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Abstract 

Background A recent study focusing on dietary predictors of nausea and vomiting in pregnancy (NVP) found that 
women with higher levels of partner support, and those who had used oral contraception (OC) when they met the 
father, both tended to report less severe NVP compared with previous non-users or those with less supportive part-
ners. We provide a further test of these factors, using a large sample of women from four countries who retrospec-
tively scored their NVP experience during their first pregnancy.

Methods We recruited women who had at least one child to participate in a retrospective online survey. In total 
2321 women completed our questionnaire including items on demographics, hormonal contraception, NVP, and 
partner support. We used general linear models and path analysis to analyse our data.

Results Women who had used OC when they met the father of their first child tended to report lower levels of NVP, 
but the effect size was small and did not survive adding the participant’s country to the model. There was no relation-
ship between NVP and partner support in couples who were still together, but there was a significant effect among 
those couples that had since separated: women whose ex-partner had been relatively supportive reported less severe 
NVP. Additional analyses showed that women who were older during their first pregnancy reported less severe NVP, 
and there were also robust differences between countries.

Conclusions These results provide further evidence for multiple influences on women’s experience of NVP symp-
toms, including levels of perceived partner support.

Keywords Pregnancy sickness, Morning sickness, Oral contraceptive, Partner support, NVP

Introduction
Nausea and vomiting in pregnancy (NVP) affects women 
all around the world [1–3]. According to a recent meta-
analysis, almost 70% of women experience NVP to at 
least some extent [4]. Although most common during the 
first trimester, symptoms very often persist throughout 
pregnancy [5]. Despite its prevalence, causes and mecha-
nisms of NVP remain poorly understood. Some consider 
it to be a simple by-product of intense hormonal changes 
in pregnancy [6], including progesterone and estradiol 
but especially human chorionic gonadotropin (hCG) [2], 
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which is produced by the trophoblast and subsequently 
by the placenta, with levels rising rapidly through the 
first trimester. However, in view of associations with ben-
eficial effects, including higher birth weight and a lower 
probability of miscarriages, birth defects, pre-term deliv-
eries and perinatal deaths [7], other authors suggest it has 
an adaptive function, such as causing compensatory pla-
cental growth or by reducing ingestion of harmful foods 
[8–11].

Recently, it was reported that women who used oral 
contraceptives (OC) when they met their partner expe-
rience lower NVP than non-users [12]. Fiurašková et al. 
[12] hypothesised that this could be due to within-cou-
ple genetic similarity, because OC-users may select rela-
tively HLA-similar partners [13–15]. Conception with 
HLA-similar men could influence a cascade of responses, 
including reduced maternal immune response to the foe-
tus [16, 17], less extensive uterine vasculature remodel-
ling during placentation, reduced placental growth [18] 
and hence placental hCG production [19], and finally 
lower NVP [2, 20]. Alternatively, the effect of previous 
OC use on NVP might be mediated via partner support, 
based on previous evidence that women who met their 
partner while using OC were more generally satisfied 
with their relationship [21, 22]. Such support is impor-
tant when dealing with distressful health issues [23], and 
good communication and perceived partner support are 
both connected with lower NVP [12, 24].

It should be noted that although Fiurašková et  al. 
[12], reported that women’s OC use when meeting their 
partner (and father of their child) was associated with 
reduced NVP severity, this relationship was found during 
exploratory analysis as part of a larger study on dietary 
predictors of NVP [12]. Consequently, its robustness 
needs to be established by further confirmatory studies. 
The main aim of this study was therefore to test whether 
women using OC during partner choice do go on to 
experience lower levels of NVP. Additionally, we explored 
the possible role of partner support in NVP symptom 
severity. Based on the findings of previous studies, we 
expected that enhanced partner support would be con-
nected with a lower level of NVP. To test these predic-
tions, we used a large sample of women from whom we 
could collect the necessary data. These women were from 
the Czech Republic, Slovakia, UK, USA and Canada, and 
were part of a broader study primarily focusing on pat-
terns of OC use and relationship satisfaction [21].

Methods
Participants
We used an open survey, available to each visitor to our 
survey site. To this site, we recruited women who had at 
least one child and we asked them a series of questions 

about their first pregnancy and the biological father of 
their first child. We used a variety of recruitment meth-
ods to maximise the sample size, including personal 
contacts and advertisements on pregnancy and parent-
hood discussion websites, for which there was no finan-
cial reward for taking part. In addition, to further boost 
sample size, we recruited a proportion of the participants 
through a research panel administered by Qualt rics. com. 
These panel participants received a small amount ($7) as 
compensation for their time. The Qualtrics system pre-
vented participants from potentially attempting to create 
duplicate entries for financial reward so that there were 
no duplicate responses from the same IP address. The 
questionnaires were completed online via the Qualtrics 
platform and were in the Czech language for Czech and 
Slovakian participants, and in English for participants 
from the UK, USA and Canada. The survey was con-
structed in English, translated into Czech by a bilingual 
speaker, and then translated back into English by a dif-
ferent bilingual speaker. Based on this back-translation 
validation step, a small number of unclear items were 
identified and fixed before the surveys were launched. 
Before recruitment began, we pre-tested the surveys 
in both English and Czech with a small sample (n = 5 
women in each language) to ensure that questions were 
understandable and to estimate the time taken to com-
plete the survey.

Consistent with our ethical permission from the Uni-
versity of Liverpool Psychology Ethics Committee, par-
ticipants provided informed consent by a mouse-click 
on the “I consent to take part” button at the end of the 
information sheet which formed the landing page of the 
survey. The information sheet explained that participa-
tion was anonymous and that there was no way to trace 
any information back to individual participants. All data 
were stored and coded according to the unique personal 
identifier automatically generated by the survey software.

In total, 3678 women participated in the study. Of 
these, 874 did not answer the question about hormonal 
contraception and were excluded. We further excluded 
women who reported another type of hormonal con-
traception than combined oral contraception (n = 273), 
women with lower age at pregnancy than 18 (n = 69), 
women who reported having a multiple birth (n = 91) 
and women whose country of origin was represented in 
our data by only one or very few participants (n = 50). 
In total, 2321 women who reported both their OC usage 
when meeting their partner and their level of NVP when 
pregnant with their first child were included in the analy-
sis. Only women using combined oral contraception were 
counted as OC users, while non-users were women who 
reported not using any form of hormonal contraception 
and/or using other non-hormonal contraceptive methods 

http://qualtrics.com
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such as condoms or a diaphragm. From these, 945 were 
OC users and 1376 were non-users. Participants were 
from the USA (n = 1122), the Czech Republic/Slova-
kia (n = 955), the UK (n = 153) and Canada (n = 91). At 
the time of testing, 1634 women were still in a relation-
ship with the father of their child and 685 women were 
already separated (2 did not report this). Their average 
age was 37.8 and the average age at which the pregnancy 
occurred was 26.8 (18–48). In total, 1190 women gave 
birth to a boy and 1105 to a girl (48 did not report this).

Measures
We asked participants if they used any type of hormonal 
contraception at the time when they began the relation-
ship with the biological father of their first child. We also 
asked specifically what type and what brand of hormonal 
contraception they used. Their experience of NVP when 
expecting their first child was retrospectively assessed by 
two items, which were formulated as recall items based 
heavily on the wording and items in the Rhodes Index of 
Nausea, Vomiting and Retching [25], and adapting each 
of its main two forms of response option. The first item 
was: “During your pregnancy, did you experience feelings 
of nausea, retching or vomiting which you attributed to 
“morning sickness“ or “pregnancy sickness”?” with pos-
sible answers “No”, “Mild”, “Moderate”, “Great”, “Severe”. 
The second question focused on a frequency of vomiting 
in a typical day: “At its peak, how often did you experi-
ence vomiting/retching in a typical day?” with possible 
answers “Never”, “Once”, “2–5 times”, and “More than 5 
times”. We coded the answers to both questions (1–5 
and 1–4, respectively). Reliability analysis indicated high 
internal reliability (Cronbach’s α = 0.846). On this basis 
we summed these items to create a composite score of 
retrospectively scored NVP severity.

To measure partner support, we used Brown’s [26] 
measure of partner support behaviour. The questionnaire 
consists of 11 items and it is introduced as follows: “How 
satisfied are you with the following aspects of the quality 
of your relationship with your partner?”. The individual 
items include following statements: “He shares similar 
experiences as me”, “He helps keep up my morale”, “He 
helps me out when I am in a pinch”, “He shows interest 
in my daily activities and problems”, “He goes out of his 
way to do special or thoughtful things for me”, “He allows 
me to talk about things that are very personal or private”, 
“He lets me know I am appreciated for the things I do for 
him”, “He tolerates my ups and downs and unusual behav-
iours”, “He takes me seriously when I have concerns”, “He 
says things that make my situation clearer and easier to 
understand”, and “He lets me know that he will be around 
if I need assistance”. Each item is rated on a scale from 

1 (“Very dissatisfied”) to 6 (“Very satisfied”) and then 
summed. For women still in a relationship with the father 
of their first child we used standard versions of the ques-
tionnaire, but for women who were separated we modi-
fied the wording of items by adding “Thinking back about 
my ex-partner…” at the beginning of each item.

Statistical analysis
We first analysed potential predictors of NVP separately. 
As NVP severity was not normally distributed (Kolmog-
orov-Smirnov test, P < 0.001), we used non-parametric 
Spearman rank correlations where appropriate, or Mann-
Whitney tests to analyse the effect of OC and sex of the 
child on women’s NVP scores. Next, for a more compre-
hensive analysis that accounted for other potential pre-
dictors, we used a univariate general linear model (GLM) 
with NVP score as the dependent variable. We included 
OC use when meeting the father as a fixed factor and 
added to the model other predictors that were found 
to have significant effects in the exploratory analysis. 
Although F-tests are often considered robust to deviation 
from normality only in certain circumstances [27, 28], 
recent simulation studies demonstrate that it is robust to 
Type 1 error regardless of either the severity of deviation 
from a normal distribution, the sample size, or unequal 
distribution between groups [29, 30]. Nonetheless, as rec-
ommended by Field [31], we checked and confirmed that 
the conclusions of our analyses were unchanged when we 
used a robust test with 20% trimmed means (for this, we 
used the WALRUS package in Jamovi). Note that because 
this technique permits inclusion of factors but not covar-
iates, we controlled for Age when pregnant by regress-
ing NVP severity on Age when pregnant (r = − 0.137, 
P < 0.001) and computing the standardised residuals for 
use as the dependent variable (i.e. NVP severity relative 
to Age when pregnant).

Additionally, we used path analysis to test possible 
direct or indirect effects of OC and Age when pregnant. 
For this we used GLM Mediation Model with NVP as 
dependent variable, age when pregnant as a mediator 
and OC when met as a factor. To test the effect of partner 
support (Brown’s measure of partner support behaviour), 
we performed further GLMs separately for women who 
were still with their partner and those who had separated 
from their partner, because their satisfaction scores can-
not be directly compared.

Our sample sizes exceeded 787, which was the mini-
mum identified by power analysis (G*Power) to detect a 
small effect (d = 0.1) with 80% power. All statistical tests 
were performed using Jamovi version 1.6.23. All P values 
were two-sided and we defined statistical significance 
with an alpha of 0.05.
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Results
Predictors of NVP
Initial exploratory analyses revealed several significant 
associations with NVP severity (Table  1). Women who 
used OC when they met their partner reported less 
severe NVP than women who did not use OC at that 
time, and women pregnant with a girl reported more 
severe NVP compared to those who were pregnant with 
a boy. There was a negative correlation between NVP 

severity and Age when pregnant. Finally, there was a 
positive correlation between NVP severity and the time 
elapsed since the pregnancy.

We then used GLM to estimate the independent 
effect of OC use during relationship formation on NVP 
severity, while controlling for other variables. We did 
not include Time since pregnancy in this analysis, both 
because it was negatively correlated with Age when preg-
nant (rho = − 0.379, P < 0.001) and because a path analy-
sis showed that the direct effect of Age when pregnant 
was far more influential on NVP severity than either its 
indirect effect via Time since pregnancy or the direct 
effect of Time since pregnancy (Supplemental Table  1, 
Supplemental Fig. 1). In the GLM model, the independ-
ent effects of OC use, Sex of child and Age when preg-
nant all remained statistically significant, while there was 
no significant OC use x Sex of child interaction (Table 2). 
We checked that these results were unlikely to be caused 
by non-normal distribution of the dependent variable by 
conducting a robust analysis using 20% trimmed means; 
in this analysis, both the effects of OC use (Q = 8.12, 
P = 0.005) and Sex of child (Q = 3.96, P = 0.047) remained 
significant.

Although we found a relationship between women’s 
previous OC use and NVP, the effect of Age when preg-
nant was also significant and appeared stronger. How-
ever, we noticed that OC use when couples met also 
varied with Age when pregnant, with users being older 
on average (mean, SD: 27.6 years, 4.6, n = 939) than non-
users (26.2 years, 5.4, n = 1374; t = 6.60, P < 0.001). For 
this reason, we also conducted a path analysis to inves-
tigate the relationships between these variables (Fig.  1). 
The results showed a significant direct effect of OC use, 
as well as an indirect effect of OC use through Age when 
pregnant, although the direct effect is much more pro-
nounced (Table  3). This confirms that the effect of OC 
when couples met is not confounded by differences in 
age.

Table 1 Descriptives and exploratory tests

Differences in NVP severity during the pregnancy leading to a woman’s first child 
were compared in relation to her OC use when she met the father, and the sex of 
the child (using Mann-Whitney U tests). In addition, age while pregnant and the 
time from the pregnancy to completing the survey were tested using Spearman 
correlations

Mean (SD) n rho p

OC use when met User 4.28 (2.09) 944 < 0.001

Non-user 4.59 (2.14) 1375

Sex of child Boy 4.38 (2.11) 1188 0.040

Girl 4.55 (2.13) 1105

Age when pregnant 2311 −0.147 < 0.001

Time since pregnancy 2311 0.130 < 0.001

Table 2 Outcome of a GLM to test independent effects on 
reported levels of NVP severity

OC use when met refers to a woman’s use or non-use of oral contraception at 
the time when she met her partner. Statistically significant results are marked 
in bold

Effect Mean 
Square

df F p η2

OC use when met 26.90 1, 2281 6.13 0.013 0.003
Sex of child 19.39 1, 2281 4.42 0.036 0.002
Age when pregnant 176.51 1, 2281 40.21 <.001 0.017
OC use when met x Sex 
of child

0.02 1, 2281 0.01 0.943 0.000

Fig. 1 The scheme of mediation model. OC is the predictor variable, Age when pregnant is a mediator variable and NVP is the dependent variable
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Finally, we tested for possible effects of the coun-
try from which participants came. Including Country 
in the model meant that the effect of previous OC use 
was no longer significant (F1,2269 = 1.77, P = 0.183); the 
only significant effects were now Age when pregnant 
(F1,2269 = 29.50, P < 0.001) and Country (F3,2269 = 31.51, 
P < 0.001). Indeed, comparison of NVP rates across coun-
tries showed that women from the Czech Republic/Slo-
vakia (CZ/SK) reported significantly lower NVP severity 
(mean, SD; 3.90 ± 1.96) than women from either the UK 
(5.00 ± 2.27, P < 0.001) the USA (4.84 ± 2.12, post hoc 
Tukey test, P < 0.001)  or Canada (4.78 ± 2.23, P < 0.001), 
while there were no significant differences between par-
ticipants from the UK, USA and Canada. Based on these 
results, we divided the sample into two sub-samples (CZ/
SK and UK/USA/Canada) and added this as a fixed fac-
tor (Country) to the original GLM. In this final analy-
sis, which we believe to be the most robust test of our 
data, only the effect of Age when pregnant and Country 
remained significant (Table 4). We also ran the analyses 

separately for women from the two sub-samples. The 
results showed a robust and significant effect of Age 
when pregnant in both sub-samples, but the effects 
of OC and Sex of the child were no longer significant 
(Table 4).

Partner support
Of the women included in the analyses above, 1634 were 
still in a relationship with the father and provided scores 
of current support, while 685 were no longer in that rela-
tionship and provided retrospective scores of partner 
support. For this reason, we analysed the association 
between NVP severity and levels of perceived partner 
support separately for these two groups. The same vari-
ables as in the previous models were included in this 
analysis, plus an additional variable – Partner support.

Among couples still together, there was a significant 
effect of Age when pregnant and Country on NVP sever-
ity, but we found no significant effect of Partner support, 
nor of either OC use during relationship formation or 

Table 3 Mediation estimates of the path analysis shown in Fig. 1

Effect Label Estimate SE Z p % Mediation

Indirect a × b − 0.0769 0.0169 − 4.55 <.001 25.4

Direct c −0.2258 0.0897 −2.52 0.012 74.6

Total c + a × b −0.3027 0.0896 −3.38 <.001 100.0

Table 4 Effects on NVP severity in the whole sample (above) and the two geographical sub-samples (below)

Statistically significant results are marked in bold

Mean Square F df p η2

Whole sample
 OC use when met 3.62 0.86 1, 2277 0.355 0.000

 Age when pregnant 109.71 26.00 1, 2277 < .001 0.011
 Sex of child 14.75 3.50 1, 2277 0.062 0.001

 Country 381.23 90.34 1, 2277 < .001 0.038
 OC use when met x Sex of child 0.14 0.03 1, 2277 0.854 0.000

 OC use when met x Country 3.27 0.78 1, 2277 0.379 0.000

 Sex of child x Country 1.02 0.24 1, 2277 0.623 0.000

 OC use when met x Sex of child x Country 0.70 0.17 1, 2277 0.684 0.000

Czech Republic / Slovakia
 OC use when met 0.05 0.01 1, 920 0.904 0.000

 Age when pregnant 57.94 15.56 1, 920 <.001 0.017
 Sex of child 10.35 2.78 1, 920 0.096 0.003

 OC use when met x Sex of child 0.05 0.01 1, 920 0.905 0.000

UK / USA / Canada
 OC use when met 8.74 1.92 1, 1356 0.166 0.001

 Age when pregnant 58.20 12.78 1, 1356 <.001 0.009
 Sex of child 4.64 1.02 1, 1356 0.313 0.001

 OC use when met x Sex of child 0.84 0.18 1, 1356 0.668 0.000
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Sex of child (Table  5). Among separated couples, how-
ever, there was a significant effect of Partner support 
(P = 0.030), which was independent of the significant 
effect of Country. Women who reported relatively high 
levels of support from their ex-partner during pregnancy 
reported lower NVP severity. As before, the effects of OC 
use during relationship formation and Sex of child were 
not significant. Finally, in this sub-sample, the effect of 
Age when pregnant did not quite reach statistical signifi-
cance (P = 0.082; Table 5).

Discussion
In a large sample of women, we tested for possible asso-
ciations between their OC use during relationship forma-
tion, or their satisfaction with the support they receive 
from their partner, and the perceived severity of NVP 
that they experienced in their first pregnancy. Based on 
previous findings, we expected that women who used OC 
during relationship formation and who expressed satis-
faction with their partner’s support would report lower 
NVP severity. We found some initial support for the first 
prediction, but the effect was weak. The pattern was not 
present when we accounted for the women’s country of 
origin, nor when we tested it separately in samples of 
Czech/Slovakian women or women from the UK, the 
USA and Canada. Regarding the second prediction, we 
did find that women who reported higher satisfaction 
with their level of partner support had lower NVP, but 

this was only the case among women who had since sepa-
rated from their partners; the effect was not present in 
those couples who remained together.

We found that there was a difference in levels of NVP 
between Czech/Slovakian women and those from the 
UK, the USA and Canada, with the former group hav-
ing significantly lower NVP levels. We had not origi-
nally hypothesised a difference between these countries, 
but as the effect appeared to be strong, we included it in 
additional analyses. The discovery of this difference was 
important because it altered the conclusions we were able 
to draw about the apparent effect of oral contraceptive 
use at relationship formation. The initial analyses sug-
gested that women experienced less severe NVP if they 
had met the father while using oral contraception, which 
would be consistent with our hypothesis that this may 
lead to relatively genetically similar partners, with poten-
tial corollary effects on NVP severity. The effect size was 
small, however, and this may be because it appears to be 
confounded by sample differences, such that Czech/Slo-
vakian women who reported relatively less severe NVP 
were also more likely to have met the father while using 
OC (Supplemental Table  2), compared to women from 
the other countries. Our subsequent analyses in which 
we either include Country as a fixed factor in the model 
or analyse the two geographical sub-samples separately, 
confirm this. Our results thus expose and highlight the 
need for great caution in interpreting cross-national 

Table 5 Effects on NVP severity in couples still together and couples who subsequently separated

Statistically significant results are marked in bold

Mean Square F df p η2

Couples still together
 OC use when met 6.17 1.48 11,574 0.225 0.001

 Sex of child 15.14 3.62 11,574 0.057 0.002

 Age when pregnant 86.98 20.80 11,574 < .001 0.012
 Partner support 0.11 0.026 11,574 0.872 0.000

 Country 277.97 66.47 11,574 < .001 0.040
 OC use when met x Sex of child 2.26 0.54 11,574 0.463 0.000

 OC use when met x Country 1.20 0.29 11,574 0.592 0.000

 Sex of child x Country 1.10 0.26 11,574 0.608 0.000

 OC use when met x Sex of child x Country 1.90 0.45 11,574 0.501 0.000

Couples who separated
 OC use when met 0.73 0.17 1653 0.684 0.000

 Sex of child 0.65 0.15 1653 0.700 0.000

 Age when pregnant 13.40 3.04 1653 0.082 0.005

 Partner support 20.72 4.70 1653 0.030 0.007
 Country 49.46 11.23 1653 < 0.001 0.017
 OC use when met x Sex of child 3.40 0.77 1653 0.380 0.001

 OC use when met x Country 3.88 0.88 1653 0.349 0.001

 Sex of child x Country 0.23 0.05 1653 0.818 0.000

 OC use when met x Sex of child x Country 5.96 1.35 1653 0.245 0.002
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samples. If we had not included the effects of country, we 
would have reached a very different conclusion.

What lies behind this difference in perceived NVP 
severity is unclear but we can make some speculations. 
One suggestion is dietary differences between countries. 
For example, consumption of sugar-sweetened beverages 
is higher in the  UK, the USA  and Canada compared to 
the Czech Republic [32], and their consumption is asso-
ciated with higher NVP levels [33]. Additionally, BMI 
could play a role, as higher pre-pregnancy BMI is asso-
ciated with NVP levels [33, 34] and average BMI in the 
Czech Republic and Slovakia is lower than in the English-
speaking countries in our sample, especially compared to 
the USA which represents the majority of this sub-sam-
ple [35]. An alternative form of explanation is a report-
ing difference, such that women from the Czech Republic 
and Slovakia experience an equivalent degree of NVP but 
tend to report it as less severe than those from the UK, 
the USA and Canada.

Although the apparent effect of previous OC use on 
subsequent NVP appears to be explained by other fac-
tors, this is not to say that it must be entirely non-exist-
ent. First, the confounds we discussed above are unlikely 
to be responsible for the positive association between 
NVP severity and OC use at relationhip formation 
reported by Fiurašková et  al. [12], as their sample was 
predominantly from the UK or North America. Second, 
the literature shows clearly that NVP is affected by a wide 
variety of factors and, if OC use during partner choice 
does have some effect, this would likely be relatively 
small and could be easily overshadowed by other factors. 
Furthermore, we should bear in mind that OC use dur-
ing partner choice, if it is a factor, is only (at best) a crude 
proxy for the hypothesised underlying mechanism, which 
is the level of HLA similarity between partners. There 
remains a need for further investigation of NVP levels in 
HLA-genotyped couples.

Our second focus of interest was whether NVP levels 
might be inversely associated with perceived levels of 
partner support [12], whether this is due to a causative 
influence of partner support on NVP level or to women 
with higher support tending to score their NVP as less 
severe. To test the effect of partner support, we analysed 
responses separately for women who were still in a rela-
tionship with their partner and for those who were no 
longer with their partner. Women who were still together 
with their partner reported their current level of part-
ner’s support while those who were separated reported 
their received support retrospectively. We did not find 
a significant effect of partner support on NVP levels in 
women who were still together with their partners, but 
there was a protective effect on NVP of recalled partner 
support among those who had separated.

The fact that we did not find any effect of partner sup-
port in the group of women who were still with their 
partner could be caused by a ceiling effect, with rela-
tively high scores of partner support across the sample 
(still together – mean, SD: 49.4, 11.9; apart – 30.1, 13.5), 
as well as lower variability in these scores compared 
to the sub-sample of women who had separated from 
their father (Levene’s test, P < 0.05). In the latter group, 
perhaps there was more variability in support even at 
the time of the pregnancy, which may have influenced 
women’s experience of NVP. Altogether then, our results 
indicated that partner support may play a role, at least to 
some extent, in either affecting the level of NVP or in the 
subjective perception of NVP symptoms.

We also found several other factors to be correlated 
with NVP severity scores. First, women’s age when preg-
nant was consistently a significant predictor of NVP. 
Women who were pregnant at a younger age had higher 
NVP severity scores than women who were pregnant at an 
older age. This inverse relationship between age and NVP 
is consistent across many studies [36–38]. Second, sex of 
the child was significantly associated with NVP scores in 
the initial analysis, although the effect size was small and 
disappeared in analyses that separately examined women 
still, or no longer, in a relationship with the father. This 
pattern matches previous evidence which is also some-
what inconsistent: several studies suggest that bearing a 
female foetus is associated with higher NVP ([39–42], but 
other studies do not find a sex difference [43].

Criticisms
Although our sample was relatively large and targeted 
specifically at women’s first pregnancy, our approach 
introduced certain limitations which must be acknowl-
edged. First, women provided retrospective scores of their 
NVP symptoms and severity. Retrospective reports are 
prone to memory-related biases [44] and an alternative 
approach would be to sample currently pregnant women, 
as we did previously [12]. There is, however, evidence that 
women can accurately and reliably report distant (10 to 
15 years) events in their pregnancy [45] (although NVP 
was not among the tested variables in that study). We are 
aware that because of the possibility of memory-related 
bias, we need to interpret our results carefully.

Second, this retrospective approach meant that we 
could not use a standard measure of NVP severity such 
as the Rhodes Index [25], because this asks women about 
their symptoms over the preceding 12 hours. Instead, we 
asked women to provide scores on two items that dealt 
with their recalled experience over the entire pregnancy. 
(It would be interesting, in a future study, to examine 
the correlation between Rhodes Index scores measured 
in the first trimester with scores on our retrospective 



Page 8 of 9Roberts et al. BMC Pregnancy and Childbirth          (2023) 23:175 

items measured sometime after the pregnancy, but this 
was beyond the scope of this study.) Although these two 
criticisms compel us to be cautious about our results, 
the finding that age of pregnancy consistently predicted 
NVP scores, as it does in many previous studies, provides 
some reassurance about the accuracy of recall. Further-
more, an advantage of looking back over the whole preg-
nancy, compared to Rhodes Index responses, is that we 
circumvent the problem of varying onset and persistence 
of NVP symptoms: although NVP is most common in the 
first trimester, some women experience symptoms later 
or even throughout their pregnancy [12].

Another criticism is that possible recall bias may also have 
impacted on women’s ratings of partner support. Approxi-
mately 30% of the sample were no longer in a relationship 
with the father of the first child. This meant that we had to 
perform the analysis of partner support separately for women 
who were still with, or no longer with, their partners. It also 
meant that women rated partner support slightly differently: 
those who were still together provided a rating of current 
support, while those who were separated assessed support 
retrospectively. We were therefore careful to analyse these 
sub-samples separately. An advantage of the approach, how-
ever, was that it revealed an interesting difference between 
the subsamples in the effect of partner support, such that 
an effect of reduced partner support may be easier to detect 
in couples whose relationship was destined soon to end.

Conclusion
Although NVP is a widely occurring phenomenon in 
pregnancy, its causes and mechanisms are still not clear. 
Our study was motivated by two new potential predictors 
revealed in a previous exploratory analysis [12], but we 
did not find strong supporting evidence for these in this 
sample. We did not find strong evidence for an effect of 
OC use during relationship formation once the confound-
ing effect of country of origin was taken into account. We 
did find some support for an effect of poor partner sup-
port on NVP levels, but only in couples who had sepa-
rated when the survey was competed. In any case, it is 
likely that such effects would be rather small, considering 
how complex a phenomenon NVP is. More investigation 
is needed, including in samples of women who are cur-
rently pregnant and with more sensitive questionnaires, 
while also considering possible underlying mechanisms 
such as hormone levels and HLA similarity of partners.
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