 (26.8) 87 (31.4) 1.1 (0.7–1.7)

Bachelor degree 292 (41.0) 117 (42.2) 1

Master degree 170 (23.9) 49 (17.7) 0.6 (0.4–1.0)

Other 30 (4.2) 14 (5.1) 1.3 (0.6–2.9)

Work situation

Student 57 (8.0) 28 (10.1) 1.5 (0.8–2.9)

Employed 570 (80.1) 220 (79.4) 1

Unemployed 53 (7.4) 17 (6.1) 0.5 (0.2–1.0)

Other 32 (4.5) 12 (4.3) 1.0 (0.4–2.3)

Numbers do not always add up due to missing numbers. Italic effect estimates indicate significant findings.

Abbreviations: NVP nausea and vomiting of pregnancy OR odds ratio, CI confidence interval, PUQE Pregnancy-Unique Quantification of Emesis
a Adjusted for all other variables in the table
b Primary, ≤10 years of education (the Norwegian compulsory primary + secondary school) and secondary, 10–12 years (high school/upper secondary or
vocational school)
c Body mass index (BMI) is the weight in kilograms divided by the square of the height in metres: underweight, <18.5 kg/m2 ; normal weight, 18.5–
24.9 kg/m2 ; overweight, 25.0–29.9 kg/m2 and obese ≥30 kg/m2

dAs classified by PUQE: mild ≤6 points; moderate 7–12 points and severe ≥13

596 Eur J Clin Pharmacol (2016) 72:593–604



Results

In total, 712 women completed the questionnaire and were
included in the study. There were 447 (62.8 %) women who
were pregnant at participation and 265 (37.2 %) who had
given birth within the previous year. Of the women who were
pregnant, 155 (21.8 %), 196 (27.5 %) and 96 (13.5 %) women
were in first, second and third trimester, respectively. The
study participants were comparable to the general Norwegian
birthing population with respect to the geographic living area,
age, marital status, folic acid use and smoking status (Appen-
dix 1) [33, 34]. However, a larger percentage of women in-
cluded in the study had higher education than in the general
birthing population. Among the study participants, 41.0 and
23.9 % had a bachelor or master degree, respectively, while
the numbers for women aged 20–49 years in the general pop-
ulation were 35.2 and 11.8 %, respectively [34].

While the onset of symptoms for most women (65.7 %)
was during pregnancy week 5–7, the time when symptoms
resolved was more varied (Appendixes 2 and 3). Among the
425 womenwho reported that their symptoms had resolved by
the time of participation in the study, 192 (45.2 %) reported
that the symptoms resolved by pregnancy week 16. Mean-
while, 147 (34.6 %) women were still experiencing symptoms
around pregnancy week 20. Median duration of NVP was
12 weeks (range 2–40) (Appendix 4).

According to the PUQE classification, 62 (8.7 %) of the
women had mild NVP, while 439 (61.7 %) and 210 (29.5 %)
suffered from moderate and severe NVP, respectively. A total
of 193 (27.1 %) women reported with a diagnosis of HG, 117
(16.4 %) reported electrolyte disturbances and 108 (15.2 %)
had been treated for NVP in hospital.

The women had used a variety of different treatments for
NVP (Table 2). The vast majority, 658 women (92.4 %), had
tried dietary and lifestyle changes. CAM was used by 384
(53.9 %) women, of which 188 women had used both con-
ventional medicines and CAM. Ginger and acupressure were
the most commonly used CAM; however, quite many had also
used acupuncture. Among the 384 women using CAM, 165
(43.0 %) had used one type of CAM, the majority being gin-
ger or acupressure, and 139 (36.2 %) had used two types of
CAM, most frequently a combination of ginger and acupres-
sure (82 women, 59.0 %). Maximum number of types of
CAM used was seven.

A total of 277 (38.9 %) women had used one or more med-
icines for NVP. The most commonly used medicine for NVP
was meclizine, closely followed by metoclopramide.
Ondansetron, promethazine, prochlorperazine and chlorproma-
zine were all used by less than 10% of the participants. Though
most of the women had used only one medicine (168/277) or
two medicines (60/277), maximum number of medicines used
was six. Among the 168 (23.6 %) women who had only used
one medicine, 90 (53.6 %) had used an antihistamine

(meclizine, 78 (46.4 %) and promethazine, 12 (7.1 %)) and
59 (35.1 %) had used metoclopramide. Among the women
who had used two medicines, the most common combination
was meclizine and metoclopramide (32 women, 53.3 %).

The vast majority of the women who had used meclizine or
metoclopramide had used it for 1 month or less (Table 3). This
also applied for the other treatments, including the CAMs.
However, ondansetron was used for 4 months or longer by
26 % of the users. Of note, 83 (56 %) of the women that had
used metoclopramide used it for 1 week or more. Among the
women pregnant at the time of participation, 67 women
(15.0 %) had used metoclopramide, of which 38 (56.7 %)
women had used it for 1 week or more.

While the treatment withmeclizine andmetoclopramide was
most often initiated by a general practitioner, treatment with
ondansetron and promethazine was most commonly initiated
by a hospital doctor or a gynaecologist (Table 3). Sub-analyses
revealed that women who were hospitalised for NVP were 27
times more likely to have used ondansetron compared to non-
hospitalised women (crude OR=26.8, 95 % CI=13.4–53.6).
Women with severe NVP were eight times more likely to use
ondansetron than women with mild or moderate NVP (crude
OR=8.0, CI=4.2–15.5). CAM treatments were most com-
monly initiated on women’s own initiative.

Different drug utilisation patterns were found between the
groups of women with mild, moderate and severe NVP, show-
ing a gradient towards higher use of all medicines with in-
creasing severity of NVP (Table 2). Medicines were used by
8.1, 29.8 and 67.1 % of women with mild, moderate and
severe NVP, respectively. The number of medicines used also
increased according to the severity of symptoms. While no
women with mild NVP used more than one medicine, 39
(8.9 %) and 70 (33.3 %) women with moderate and severe
NVP, respectively, had used two or more medicines. The se-
verity of NVP was associated with the use of CAM (adjusted
OR (95 % CI) for mild and severe NVP was 0.5 (0.3–0.9) and
2.6 (1.2–3.7), respectively, with moderate NVP as the refer-
ence group) and with admission to hospital due to NVP (ad-
justed OR (95 % CI) for mild and severe NVP was 0.2 (0.03–
1.7) and 8.4 (5.1–13.8), with moderate NVP as the reference
group) when adjusting for all other variables in Table 1. Ad-
justed analyses revealed that education, occupation and sever-
ity of NVP were factors predicting the use of medicines for
nausea (Table 1).

In total, 108 (15.2 %) of the women had been treated in
hospital due to NVP. Most of these women (76 women) had
severe NVP as classified by PUQE and constitute 36.2 % of
the women with severe symptoms. However, 31 (7.1%) of the
women classified by PUQE as having moderate NVP and one
woman classified as havingmild NVP had also been treated in
hospital. Among the women with moderate NVP who were
treated in hospital, 24 (77.4 %) had a PUQE score between 10
and 12.
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Among the 712 women, 428 (60.1 %) women had been on
sick leave due to NVP, of which 249 (58.2%) had been on full-
time sick leave, 64 (15.0 %) on part-time sick leave and 115
(26.9 %) on a combination of full- and part-time sick leave. In
49.3 % of the cases, the physician recommended sick leave,
and in 45.8 %, the woman herself initiated leave. Sick leave
was given without starting medical treatment in 266 (62.1 %)
women, and only 37 (8.6 %) women started medical treatment
before they went on sick leave. Among the women that had
been on sick leave, 202 (47.2 %) did not use any medicines for
NVP. Compared to women with mild symptoms, women with
moderate and severe symptoms were significantly more likely
to have been on sick leave (crude ORs, (95 % CI); moderate
NVP, 8.9 (4.2–18.3) and severe NVP, 54.9 (23.3–129.8)).

Women’s attitudes towards the three general pregnancy-
specific statements were analysed for associations with the
use of medicines (Table 4). Women who agreed with or were
uncertain about the statement S2 (BIt is better for the foetus

that I use medicines and get well than to have an untreated
illness during pregnancy^) were more likely to have used
medicines compared to women who disagreed. The majority
of the women (79.4 %) reported that they had a higher thresh-
old for using medicines while being pregnant (S1), and only
29.6 % believed that the foetus would benefit from the mother
taking a medicine to get well (S2).

The severity of symptoms was associated with some of the
statements. There was a decreasing degree of agreement with
statement S1 across severity of NVP: 93.1, 78.8 and 76.5%who
agreed with statement S1 had mild, moderate and severe NVP,
respectively (χ2, p<0.05). The same pattern was observed for
statement S4 (BEven though I had NVP I chose to refrain from
using medicines for nausea just to be safe^): 71.4, 60.4 and
32.8 % of the women who agreed with the statement had mild,
moderate and severe NVP, respectively, (χ2, p<0.05).

Among women who had used conventional medicines
(n=277), a substantial proportion of the women reported that

Table 2 Use of various
treatments according to the
severity of NVP

Severity of nausea, PUQEa

Total Mild Moderate Severe
N= 712 N= 62 N= 439 N= 210
n (%) n (%) n (%) n (%)

ANY TREATMENTb 475 (66.7) 32 (51.6) 342 (77.9) 191 (90.9)

Conventional medicines 277 (38.9) 5 (8.1) 131 (29.8) 141 (67.1)

Meclizine 168 (23.6) 4 (6.5) 75 (17.1) 89 (42.4)

Metoclopramide 148 (20.8) 0 (0.0) 65 (14.8) 83 (39.5)

Ondansetron 50 (7.0) 0 (0.0) 13 (3.0) 37 (17.6)

Promethazine 47 (6.6) 0 (0.0) 16 (3.6) 31 (14.8)

Prochlorperazine 29 (4.1) 0 (0.0) 7 (1.6) 22 (10.5)

Chlorpromazine 22 (3.1) 0 (0.0) 4 (0.9) 18 (8.6)

Vitamins 373 (52.4) 13 (21.0) 229 (52.2) 131 (62.4)

Folic acid 328 (46.1) 12 (19.4) 198 (45.1) 118 (56.2)

Multivitamins 184 (25.8) 6 (9.7) 112 (25.5) 66 (31.4)

Vitamin B12 71 (10.0) 3 (4.8) 44 (10.0) 24 (11.4)

Vitamin B6 69 (9.7) 4 (6.5) 41 (9.3) 24 (11.4)

Vitamin B1 38 (5.3) 2 (3.2) 19 (4.3) 17 (8.1)

CAM 384 (53.9) 20 (32.3) 219 (49.9) 145 (69.0)

Ginger 264 (37.1) 12 (19.4) 155 (35.3) 97 (46.2)

Acupressure (SeaBand) 245 (34.3) 5 (8.1) 136 (31.0) 104 (49.5)

Acupuncture 102 (14.3) 1 (1.6) 50 (11.4) 51 (24.3)

Peppermint 42 (5.9) 3 (4.8) 23 (5.2) 16 (7.6)

Raspberry leaves 21 (2.9) 0 (0.0) 12 (2.7) 9 (4.2)

Homeopathy 15 (2.1) 0 (0.0) 5 (1.1) 10 (4.8)

Treated in hospital due to NVP 108 (15.2) 1 (1.6) 31 (7.1) 76 (36.2)

Abbreviations: PUQE Pregnancy-Unique Quantification of Emesis, CAM complementary and alternative medicine
a As classified by PUQE: mild ≤6 points; moderate 7–12 points and severe ≥13
Treatments used by less than 2 % in the total population are not shown
b Including conventional medicines, vitamins, and CAM used for NVP and treatments at the hospital for NVP
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they were anxious for how the medicines affected the foetus
(S5) (n=216, 78.0 %), and that they used less medicine than
needed for nausea due to being pregnant (S6) (n = 165,
59.6 %). Also, among women with severe NVP who had used
conventional medicines (n=137), 84 (61.3 %) women agreed
that they used less medicines than needed due to being preg-
nant (S6).

Discussion

To our knowledge, this is the first study to investigate the
treatment of NVP based on the degree of NVP according to
severity and attitudes in a Scandinavian country. Several find-
ings have shown clinical importance. We found a large pro-
portion of women who continue to experience moderate and

Table 3 An overview of the duration of treatment of conventional medicines and CAM and who initiated the treatment

Treatment Total
N = 712
n (%)

Duration of treatmentb Who initiated treatment

≤1 month 5 weeks to
3 months

≥4 months General
practitioner

Hospital doctor/
gynaecologist

Midwife Own
initiative

Other

Conventional medicines

Meclizine 168 (23.6) 114 (67.9) 36 (21.4) 10 (6.0) 100 (59.5) 38 (22.6) 1 (0.6) 22 (13.1) 9 (5.4)

Metoclopramide 148 (20.8) 101 (68.2) 21 (14.2) 17 (11.5) 95 (64.2) 38 (25.7) 2 (1.4) 8 (5.4) 6 (4.1)

Ondansetron 50 (7.0) 24 (48.0) 10 (20.0) 13 (26.0) 14 (28.0) 32 (64.0) 1 (2.0) 1 (2.0) 2 (4.0)

Promethazine 47 (6.6) 26 (55.3) 8 (17.0) 9 (19.1) 21 (44.7) 23 (48.9) – 1 (2.1) 2 (4.3)

CAM

Ginger 264 (37.1) 181 (68.6) 42 (15.9) 17 (6.4) 12 (4.5) 3 (1.1) 9 (3.4) 212 (80.3) 28 (10.6)

Acupressurea 245 (34.3) 130 (53.1) 72 (29.3) 24 (9.8) 7 (2.9) 2 (0.8) 6 (2.4) 198 (80.8) 32 (13.1)

Acupuncture 102 (14.3) 72 (70.6) 16 (15.7) 7 (6.9) 5 (4.9) 2 (2.0) 15 (14.7) 62 (60.8) 18 (17.6)

Peppermint 42 (5.9) 24 (57.1) 8 (19.0) 4 (9.5) 2 (4.8) – 3 (7.1) 28 (66.7) 9 (21.4)

Treatments used by less than 5 % are not shown

Abbreviations: CAM complementary and alternative medicine
a SeaBand
bNumbers do not always add up due to missing numbers

Table 4 Beliefs according to
treatment with conventional
medicines

Statements Total
N1

n (%)

Conventional medicines
N2

n (%)

Use of conventional medicines vs.
no use Adjusted ORs (95 % CI)

S1. I have a higher threshold for using medicines when I am pregnant than when I’m not pregnant (N1 = 688,
N2 = 268)

a

Disagree 108 (15.7) 44 (16.4) 1

Agree 546 (79.4) 204 (76.1) 1.0 (0.6–1.6)b

Uncertain 34 (4.9) 20 (7.5) 1.6 (0.7–3.7)b

S2. It is better for the fetus that I use medicines and get well than to have an untreated illness during pregnancy
(N1 = 697, N2 = 276)

a

Disagree 180 (25.8) 49 (17.8) 1

Agree 206 (29.6) 110 (39.9) 3.3 (2.1–5.3)b

Uncertain 311 (44.6) 117 (42.4) 1.6 (1.0–2.5)b

S3. Pregnant women should preferably use herbal remedies than conventional medicines (N1 = 680, N2 = 265)
a

Disagree 359 (52.7) 143 (54.0) 1

Agree 67 (9.9) 25 (9.4) 0.9 (0.5–1.7)c

Uncertain 254 (37.4) 97 (36.6) 0.8 (0.6–1.2)c

Abbreviations: OR odds ratio, CI confidence interval
a Values do not add up to total (n = 712) due to the exclusion of women answering BDoes not apply to me^
b Adjusted for education and severity of NVP
cAdjusted for age, education and severity of NVP

Italic effect estimates indicate significant findings
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severe symptoms without pharmacological treatment, and
many women had been on sick leave due to NVP without
concomitant use of medicines. Moreover, our findings indi-
cate that treatment guidelines are not consistently followed.

As expected, meclizine was the most commonly used med-
icine for NVP. Antihistamines are considered first-line treat-
ment in Norway, in concordance with major international
guidelines [8–15]. This is supported by reassuring results from
a meta-analysis including close to 140,000 women finding
that the use of antihistamines did not increase the risk of con-
genital malformations [35]. Only about half of the women in
our study who had used only one medicine had used an anti-
histamine, whichmay indicate that treatment guidelines which
generally recommend antihistamines as first choice are not
followed for the other half. The choice of treatment is based
on the individual risk-benefit assessment together with the
clinical judgement which may explain this finding.
Metoclopramide was the second most commonly used medi-
cine for NVP, with surprisingly almost as many users as mec-
lizine. This could be due to the majority of the responders
having moderate to severe symptoms. Major guidelines for
the treatment of NVP recommend the use of a dopamine an-
tagonist, if symptoms are not sufficiently managed by antihis-
tamines [8, 9, 11, 14, 15]. Results from large observational
studies including more than 3000 and 28,000 women found
no increased risk of congenital birth defects among women
who had used metoclopramide [36, 37] and support the use.
However, in June 2013, the European Medicines Agency
(EMA) recommended that metoclopramide should be used
for a maximum of five days, with the maximum dose of
10 mg up to three times daily, due to efforts to reduce the risk
of neurological side effects [38]. Among women being preg-
nant at the time of participation, we found that 57 %, who had
used metoclopramide, used it for more than 1 week. Women
being pregnant at the time of participation, who used
metoclopramide, must have used it after the EMA warning
was issued. Our finding may indicate that the EMAwarning
is not generally known or accepted among GPs in Norway or
that individual risk-benefit assessments have been performed
and found to justify use. Of note, extrapyramidal side effects
are also listed as adverse effects of prochlorperazine and chlor-
promazine [39, 40], so the use of metoclopramide may be due
to the lack of other perceived safe alternatives. Additionally, it
should be noted that the U.S. Food and Drug Administration
(FDA) recommends restricting use of metoclopramide to a
maximum of 12 weeks [41].

Treatment with either meclizine or metoclopramide was
most often initiated by a general practitioner, while
ondansetron most often was initiated by a gynaecologist or a
hospital physician. Ondansetron is listed as third-line therapy
in several guidelines and is recommended for patients with
more severe symptoms [9, 14, 15]. Women with severe symp-
toms are more likely to be referred to hospital, which may

explain this finding. Indeed, women who had severe NVP as
well as women who were hospitalised were significantly more
likely to have used ondansetron. There have been discussions
about the safety of ondansetron, especially when used during
the first trimester [42–46]. The data from these studies do not
suggest that ondansetron use is associated with a high risk of
birth defects, but a slightly increased risk of cardiovascular
malformations may exist [9]. Cases that are treated in hospital,
however, are probably most often of such a severe nature that
use of ondansetron is justified.

More women used CAM than conventional medicines (54
vs. 39 %). This is in accordance with recommendations in
guidelines of managing the symptoms with conservative ap-
proaches (such as dietary and lifestyle changes, ginger, acu-
pressure and/or acupuncture) firstly before considering any
pharmacological treatment. The high prevalence of CAM
use is in accordance with that reported by Hollyer et al. of
61.2 % [47]. Many women who used CAM also used conven-
tional medicines. Consequently, the use of CAM did not seem
to exclude the use of conventional medicines. The most com-
monly used CAM in this study was ginger. Ginger has been
reported to be commonly used for NVP [47–50] and has been
shown to be more effective than placebo and equally effective
as vitamin B6 and dimenhydrinate for NVP [51]. No in-
creased risk of malformations, stillbirth/perinatal death, low
birth weight, preterm birth or low Apgar score were found in a
cohort study with 1020 ginger-exposed pregnancies (466 in
the first trimester) [52]. Acupressure was the second most
commonly used CAM, close to ginger, followed by acupunc-
ture. Ginger, acupressure and/or acupuncture are mentioned in
national and major guidelines for the treatment of NVP [9, 10,
12]. Vitamin B6 is also recommended in guidelines, but was
used by relatively few women in this study.

The majority of women using any of the CAM listed in
Table 3 initiated the treatment themselves, not on recommen-
dations of a health care provider. Of note, the treatment most
often initiated by midwives was acupuncture. These results
are in accordance with previous findings [48, 49, 53].

The severity of nausea was strongly associated with the use
of all types of treatments, which are in line with previous
findings [21, 47, 54], and may reflect the distress caused by
more severe symptoms. Severe NVP symptoms have been
associated with severe morbidity and shown to have major
impact on the women’s lives [6, 19–24], implying that the
reduction of the intensity of severe symptoms should be of
high priority.

Compared to women with a bachelor degree, fewer women
with a master degree used medicines for NVP. Education and
working status have previously been identified as factors as-
sociated with the use of medicines among women with NVP
[27, 55, 56]; however, our findings are somewhat contrasting
the previous findings, indicating that no firm conclusion may
be drawn.
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Among women who had been on sick leave due to NVP,
62 % of the women were given sick leave without concomi-
tant medical treatment and 47 % did not use any medicine for
NVP at any time during the pregnancy. A need for sick leave
due to NVP indicates symptoms of such severity that they
interfere with daily life functioning and consequently indicate
a need for medical treatment [8, 11, 57, 58]. Although it is not
likely that medical treatment would enable all women to work
full time, medical treatment may alleviate the symptoms to
such a degree that would enable some of the women to work
at least part time. NVP has been found to be the third most
common reason for sick leave in Norway during pregnancy
[59] and has high socioeconomic consequences. Furthermore,
one third of the women with severe NVP (PUQE score≥13)
did not use any medicines for NVP. Women with more severe
symptoms are at risk for hospitalisation due to dehydration
and electrolyte disturbances [28].

The majority of the women reported the onset of symptoms
in or before pregnancy week 10. The onset after this week is
seldom seen in nausea and vomiting of pregnancy and may be
due to other causes [57]. Consequently, we believe that the 17
women who reported the onset after this week may suffer
from a differential diagnosis rather than NVP.

The findings in this Norwegian study revealed that
women’s beliefs about medicines had an important impact
on their use for NVP. These findings are in accordance to
the previous findings by Nordeng et al. [31], indicating that
women with NVP largely share the attitudes of pregnant
women in general. Interestingly, in our study, the severity of
symptoms was associated with women’s attitudes. Though, a
large proportion of the women with severe symptoms agreed
to having a higher threshold for the use of medicines while
pregnant (77 %), we found a decreasing degree of agreement
with increasing degree of severity of NVP. Likewise, fewer
women with severe NVP agreed with statement S4 BI refrain
from using medicines despite having NVP, just in case^, the
more severe the symptoms were. This may illustrate that the
women become more open to treatment the larger the burden
of the illness, which is reasonable. Still, even women with
severe symptoms generally showed a restrictive attitude to-
wards medicines. The fact that 61% of the women with severe
symptoms who had used medicines for NVP agreed that they
used less medicines than needed is disturbing, especially be-
cause there are well defined treatment guidelines describing
possible treatment options [9, 14, 15]. Together with the find-
ing that 78% of the womenwho usedmedicines were anxious
of how the medicines affected their foetus, this illustrates a
need for comprehensive and reassuring information about
treatment options to subdue the women’s anxiety and insecu-
rity which are likely to negatively impact their adherence [60].
Counselling and proper risk communication may temper
women’s negative beliefs about medicines and increase adher-
ence during pregnancy [61, 62].

Strengths and limitations

Our study has several limitations that need to be taken into
consideration when interpreting our results. First, women suf-
fering from severe symptoms may be more motivated to par-
ticipate in the study and could thereby explain the high prev-
alence of women with severe symptoms in our study popula-
tion. On the other hand, the most severely affected women
will be too sick to participate. Moreover, maternal reporting
of information was retrospective for women not being at the
peak of their NVP symptoms, introducing a risk for
overestimating the severity of NVP symptoms. Koren et al.
have previously demonstrated that women have a tendency to
overestimate the symptoms when reporting retrospectively
[63]. We tried to reduce this risk by excluding all women with
a youngest child older than 1 year of age, however, we cannot
rule out this risk completely. Another study that used the three
PUQE questions to assess NVP retrospectively did not find
evidence of differential recall when stratified on gestational
age [64]. Of note, the classification of severity of NVP was
based on the PUQE score. It is important to remember that not
all aspects that contribute to the overall experience of the
severity of NVP are measured by PUQE; hence, different
women with moderate NVP as classified by PUQEmay differ
in the experience of the impact of their symptoms.

Second, a conventional response rate could not be calcu-
lated and a selection bias of the target population cannot be
ruled out due to the use of a Web-based questionnaire. How-
ever, this approach enabled us to reach a high number of
women from all over Norway, resulting in a sample with a
geographic spread strikingly similar with that of the general
birthing population (Appendix 1) [33, 34]. Moreover, as some
antihistamines are available as over-the-counter (OTC)
medicine, and the severity of NVP is not recorded in the
prescription database unless diagnosed as HG, determining
the prevalence rate of treatment according to severity is
problematic, excluding a registry-based approach. The Inter-
net is increasingly used for research purposes [65], and recruit-
ment via the Internet has shown reasonable validity in
epidemiological studies [66, 67]. The information reported
in Web-based questionnaires has been found to be of equal
quality, equivalent to and as reliable as the information
provided on paper in studies from different research fields
[68–70]. Moreover, as the Internet penetration rate is very
high in Norway (97 % of the women aged 16–44 years use
Internet on daily basis) [71], this methodology may be
especially appropriate for women in reproductive age.
Furthermore, the women who participated in the study were
reasonably comparable to the general birthing population of
Norway. Of note, women in this study generally had a higher
level of education compared to the general birthing
population. The results should be interpreted with these
limitations in mind.
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Studies to determine the benefit of early treatment of NVP
are warranted. Furthermore, future work is needed to deter-
mine the safety of commonly used medications for NVP such
as metoclopramide (risk of neurological side effects) and
ondansetron (cardiovascular complications). Studies address-
ing the attitudes among health care personnel involved in
treatment of NVP and patients’ adherence to NVP treatment
are warranted.

Conclusion

A large proportion of women suffered from moderate to se-
vere symptoms of NVP, many of whom did not receive any
pharmacological treatment. Though antihistamines were the
most commonly used medicines for NVP, closely followed
by metoclopramide, our findings indicate that treatment
guidelines are not consistently followed. Many women, who
had been on sick leave due to NVP, were not prescribed med-
icines beforehand or at the same time as the sick leave certif-
icate was issued. Future studies should investigate whether
earlier identification and treatment of NVP can reduce sick
leave and hospitalisation due to this condition in pregnancy.
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