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ABSTRACT

BACKGROUND 
Pregnancy-specific anxiety is an important risk factor for adverse pregnancy outcomes. 
It is therefore needed to gain insight in which women are at risk for elevated levels 
(> 85th percentile) of pregnancy-specific anxiety. Additionally, given that unhealthy 
behaviour has been suggested as a possible pathway linking pregnancy-specific 
anxiety to adverse pregnancy outcomes, it is important to examine whether higher levels 
of pregnancy-specific anxiety are associated with negative health-related behaviours 
(smoking, alcohol use and too much weight gain). 

METHODS
Using a study sample of 4541 low-risk pregnant women who filled in the Pregnancy 
Related Anxiety Questionnaire-Revised (PRAQ-R), we first examined which socio-
demographic, pregnancy-related and psychological background characteristics were 
significantly associated with a PRAQ-R score above the 85th percentile. Secondly, we 
examined the association between pregnancy-specific anxiety and self-reported health-
related behaviours (smoking, alcohol use and too much weight gain) while controlling 
for significant background characteristics. For both research questions, backward 
regression analysis was applied. 

RESULTS
Results showed that nulliparity (OR=2.33, 95% confidence interval (CI)=1.97–2.77), 
anxious or depressed mood (OR=3.29, 95% CI=2.74–3.94) and non-Dutch ethnicity, 
especially Turkish (OR=3.47, 95% CI=2.16–5.59) or Moroccan (OR=2.97, 95% 
CI=1.84–4.81), were most strongly associated with elevated pregnancy-specific anxiety 
levels. Women with higher pregnancy-specific anxiety levels were more likely to gain 
too much weight during pregnancy (odds ratio (OR) linear term=1.49, 95% CI=1.21–
1.83), while both very low and high levels of pregnancy-specific anxiety were associated 
with smoking (OR linear term=0.13, 95% CI=0.04–0.45, OR quadratic term=1.81, 95% 
CI=1.32–2.47). No association with alcohol use was found. 

CONCLUSION
In conclusion, our results show nulliparity, anxious or depressed mood and non-Dutch 
ethnicity as three major vulnerability factors for elevated levels of pregnancy-specific 
anxiety. Furthermore, our results show an association between pregnancy-specific anxiety 
and negative health-related behaviours, which is worth examining in future studies. 
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INTRODUCTION

Several studies have shown that psychosocial stress during pregnancy can affect 
pregnancy outcomes [1–3]. Among the psychosocial stressors examined to date, 
pregnancy-specific anxiety is particularly strongly related to adverse outcomes. 
Pregnancy-specific anxiety refers to worries and fears that are related to a woman’s 
pregnancy and has been shown to be a stronger predictor of adverse pregnancy 
outcomes than general anxiety [4,5] and depression [6,7]. Moreover, pregnancy-specific 
anxiety has been consistently found associated with preterm birth [8]. This association 
remained stable over different populations with diverse ethnic backgrounds even when 
controlled for confounders such as medical risk and smoking [6,9,10].

Pregnancy-specific anxiety is common among pregnant women; a survey among 
more than 8000 pregnant women indicated that 50% of the pregnant women reported 
fear about the child’s health, and 40% reported fear of pain [11]. Given that women 
with elevated levels of pregnancy-specific anxiety are more likely to have adverse 
pregnancy outcomes than women within the ‘normal’ range, it would be useful to gain 
more insight into predisposing factors in women for elevated levels of pregnancy-
specific anxiety. Additionally, it would be useful to understand more about the 
pathophysiological association between pregnancy-specific anxiety and adverse birth 
outcomes. Glucocorticoids of the hypothalamus-pituitary-adrenal axis (HPA-axis) are 
primarily thought to underlie the association between maternal stress and adverse birth 
outcomes [12–15]. Other mechanisms have also been suggested, such as unhealthy 
behaviour [16,17]. For example, feelings of anxiety or stress could lead to (continuation 
of) unhealthy behaviours such as smoking, alcohol use and being sedentary [1,16–20] 
which are in turn linked to adverse health outcomes [21–23]. 

Unfortunately, relatively little is known about factors associated with pregnancy-specific 
anxiety. This could be partially due to the lack of well-validated pregnancy-specific 
anxiety measures up until recently [24]. In a study carried out in India among a low 
risk study sample of 500 women, nulliparity and a younger age were found to be 
associated with higher mean levels of pregnancy-specific anxiety [25]. Another relevant 
study was carried out by Arch [26] in the U.S. among a study sample of 311 pregnant 
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women. In this study, a number of demographic background characteristics (e.g. 
being white/Caucasian), pregnancy-related characteristics (e.g. being nulliparous), 
and psychological characteristics (higher general anxiety levels) were shown to predict 
higher mean levels of pregnancy-specific anxiety. Additionally, Arch [26] highlighted 
the importance to distinguish between different types of pregnancy-specific anxiety. 
Nulliparity for example was found to be a risk factor for fear of giving birth, but not for 
fear of bearing a handicapped child. 

In the same study by Arch [26], pregnancy-specific anxiety was found to be a strong 
predictor of alcohol use during pregnancy, independently of other significant contributors 
[26]. Further support linking pregnancy-specific anxiety to health behaviour stems from 
a study by Goedhart and others [27], who found an association between pregnancy-
specific anxiety and continued smoking during pregnancy. This association seemed to 
be U-shaped: women with high levels as well as very low levels of pregnancy-specific 
anxiety were found to be more likely to continue smoking during pregnancy. The authors 
suggest that very low levels of pregnancy-specific anxiety might indicate feelings of 
indifference towards one’s own health and the health of the baby. 

Although these studies provide us with some very useful insights, they were carried out 
in relatively small populations. Furthermore, the study of Arch did not take into account 
medical risk factors that could have influenced anxiety levels. Also, the choice to treat 
pregnancy-specific anxiety as a continuous outcome in these studies makes it more 
difficult to interpret the clinical relevancy of predisposing factors. The first aim of our 
study therefore was to establish which socio-demographic (e.g. age), pregnancy-
related (e.g. parity) and psychological characteristics (anxious or depressed mood) are 
associated most strongly with elevated levels (> 85th percentile) of pregnancy-specific 
anxiety by a secondary analysis of data from the Deliver study. The Deliver study is a 
cohort of more than 4000 pregnant women at low risk for obstetric complications during 
pregnancy and childbirth. Our second aim was to further explore whether pregnancy-
specific anxiety predicts negative health-related behaviours (smoking, alcohol use and 
too much weight gain during pregnancy), while taking into account other significant 
contributors. Findings of this study may provide relevant directions for further research 
that might eventually lead to interventions to support women with elevated pregnancy-
specific anxiety levels. 
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METHODS

RESPONDENTS
Our study used data from the Dutch national Deliver study [28], a study exploring primary 
midwifery care between September 2009 and April 2011. Across the Netherlands, 20 
midwife practices were selected to participate in the Deliver study by taking into account 
region, urbanization level and practice type, a method called purposive sampling. All 
clients of these 20 midwife practices were invited by their midwife to participate in the 
Deliver study. Respondents in the Deliver study are considered to be low risk, since 
primary care midwives in the Netherlands only take care of women with pregnancies at 
low risk for obstetric complications. Furthermore, only women with live born singletons 
were selected for our study. This information was retrieved from the national Netherlands 
Perinatal Registry and the electronic client records that were added to the Deliver 
dataset after informed consent. The study design was approved by the Medical Ethics 
Committee of the VU University Medical Centre Amsterdam. More detailed information 
about the protocol can be found in the Deliver design article [28]. 

MEASUREMENTS
Participants in the Deliver study completed up to three questionnaires: i.e. up to 35 
weeks gestation, between 35 weeks gestation and birth, and around 6 weeks after 
giving birth. For our study we primarily used data from the first questionnaire unless 
stated otherwise.

Pregnancy-specific anxiety
Pregnancy-specific anxiety was measured using a shortened version of the Pregnancy 
Related Anxiety Questionnaire-Revised (PRAQ-R) [29]. Originally, the shortened version 
of the PRAQ-R contained 10 items. This 10-item version of the PRAQ-R has shown good 
construct validity, stability over the different stages of pregnancy [29], and predictive 
validity in earlier studies [30,31] using samples of nulliparous women. In our study we 
used a 9-item version of the PRAQ-R that has been validated for the use in a population 
of both nulliparous and parous women [32]. The PRAQ-R(9) consists of the factors 
“Fear of giving birth” (two items), “fear of bearing a handicapped child” (four items) and 
“concern about one’s appearance” (three items). Items were scored by respondents 
on a 4-point scale ranging from “definitely true” to “definitely not true”. An overall score 
for pregnancy-specific anxiety and for each factor was calculated and divided by the 
number of items so that scores could range from 1 to 4. A higher score indicated a 
higher level of pregnancy-specific anxiety. For the PRAQ-R overall score and each 
subscore the 85th percentile was used as a cut off to classify 15% of women in the study 
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sample with elevated pregnancy-specific anxiety levels. This method was also applied 
in previous studies to identify respondents with elevated anxiety scores [33]. 

Background characteristics
Socio-demographic: Questions on socio-demographic background characteristics 
were filled in by all Deliver study respondents. Based on date of birth we calculated 
their age which we categorised into <25 years, 25-35 years and ≥ 35 years. 
Respondents were asked to fill in in which country they and their parents were born. 
Using this information and the definition used by Statistics Netherlands for ethnicity, we 
categorised respondents as Dutch, or as one of the largest non-Dutch groups in the 
Netherlands, i.e. Moroccan, Turkish or Surinamese/ Antillean/ Aruban. The remaining 
non-Dutch respondents were categorised as ‘other’. Respondents reported whether 
they had a spouse or partner (yes/ no), and reported the highest level of education 
they had completed, which we categorised as low (medium-level secondary education 
or below), moderate (higher-level secondary education or vocational education), and 
high (Bachelor-degree equivalent or above). Socioeconomic status was categorised as 
low, medium or high, and was based on a ranking of all Dutch postal codes developed 
by the National Institute for Social Research (2006), which in turn based their ranking 
on average income, employment status and level of education per postal code area. 
Respondents were asked if they identified with a particular church community, religious 
group or ideology, and if so, which one. Answers were categorised as ‘non-religious’, 
‘roman catholic’, ‘protestant’, ‘Islam’, and ‘other religion’. 

Pregnancy-related: Responses on previous childbirth or not were categorised into 
nulliparous and parous. Additionally, respondents were asked to report whether the 
pregnancy was planned (yes/ no).

Psychological: Apart from pregnancy-specific anxiety, respondents were asked whether 
their general mood was ‘not at all’, ‘somewhat’, or ‘very’ anxious or depressed. This item 
represents the mood domain of the six-dimensional EuroQol instrument (EQ-6D) [34]. 
Answers were dichotomised by combining the latter two categories.

Health-related behaviours
Smoking and alcohol use were treated as dichotomous variables (present or absent 
during pregnancy). To calculate whether respondents gained more weight than what 
is considered normal during pregnancy, we first calculated the Body Mass Index (BMI) 
based on the length and weight before pregnancy. These scores were categorised 
as underweight (BMI<18.5), normal weight (BMI 18.5-24.99) and overweight (BMI≥25). 
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Combined with the amount of weight respondents gained during pregnancy, which was 
filled in by respondents in the second questionnaire (between 35 weeks pregnancy up 
till birth), we calculated which respondents had gained too much weight according to 
the 2009 institute of medicine guideline [35]: maximum weight gain for underweight 
respondents is 18 kilogram, maximum weight gain for respondents with normal weight 
is 15.9 kilogram, and maximum weight gain for overweight respondents is 11.3 kilogram. 

ANALYSES
Descriptive statistics were used to calculate frequencies, percentages and means for 
the sample population. Furthermore, to prevent collinearity between predictors, we 
carried out correlation and association analysis, which led us to remove religion as a 
predictor in our models, since it was highly associated with ethnicity (χ2=3094, df=16, 
p<.001). Backward logistic regression analysis using general estimated equations (GEE) 
was used to identify which variables best predicted which women scored above the 
PRAQ-R cut-off scores. GEE was used to control for the possibility that answers given 
by respondents from the same midwifery practice might be related with each other. In 
the first model, all variables were entered. In the second model, the variable that had 
the lowest significance was removed and another regression analysis was performed 
with the remaining variables. This process was repeated until all remaining variables 
were significantly (p<.05) associated with the outcome variable. Confidence intervals 
were set at 95%. All variables entered in this set of analysis were categorical. Following 
the same method, backward logistic regression using GEE was carried out to test for 
a relationship between pregnancy-specific anxiety and each health-related behaviour, 
while taking into account general anxious or depressed mood, socio-demographic and 
pregnancy-related background variables. Both the linear and the quadratic term of 
pregnancy-specific anxiety were included in the model in order to test for a possible 
curved or U-shaped association with the health-related behaviours. All other variables 
entered in this set of analysis were categorical.

In both sets of analyses, a distinction was made between the overall pregnancy-specific 
anxiety score and the three subscales of pregnancy-specific anxiety; fear of giving birth, 
fear of bearing a handicapped child and concern about one’s appearance. All analyses 
were performed using SPSS Statistics version 20. Since the amount of missing data in 
our predictor variables was small, we chose to analyse complete cases in each model. 
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RESULTS 

PARTICIPANTS
The shortened version of the PRAQ-R was filled in completely by 6029 women. Data from 
the Netherlands Perinatal Registry were available for 4589 of these women, from which 
the 4541 women with live-born singletons were selected. Background characteristics 
and health-related behaviours of the study sample are shown in table 1. 

Table 1. Background characteristics of the study sample (N=4541)
Variables N (%)*
Socio-demographic
Age (years) Mean (SD) 30.54 (4.60)

Range 16-46
<25 429 (9.5)
25-35 3213 (70.8)
≥35 896 (19.7)
Missing 3

Ethnicity Dutch 3790 (83.7)
Surinamese/ Antillean/ Aruban 60 (1.3)
Moroccan 98 (2.2)
Turkish 89 (2.0)
Other 491 (10.8)
Missing 13

Partner/spouse No 74 (1.6)
Yes 4460 (98.4)
Missing 7

Educational level Low 689 (15.2)
Moderate 1678 (37.1)
High 2162 (47.7)
Missing 12

Socioeconomic status Low 1244 (27.5)
Medium 2155 (47.6)
High 1130 (25.0)
Missing 12

Religion None 2648 (59.6)
Roman catholic 454 (10.2)
Protestant 526 (11.8)
Islam 243 (5.5)
Other religion 571 (12.9)
Missing 99

Pregnancy-related
Parity Nulliparous 2065 (45.5)

Parous 2468 (54.4)
Missing 8

Planned pregnancy No 814 (17.9)
Yes 3721 (82.1)
Missing 6
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Table 1 continued.
Variables N (%)*
Psychological
Anxious or depressed mood (EQ-6D) No 3638 (80.1)

Yes 901 (19.9)
Missing 2

Health-related
Smoking No 4117 (90.7)

Yes 424 (9.3)
Missing 0

Alcohol use No 4025 (88.8)
Yes 510 (11.2)
Missing 6

Too much weight gain during 
pregnancy**

No 1356 (66.6)

Yes 681 (33.4)
Missing 382

* Results are presented as N(%), unless stated otherwise.
** For this variable, both questionnaire 1 and 2 were used, which were available for 2419 women.

BACKGROUND CHARACTERISTICS ASSOCIATED WITH ELEVATED PREGNANCY-
SPECIFIC ANXIETY LEVELS
Overall pregnancy-specific anxiety
The mean PRAQ-R(9) overall score was 1.97 (SD=0.47). Parity, ethnicity and anxious 
or depressed mood were associated most strongly with elevated overall pregnancy-
specific anxiety levels (see table 2). Regression analysis showed an odds ratio (OR) of 
2.33 comparing nulliparous to parous women. This indicates that nulliparous women had 
a 2.33 times higher odds for scoring above the cut-off score for elevated pregnancy-
specific anxiety levels than parous women (OR 95% CI=1.97–2.77, p<0.001). Compared 
to women of Dutch ethnicity, women of Moroccan (OR=2.97, 95% CI=1.84–4.81, 
p<0.001), women of unspecified non-Dutch ethnicity (OR=1.73, 95% CI=1.35–2.22, 
p<0.001), and especially women of Turkish ethnicity (OR=3.47, 95% CI=2.16–5.59, 
p<0.001) had higher odds for elevated pregnancy-specific anxiety levels. Women with 
an anxious or depressed mood had higher odds for elevated pregnancy-specific anxiety 
levels than women not categorized as such (OR=3.29, 95% CI=2.74–3.94, p<0.001). 
Women with an unplanned pregnancy had slightly, but significantly higher odds for 
elevated pregnancy-specific anxiety levels than women with a planned pregnancy. No 
significant associations were found with age, educational level, having a partner/spouse 
or not, and socioeconomic status.

Fear of giving birth
Considering the three subscales of the PRAQ-R(9), women scored highest on fear of 
giving birth (M=2.03, SD=0.68). Parity, ethnicity and anxious or depressed mood had the 
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strongest association with elevated levels of fear of giving birth (see table 2). Nulliparous 
women had a 3.11 times higher odds for elevated levels of fear of giving birth than parous 
women (OR 95% CI=2.54–3.80, p<0.001). Women of non-Dutch ethnicity, and especially 
women of Turkish (OR=5.15, 95% CI=3.23–8.21, p<0.001) and Moroccan (OR=4.40, 95% 
CI=2.76–6.99, p<0.001) ethnicity had higher odds for elevated levels of fear of giving 
birth than women of Dutch ethnicity. Women with an anxious or depressed mood had 
higher odds for elevated levels of fear of giving birth than women not categorized as such 
(OR=3.02, 95% CI=2.49–3.67, p<0.001). Older women, women with a lower educational 
level and women with an unplanned pregnancy had slightly, but significantly higher 
odds for elevated levels of fear of giving birth than younger women, women with a higher 
educational level and women with a planned pregnancy. No significant associations were 
found with having a partner/spouse or not, and socioeconomic status. 

Fear of bearing a handicapped child
The mean score on ‘fear of bearing a handicapped child’ was 1.95 (SD=0.56). Ethnicity 
and anxious or depressed mood were most strongly associated with elevated levels of 
fear of bearing a handicapped child (see table 2). Women of Turkish ethnicity (OR=2.11, 
95% CI=1.31–3.39, p<0.01), and women with an anxious or depressed mood (OR=2.56, 
95% CI=2.15–3.05, p<0.001) had higher odds for elevated levels of fear of bearing 
a handicapped child than women of Dutch ethnicity and women with no anxious or 
depressed mood. Less strong, but still significantly associated with higher levels of 
fear of bearing a handicapped child, was parity (being nulliparous). No significant 
associations were found with age, having a partner/spouse or not, educational level, 
socioeconomic status, and whether the pregnancy was planned or not. 

Concern about one’s appearance
The mean score on ‘concern about one’s appearance’ was 1.94 (SD=0.66). Parity, 
ethnicity and anxious or depressed mood were most strongly associated with elevated 
levels of concern about one’s appearance (see table 2). Nulliparous women (OR=1.72, 
95% CI=1.48–2.01, p<0.001), women with an anxious or depressed mood (OR=2.20, 
95% CI=1.85–2.62, p<0.001), and women of Turkish (OR=2.01, 95% CI=1.24–3.26, 
p=0.01) or Moroccan (OR=1.72, 95% CI=1.06–2.78, p=0.03) ethnicity had higher odds 
for elevated levels of concern about one’s appearance than parous women, women 
with no anxious or depressed mood and women of Dutch ethnicity. Women with a 
higher educational level had slightly, but significantly higher odds for elevated levels of 
concern about one’s appearance than women with a moderate educational level and a 
planned pregnancy. No significant associations were found with age, having a partner/
spouse or not, socioeconomic status, and whether the pregnancy was planned or not. 
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Post hoc sensitivity analysis on ethnicity 
To rule out that the association between ethnicity and elevated pregnancy-specific 
anxiety levels relies on differences in background characteristics such as educational 
level and socioeconomic status, post hoc sensitivity analysis were performed. Results 
of the first model tested in the backward regression analysis (data not shown), in which 
all variables were taken into account, were compared to the results of the final model 
(table 2). For overall pregnancy-specific anxiety as well as its subscales, ethnicity was 
found to be strongly associated with elevated pregnancy-specific anxiety levels in both 
models, which demonstrates the robustness of our findings. 

Table 2. Odds ratios (OR) and 95% confidence intervals (95% CI) showing the results of 
multivariable backward logistic regression, testing associations of background characteristics with 
elevated pregnancy-specific anxiety levels*
Variables PRAQ-R overall 

(n=4513)
PRAQ-R Fear 
of giving birth 
(n=4499) 

PRAQ-R Fear 
of bearing a 
handicapped 
child (n=4519) 

PRAQ-R Concern 
about one’s 
appearance 
(n=4507) 

Age ≥35 1
25–35 1.02 (0.79–1.31)
<25 1.49 (1.04–2.12)

Parity Multiparous 1 1 1 1
Nulliparous 2.33 (1.97–2.77) 3.11 (2.54–3.80) 1.33 (1.14–1.56) 1.72 (1.48–2.01)

Ethnicity Dutch 1 1 1 1
Surinamese/ 
Antillean/ 
Aruban

1.58 (0.84–2.97) 2.69 (1.51–4.80) 0.84 (0.41–1.74) 1.66 (0.93–2.96) 

Moroccan 2.97 (1.84–4.81) 4.40 (2.76–6.99) 1.71 (1.07–2.75) 1.72 (1.06–2.78)
Turkish 3.47 (2.16–5.59) 5.15 (3.23–8.21) 2.11 (1.31–3.39) 2.01 (1.24–3.26)
Other 1.73 (1.35–2.22) 2.57 (1.99–3.32) 1.23 (0.96–1.56) 1.26 (0.99–1.59)

Educational level High 1 1
Moderate 1.06 (0.86–1.32) 0.81 (0.68–0.96)
Low 1.43 (1.10–1.86) 0.83 (0.67–1.04)

Planned 
pregnancy

Yes 1 1

No 1.43 (1.16–1.75) 1.49 (1.19–1.87)
Anxious or 
depressed mood

No 1 1 1 1

Yes 3.29 (2.74–3.94) 3.02 (2.49–3.67) 2.56 (2.15–3.05) 2.20 (1.85–2.62)
* Odds ratios in bold are significant at p<.05, cut-off scores were set at 2.44, 2.50, 2.25 and 2.33 for the PRAQ-R 
overall score, fear of giving birth, fear of bearing a handicapped child and concern about one’s appearance 
respectively.
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THE ASSOCIATION BETWEEN PREGNANCY-SPECIFIC ANXIETY AND NEGATIVE 
HEALTH-RELATED BEHAVIOURS
Smoking
Both the linear and the quadratic term of overall pregnancy-specific anxiety were 
associated with smoking independently of the other significantly associated variables 
(see table 3). This indicates that women with high and very low levels of pregnancy-
specific anxiety were more likely to smoke. When the subscales of pregnancy-specific 
anxiety were analysed separately, results showed that this pattern also existed for 
fear of giving birth (OR linear term=0.30, 95% CI=0.13–0.69, p=.01, OR quadratic 
term=1.43, OR 95% CI=1.17–1.75, p<0.01), fear of bearing a handicapped child (OR 
linear term=0.39, OR 95% CI=0.19–0.79, p=.01, OR quadratic term=1.31, OR 95% 
CI=1.12–1.53, p<0.01) and concern about one’s appearance (OR linear term=0.40, OR 
95% CI=0.20–0.83, p=.01, OR quadratic term=1.26, OR 95% CI=1.07–1.49, p=0.01). 

Alcohol use
Pregnancy-specific anxiety was not associated with alcohol use after controlling for other 
significantly associated variables (age, ethnicity, educational level, planned pregnancy, 
and anxious or depressed mood). 

Too much weight gain
Considering too much weight gain, the linear term of overall pregnancy-specific anxiety 
remained significant in the final model. Additional analysis of the subscales showed 
that only concern about one’s appearance (OR=1.63, 95% CI=1.41–1.89, p<.001) was 
associated with too much weight gain, whereas fear of giving birth and fear of bearing 
a handicapped child were not.

Table 3. Odds ratios (OR) and 95% confidence intervals (95% CI) showing the results of 

multivariable backward logistic regression, testing the association of pregnancy-specific anxiety 

with smoking and too much weight gain while controlling for other significantly associated 

background characteristics*
Variables Smoking (n=4501)** Too much weight gain (n=2036)***
Overall pregnancy-specific anxiety

Linear 0.13 (0.04 – 0.45) 1.49 (1.21 – 1.83)
Quadratic 1.81 (1.32 – 2.47)

Fear of giving birth
Linear 0.30 (0.13 – 0.69)
Quadratic 1.43 (1.17 – 1.75)
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Table 3 continued.
Variables Smoking (n=4501)** Too much weight gain (n=2036)***
Fear of bearing a handicapped child

Linear 0.39 (0.19 – 0.79)
Quadratic 1.31 (1.12 – 1.53)

Concern about one’s appearance
Linear 0.40 (0.20 – 0.83) 1.63 (1.41 - 1.89)
Quadratic 1.26 (1.07 – 1.49)

* Odds ratios in bold are significant at p<.05
** Significant background characteristics controlled for in this set of analysis were: ethnicity, having a partner/
spouse, educational level and socioeconomic status
*** Significant background characteristics controlled for in this set of analysis were: parity and educational level

DISCUSSION

In a large sample of low risk pregnant women we found anxious or depressed mood, 
nulliparity, and ethnicity (being of Turkish, Moroccan, or another undefined non-
Dutch ethnicity) to be most strongly associated with elevated overall pregnancy-
specific anxiety levels. Furthermore, while controlling for a wide set of background 
characteristics, pregnancy-specific anxiety was found to be associated with negative 
health-related behaviours. Women with higher levels of pregnancy-specific anxiety were 
more likely to gain too much weight during pregnancy, and both very low and higher 
levels of pregnancy-specific anxiety were associated with smoking. For alcohol use, no 
association with pregnancy-specific anxiety was found. 

BACKGROUND CHARACTERISTICS ASSOCIATED WITH ELEVATED PREGNANCY-
SPECIFIC ANXIETY LEVELS
The finding that anxious or depressed mood was most strongly associated with elevated 
pregnancy-specific anxiety levels corresponds with findings from previous studies 
[26,29]. Although general anxiety and depression cannot fully explain pregnancy-
specific anxiety and should therefore be seen as a different construct [29], it is likely for 
women who experience pregnancy-specific anxieties that it will also affect their general 
mood. Alternatively, as suggested by Arch [26], women who experience general 
anxiety and depression independently from their pregnancy, might direct some of these 
emotions towards their pregnancy while they are pregnant. 

The association we found between nulliparity and pregnancy-specific anxiety confirms 
earlier findings [25,26]. A possible explanation might be that going through the whole 
process of being pregnant and giving birth for the first time makes nulliparous women 
more vulnerable to experience pregnancy-specific anxiety because they cannot rely on 
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previous experiences. Interestingly, some studies that used general anxiety measures 
instead of pregnancy-specific anxiety measures found that parous women experience 
higher levels of anxiety during pregnancy [36,37]. This might be explained by the more 
demanding family situation and further emphasizes the need to differentiate pregnancy-
specific anxiety from general anxiety.

Unlike previous studies, which did not differentiate between women with different 
ethnicities due to a small study population, we found ethnicity, and especially being 
of Turkish and Moroccan ethnicity to be strongly associated with overall pregnancy-
specific anxiety and all subscales. An explanation might be that women from ethnic 
minorities in the Netherlands experience higher anxiety and depression levels in general 
due to lower socioeconomic status, negative life experiences and cultural differences 
[38], which in turn may affect their pregnancy-specific anxiety levels. However, our post 
hoc sensitivity analysis showed that ethnicity was associated with elevated pregnancy-
specific anxiety levels when we controlled for these variables. Therefore, more practical 
factors like language barriers and cultural differences might also play a role. It has been 
shown for example that not being able to speak the native language, and differences 
in maternal care between the Netherlands and the home-country, make it more difficult 
to receive the needed care and support [39,40]. Given that being a woman of a non-
Caucasian ethnicity is also a strong predictor of adverse birth outcomes [41,42], 
exploring why these women might experience higher pregnancy-specific anxiety levels 
is of great importance.

Our results confirm the observation by Arch [26] that “different women worry about 
different aspects of pregnancy”. For example, parity (being nulliparous) showed a small 
association with fear of bearing a handicapped child, whereas it showed one of the 
strongest associations with fear of giving birth. Possibly, the experience of previous 
birth process is not so important when it comes to bearing a handicapped child, but is 
important when it comes to giving birth. For health care providers to be able to support 
pregnant women effectively, further research should focus more on understanding why 
certain background characteristics are associated with (certain types of) pregnancy-
specific anxiety.

PREGNANCY-SPECIFIC ANXIETY AND ITS ASSOCIATION WITH NEGATIVE 
HEALTH-RELATED BEHAVIOURS
Our finding that both high and very low levels of pregnancy-specific anxiety were 
associated with smoking during pregnancy is in line with a study by Goedhart and 
others [27] and supports the idea that unhealthy behaviour might not only be a reaction 
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or a coping mechanism for anxious pregnant women, but may also result from feeling 
indifferent about one’s own health and the health of the baby [27]. Given these findings, 
one can argue that some level of pregnancy-specific anxiety might be ‘healthy’, as it might 
arise from the wish of a pregnant woman for her baby to be healthy, which motivates 
her to avoid unhealthy behaviours [43]. This U-shaped relation, however, was not found 
between too much weight gain and pregnancy-specific anxiety. Moreover, contrary to 
Arch [26], who found pregnancy-specific anxiety to be one of the strongest predictors 
of alcohol use, we did not find an association between pregnancy-specific anxiety and 
alcohol use while controlling for background characteristics. Caution is needed however, 
since women tend to severely underreport their alcohol consumption during pregnancy 
[44], while self-reported measures of smoking seem more accurate [45]. Additionally, 
our sample mainly consists of low-risk women which are in general older, have a higher 
socioeconomic status, and more often a Dutch ethnicity compared to higher-risk pregnant 
women [46]. It is possible that these women have an advantage in terms of social and 
economic resources, which makes them better able to cope with pregnancy-specific 
anxiety. This could weaken the association between pregnancy-specific anxiety and 
negative health-related behaviours that exists in a general population. 

STUDY STRENGTHS AND LIMITATIONS
An important strength of our study is that we were able to use a large study population 
allowing us to examine the association between pregnancy-specific anxiety and a 
wide range of background characteristics and health-related behaviours. A limitation 
of our study is that we largely relied on cross-sectional data, which prevents us from 
making any claims on causality. For example, our finding that smoking is associated 
with pregnancy-specific anxiety could be explained by the theory that pregnancy-
specific anxiety might lead to unhealthy behaviour. However, one can also imagine 
that women who smoke during pregnancy will probably also be more worried about 
their increased pregnancy risks than women who did not smoke during pregnancy. The 
same accounts for too much weight gain during pregnancy, which was measured at 
a later time point than pregnancy-specific anxiety, but is likely the result of a process 
(weight gain) that was already going on earlier in pregnancy. We cannot rule out 
therefore that women are concerned about their pregnancy because they were gaining 
too much weight during the course of pregnancy. Nevertheless, other studies did show 
that stress during pregnancy leads to unhealthy behaviours such as smoking, alcohol 
use and being sedentary [1,18–20]. Moreover, Lobel and others [19], who focused on 
pregnancy-specific stress, a wide range of health behaviours, and several adverse birth 
outcomes, indeed found pregnancy-specific stress to indirectly lead to low birth weight 
through smoking. Given these findings, it is important to further examine health-related 
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behaviour as a potential pathway through which pregnancy-specific anxiety might lead 
to adverse pregnancy outcomes. A second limitation of our study is that although we 
used a low-risk study population, we were not able to control for current and previous 
pregnancy complications, while it has been found for example that previous birth 
experiences are an important predictor of fear of childbirth for parous women [47]. We 
would suggest future studies to take these factors into account. A third limitation is that 
we measured health-related behaviours and anxious or depressed mood in our study by 
using single question measures. It is worthwhile considering more elaborate measures 
of these factors in future studies. Fourth, the PRAQ-R has not been validated yet cross-
culturally. It has been shown, however, to be a reliable measure in culturally diverse 
study samples [48].

CONCLUSIONS

Our study showed that nulliparous women, women with an anxious or depressed 
mood, and women with a Turkish or Moroccan ethnicity are more likely to experience 
elevated levels of pregnancy-specific anxiety. Future research is needed to confirm 
these findings, and to find out why women with certain background characteristics are 
more prone to elevated levels of pregnancy-specific anxiety. Knowing which women 
are more vulnerable and why, may serve as input for interventions to support women 
with elevated pregnancy-specific anxiety levels during their pregnancy. Additionally, 
it is important to further examine if pregnancy-specific anxiety might lead to adverse 
pregnancy outcomes through negative health related behaviours by using techniques 
like structural equation modelling. If so, this knowledge can be used by health care 
providers. For example, health care providers can screen for elevated pregnancy-
specific anxiety levels and support pregnant women on how to cope with their anxieties 
in a way that does not include unhealthy behaviours. 
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