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Abstract 

Background: Access to reliable information is critical to women’s experience and wellbeing during pregnancy and 
childbirth. In our information‑rich society, women are exposed to a wide range of information sources. The primary 
objective of this study was to explore women’s use of information sources during pregnancy and to examine the 
perceived usefulness and trustworthiness of these sources.

Method: A quantitative cross‑sectional study of Dutch women’s experiences with various information sources during 
pregnancy, including professional (e.g. healthcare system), and informal sources, divided into conventional (e.g. family 
or peers) and digital sources (e.g. websites or apps). Exploratory backward stepwise multiple regression was per‑
formed to identify associations between the perceived quality of information sources and personal characteristics.

Results: A total of 1922 pregnant women were included in this study. The most commonly used information sources 
were midwives (91.5%), family or friends (79.3%), websites (77.9%), and apps (61%). More than 80% of women found 
professional information sources trustworthy and useful, while digital sources were perceived as less trustworthy and 
useful. Personal factors explain only a small part of the variation in the perceived quality of information sources.

Conclusion: Even though digital sources are perceived as less trustworthy and useful than professional and conven‑
tional sources, they are among the most commonly used sources of information for pregnant women. To meet the 
information needs of the contemporary generation of pregnant women it is essential that professionals help in the 
development of digital information sources.

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
Access to reliable information is critical to women’s expe-
rience and wellbeing during pregnancy and childbirth [1, 
2]. Information and education help women understand 
what is happening and what can happen during this life-
changing passage [3] and it improves women’s satisfac-
tion with the childbirth experience [4]. Pregnant women 
seek information to feel more confident and comfortable 
in their communication with healthcare providers, to 
make decisions during the perinatal period, and to pre-
pare themselves for their maternal responsibilities [4–8].

Adequate information helps to decrease stress and 
anxiety, provide support, and enhance self-esteem and 
internal control [9–12]. While inadequate information – 
either limited, contradictory, or false – is related to loss 
of control and limited participation in decision-making 
[5, 13, 14]. Not meeting women’s information needs dur-
ing pregnancy can increase their worries and anxiety, is 
a risk factor for isolation, and is a predictor of low confi-
dence as a parent [15]. Therefore, it is important for preg-
nant women to have access to information suited to their 
needs, delivered in the right amount and at the right time 
[9, 16, 17].

Fulfilling a woman’s information needs depends on 
her access to adequate resources and her ability to com-
prehend what has been presented to her [7]. In the cur-
rent context of our information-rich society, women are 
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exposed to a wide range of information sources. This 
includes information sources from the healthcare sys-
tem, conventional sources (e.g. family, peers, and books) 
and digital information sources (e.g., websites, apps, and 
social media) [18, 19].

A woman’s use and appreciation of information 
depends on its quality, an assessment influenced by con-
cepts of perceived trustworthiness and usefulness [20, 
21]. While women express a desire for accurate informa-
tion [19], they are aware that what they encounter may be 
inaccurate or biased. The trustworthiness of information 
is a major concern for them [7]. Two antecedents of trust 
in health information are defined1) “trust as the evalu-
ation of information quality” or 2) “the intention to use 
the found information” [22] Because the possibly nega-
tive consequences of making decisions on untrustworthy 
or flawed information, trustworthiness of information is 
notably serious [23]

To assess trustworthiness of information, women look 
for information on one topic from a range of different 
information sources. If similar information is provided 
in different sources, they will perceive it as trustworthy 
[7, 19, 24]. A woman’s perception of the trustworthiness 
of information is associated with her health-beliefs, her 
age, and level of education [25]. However, even when 
information is perceived as trustworthy, it may not be 
considered useful [7]. Women judge the usefulness of 
information based on its appropriateness, evaluating it in 
the context of their personal circumstances, gestational 
age, personal beliefs, and values [7].

Although several studies have focused on women’s 
information seeking behaviors in maternity care, to our 
knowledge no study has compared formal, conventional 
and digital information sources, including women’s per-
ceptions of their perceived trustworthiness and useful-
ness. Gaining more insight into the information sources 
pregnant women use to satisfy their information needs 
and how they perceive the quality of these sources will 
help healthcare providers to more effectively meet wom-
en’s preferences, contribute to improvement of decision-
making based on correct information, and enhance the 
quality of woman-centred care. Therefore, the aim of this 
study is to describe women’s use of different sources of 
information and to examine how they perceive the qual-
ity of that information, based on their view of its useful-
ness and trustworthiness. We also explored the degree to 
which personal factors are associated with the perceived 
quality of different information sources.

Methods
Participants and settings
Data were obtained from StEM (Stem en Ervaringen 
van Moeders, [Voice and Experiences of Mothers]), a 

cross-sectional study of women’s preferences and experi-
ences during pregnancy, childbirth, and the postpartum 
period conducted in the Netherlands between February 
2019 and February 2020.

Maternity care in the Netherlands is organised in pri-
mary and secondary levels of care. Community midwives 
offer primary care to healthy women with uncomplicated 
pregnancies, referring women to obstetrician-led hos-
pital care when pathology is suspected or when com-
plications occur. In obstetrician-led care, a woman may 
receive care from a hospital-based midwife, an obstetri-
cian, or an obstetric resident, with an obstetrician having 
the final responsibility for care.

Women were invited to participate in the study through 
81 midwifery practices and 7 hospitals across the Nether-
lands, and by social media. Women were eligible for this 
study if they were between 12 and 20 weeks pregnant 
(early pregnancy cohort), or if they were more than 32 
weeks pregnant (late pregnancy cohort). Women could 
only participate once, either during early pregnancy OR 
late pregnancy.

Only women 18 years or older and with sufficient com-
mand of the Dutch language were included. We excluded 
women in cases of perinatal death or severe neonatal 
morbidity. Women gave their informed consent to par-
ticipate and completed the questionnaire online, by post, 
or by telephone.

Ethical considerations
The study was carried out in accordance with the Decla-
ration of Helsinki. Women gave their informed consent 
to participate. The Human Research Ethics Committee of 
METC Z, Heerlen (registry number: METCZ20180121) 
approved the study.

Measurement
We designed a self-administered questionnaire for 
each cohort. These questionnaires included validated 
tools, questions that had been used in previous studies, 
and additional questions about women’s background 
characteristics.

In this paper, we use data from the two cohorts 
described above. Women in each cohort were asked 
about their use of various information sources during 
pregnancy, including their perceptions of the trustwor-
thiness and usefulness of those sources.

Women were asked to indicate which information 
sources they consulted during pregnancy. We dis-
tinguished professional sources from maternity care 
providers, so-called professional sources (midwives, 
obstetricians, general practitioner, leaflets from care 
providers, websites from midwifes/hospital, and infor-
mation meetings organized by midwives/hospital), and 
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informal sources divided into conventional sources (ante-
natal classes, family / friends, peers, books and journals) 
and digital sources (apps, websites about pregnancy and 
childbirth, forums and blogs, social media and TV and 
Netflix programs) (Table  1). Responses were measured 
on a 4-point Likert scale from never (1) to often (4). We 
then asked women to rate the perceived trustworthiness 
and usefulness of the sources. These were measured on a 
5-point Likert scale from completely untrustworthy (1) to 
completely trustworthy (5), and completely useless (1) to 
completely useful (5).

We also collected data on psychological wellbeing, 
birth beliefs, social- and informational support, main 
healthcare provider, parity, age, level of education, mari-
tal status, and ethnicity.

The Patient Health Questionnaire (PHQ-4) was used 
to measure psychological wellbeing [26]. The PHQ-4 is 
a validated self-report questionnaire that consists of a 
depression scale (PHQ-2) and an anxiety scale (GAD-2). 
The composite PHQ-4 total score ranges from 0 to 12. 
Higher scores on the PHQ-4 represent higher levels of 
depression and/or anxiety.

The Birth Beliefs Scale was used to measure women’s 
basic beliefs about birth as a natural or medical process 
[27]. This validated scale consists of two subscales: beliefs 
that birth is a natural process (five statements) and beliefs 
that birth is a medical process (six statements), rated on 
a 5–point Likert scale. Higher scores indicate stronger 
beliefs about birth as a natural or medical process.

The Patient Reported Outcomes Measurement Infor-
mation System (PROMIS) was used to measure (1) infor-
mational support as perceived availability of helpful 
information or advice, and (2) social support as perceived 
feelings of being cared for and valued as a person [28]. 
Each concept of support was measured with four items 
scored on a 5-point Likert scale with higher scores indi-
cating more support.

Data analyses
Data are presented using frequencies and percentages for 
categorical variables and means and standard deviations 

(SDs) for continuous variables. Distributions of data 
about women’s uses and perceived trustworthiness and 
usefulness of information sources are reported using 
percentages.

We used backward stepwise multiple regression to ana-
lyse associations between personal characteristics and 
reported quality of information sources. The dependent 
variable was perceived quality, based on a summation 
(range 2-10) of the usefulness and trustworthiness of the 
source. The included predictor variables were age, psy-
chological wellbeing, birth beliefs, social and informa-
tional support, stage of pregnancy (early or late), level of 
education (low, medium, high), and parity (nulliparous 
and multiparous). Categorical variables were recoded 
into dummy variables. Missing values were designated to 
system missing and excluded from analyses. P-Values of 
<0.05 were considered statistically significant. The data 
were analysed using IBM SPSS Statistics for Windows 
version 23.0.

Results
Questionnaires were distributed to 2630 pregnant 
women (978 in early, and 1652 in late pregnancy). In 
total, 2091 women returned the questionnaire, 808 (82.6 
%) in early and 1283 (77.7 %) in late pregnancy (total 
response rate 79.5%). In total, 169 questionnaires (58 
in early, 111 in late pregnancy) were not complete. This 
resulted in 1922 questionnaires for analysis (750 in early, 
and 1172 in late pregnancy). The characteristics of preg-
nant women who participated are presented in Table 2.

Information sources used during pregnancy
Almost all women in our study got information from a 
midwife at some point during pregnancy (early preg-
nancy 96.4% and late pregnancy 98.5%). Women were 
less likely to use other professional sources, like leaflets 
from care providers. Frequently used informal conven-
tional information sources were peers, like pregnant 
women and other mothers (early pregnancy 86% and late 
pregnancy 91%), and family or friends (early pregnancy 
92% and late pregnancy 93.3%).

Table 1 Categories in sources of information

Professional sources
Midwives, obstetricians, general practitioner, leaflets from care providers, websites from midwifery practice or hospital, and information meetings 
organized by midwifery practice or hospital

Informal sources
Conventional sources

Antenatal classes, family / friends, peers like other mothers and pregnant women, books and journals

Digital sources

Apps, websites about pregnancy and childbirth, forums and blogs, social media, and TV and Netflix programs
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A majority of women used digital sources, e.g. websites 
about pregnancy and childbirth (early pregnancy 86.9% 
and late pregnancy 90.9%) or apps (early pregnancy 
75.3% and late pregnancy 70.3%), whereas social media 
- e.g. Twitter, Facebook, and Instagram - were less com-
monly used (Figs. 1 and 2).

Perceived trustworthiness and usefulness
We asked women to rate the trustworthiness and use-
fulness of the sources they used, (Figs. 3 and 4). Women 
expressed a high level of trust in professional informa-
tion sources. More than 90% of all women identified their 
care provider (midwife or obstetrician) as a trustworthy 
source of information, while conventional sources like 

peers were given lower scores of trustworthiness. Digital 
information was perceived as least trustworthy (Fig. 3).

Most of the professional and conventional sources 
scored higher than digital sources on usefulness. More 
than 80% of women found information from their mid-
wife, obstetrician, and antenatal classes (completely) use-
ful, while about 60% found apps and websites to be useful 
(Fig. 4).

The effect of personal factors on use and perceived quality 
of information sources
We looked more closely at frequently used information 
sources in relation to women’s personal characteristics 
(Table  2). Additionally, we looked at the association 
between personal characteristics and the perceived 

Table 2 Characteristics of the participants

*data source for characteristics of the general Dutch population.
1 Peristat, Perinatale cijfers in Nederland, year 2019 [29]
2 CBS Statline womens’s level of education between 25‑45 years [30]

Characteristics Early pregnancy 
(12-20 weeks)
n=750

Late pregnancy (≥32 weeks)
n=1172

Characteristics general 
Dutch population*

n (%) n (%)

Parity1

  Nulliparous 258 (34.4) 441 (37.6) 43.9%

  Multiparous 492 (65.6) 731 (62.4) 56.1%

Age1 Mean 30.4 years Mean 30.4 years N/A

min 19 ‑ max 43 years min 18 – max 43 years

  < 20 years 2 (0.3) 5 (0.4) 0.7%

  20‑24 years 61 (8.1) 107 (9.1) 7.6%

  25‑29 years 254 (33.9) 393 (33.5) 29.3%

  30‑34 years 313 (41.7) 454 (38.7) 40.0%

  35‑39 years 106 (14.1) 194 (16.6) 18.8%

  40‑44 years 14 (1.9) 19 (1.6) 3.4%

Level of education2

  Low 46 (6.1) 58 (4.9) 9.9%

  Middle 293 (39.1) 431 (36.8) 35.2%

  High 410 (54.7) 683 (58.3) 53.7%

Marital status
  Married / living together 720 (96.0) 1141 (97.4) N/A

  Living apart together 6 (0.8) 5 (0.4) N/A

  Single 13 (1.7) 19 (1.1) N/A

  Unknown 11 (1.5) 7 (0.6) N/A

Nationality
  Dutch 668 (89.1) 1037 (88.5) N/A

  Non‑Dutch 82 (10.9) 134 (11.4) N/A

  Unknown 1 (0.1) N/A

Main healthcare provider1

  Midwife 675 (90.0) 963 (82.2) 87.0% at start of antenatal care

  Obstetrician 37 (4.9) 116 (9.9) 12.5% at start of antenatal care

  Shared care 38 (5.1) 93 (7.9)
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quality of information sources (Table  3). We focused 
on one professional information source (leaflets from 
care providers), and four informal information sources, 
including two conventional sources (antenatal classes, 
and peers) and two digital sources (websites and apps), 
because all of these sources require active information 
seeking behaviour of women.

Nulliparous women used all sources more frequently 
than multiparous women. The use of leaflets and websites 
was lower amongst women who had a low level of educa-
tion versus a middle or high level of education. Antenatal 
classes were more often used by women with a high level 
of education compared to the other two levels. Women 
who used antenatal classes had higher mean scores on 
birth beliefs as a natural process and lower mean scores 
on birth beliefs as a medical process (Table 3).

The associations between personal factors and the per-
ceived quality of information sources are presented in 
Table 4. Multiple linear regression showed that a limited 
number of personal factors were associated with the per-
ceived quality of information sources.

The quality of the leaflets from maternity care profes-
sionals was rated higher by women in the late stage of 

pregnancy, with a high level of education, a higher level 
of informational support, and stronger birth beliefs (both 
natural and medical).

For antenatal classes, a lower level of psychological 
wellbeing (i.e. higher levels of anxiety and depression), 
a higher score on birth beliefs as a natural process and 
being in the late stage of pregnancy were significantly 
associated with higher perceived quality.

The quality of information from peers – such as preg-
nant women and other mothers – was rated higher by 
nulliparous women, women in early pregnancy, and 
women with higher levels of informational support.

The quality of websites was rated higher by nullipa-
rous women, women with higher levels of social sup-
port, while apps were rated higher by nulliparous women 
who were older, with a higher level of social support and 
higher beliefs about birth as a medical process.

Discussion
Our study investigated the information sources used by 
women during pregnancy including their perceptions 
of the quality of that information, as measured by its 
reported trustworthiness and usefulness.

Fig. 1 Information sources used during early pregnancy in percentage
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We found that midwives were the most frequently 
used source of information, followed, in order, by 
informal sources such as websites, pregnancy and 
childbirth apps, family and friends, forums, blogs and 
peers. Social media (e.g., Twitter and Facebook) were 
less often used to gain information. The number of 
women using obstetricians as information source is 
much lower in our study. We need to keep in mind that, 
in our sample, 95% of the women in early pregnancy 
and 82% of the women in late pregnancy received care 
from a midwife, while only 10% and 18% respectively 
received care from an obstetrician. These percentages 
reflect the care given to the whole pregnant population 
in the Netherlands.

Our findings are consistent with the results of a sys-
tematic literature review of 31 studies from 14 countries 
that found the most common information sources used 
by pregnant women to be health professionals, family, 
friends, and the internet [31]. Despite growing interest 
in digital sources among pregnant women in the Neth-
erlands, the midwife as professional source was the 
most widely used source of information for pregnant 
women [32].

Despite the high use of digital sources, such as websites 
and apps, women in our study rated these media as the 
least trustworthy sources of information. Professional 
sources were regarded as more trustworthy and seen as 
offering more useful information. Previous research-
ers have already suggested that it is unlikely that digital 
sources will replace the importance of the “human touch” 
of healthcare professionals [33]. As Camacho [32] points 
out, healthcare providers provide reassurance when 
pregnant women are confronted with contradictions in 
other information sources.

Other studies found that digital sources have a more 
complementary function, used by women as an extra 
source of information outside the healthcare system [34, 
35]. Easy accessibility and unlimited availability of digital 
information makes it a convenient source of additional 
information [15, 24, 36, 37]. A study in the Netherlands 
reported that the minority of women who did not use the 
internet as an information source during pregnancy did 
not feel the need to do so as long as they received enough 
information from other sources [24]. There is some con-
cern that women who use the internet as an information 
source for decisions concerning pregnancy and childbirth 

Fig. 2 Information sources used during late pregnancy in percentage
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[24, 38, 39] rarely discuss that information with their 
maternity care providers [40, 41]. Since our study pointed 
out a high use of digital sources, midwives should ask 
women what information sources they are using for their 
decision-making and be prepared to recommend web-
sites that are trustworthy and useful. By initiating conver-
sations about the reliability of information sources, care 
providers can prevent inaccurate decisions based on mis-
information, while, at the same time, strengthening the 
process of shared decision-making.

Social media may be regarded as less trustworthy 
because they are designed for social networking and sup-
port [19]. Social media create communication platforms 
where women may connect with other pregnant women 
to share experiences and acquire emotional or informa-
tional support [37, 42]. Still, over time these media may 
become more influential as women appreciate informa-
tion from interpersonal sources, especially from people 
like themselves [43].

Compared to women with middle and high levels of 
education, women with a low level of education use writ-
ten information sources like leaflets and websites less 

often. Higher levels of health literacy are often essen-
tial to obtain, understand, assess, and use health-related 
information and to make health-related decisions [44]. 
People with lower levels of health literacy are more likely 
to prefer text-limited sources to receive health informa-
tion [45]. Using visual images next to plain language can 
lead to a better understanding of health information dur-
ing pregnancy [7]. Even if there is equal access to leaflets 
and websites, the use of complicated language will limit 
its value to women with limited health literacy.

Another important finding of our study is that leaflets 
provided by maternity care professionals are used less 
often than peers, apps, and websites. An earlier Dutch 
study reported that women are given too many leaflets 
and they do not address the information needs of women 
in a “just-in-time” manner [9]. This may explain what we 
learned about the limited use of leaflets, regardless the 
educational level of the women.

We found that nulliparous women used a larger vari-
ety of information sources during their pregnancy than 
multiparous women. Most likely nulliparous women 
have higher information needs, because of the novelty 

Fig. 3 Trustworthiness of information sources in percentage
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of this life changing period. Our results are in line with 
the results of a previous study of Kamali [6] who reported 
that being a nulliparous women had a significant effect on 
the use of information sources, while multiparous women 
relied more on their prior knowledge and experience.

Personal factors explain only a small part of the vari-
ation in perceived quality of information sources, espe-
cially digital information sources. Personal factors 
account for only 1.7% of the variation in both the per-
ceived quality of websites and the perceived quality of 
apps. We know from other studies that people judge 
the usefulness and trustworthiness of health informa-
tion sources based on several features of that informa-
tion including: 1) the authority or professional source of 
information; 2) regency of the information; 3) use of plain 
language; 4) details of information; 5) customised or per-
sonalised information; 6) reassurance; 7) lack of bias; 
8) inclusion of further contacts and sources for help 9) 
attractive and colourful design, and 10) user-friendliness, 
e.g. easy and immediately accessible [20, 21, 37]. How-
ever, such in-depth investigation about the features of the 
information sources was beyond the scope of this study. 

Further research on the drivers of perceived quality of 
information sources should use multiple items to meas-
ure characteristics of the information and of the users.

Study strengths and limitations
Our study has both strengths and limitations. To our 
knowledge, this is the first study that explores both the 
usefulness and trustworthiness of information sources 
used by Dutch pregnant women, including professional 
sources and informal sources like digital sources and 
conventional sources. Furthermore, our results are based 
on a large sample of 1922 women spread throughout the 
Netherlands. Our study is limited by the fact that we had 
little direct control over the inclusion process. We do not 
know the exact number of women eligible for this study, 
and we do not have information about non-responders 
and women who refused to participate. Because part of 
our participants were invited through social media (like 
Facebook and Twitter), it may be that our study popula-
tion uses digital media more frequently than the general 
population of Dutch pregnant women. However, a vast

 

Fig. 4 Usefulness of information sources in percentage
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majority of our participants (90.4%) were recruited by 
healthcare providers and not via the internet. Like many 
survey studies, our participants are not completely com-
parable with the general Dutch population of pregnant 
women. The level of education of participants was slightly 
higher and we had more multiparous than nulliparous 
women in our study. Furthermore, the questionnaires 
were only available in the Dutch language, resulting in 
under-representation of ethnic minorities. Finally, it was 
beyond the focus of our study to explore men’s experi-
ences, even though we know that the opportunity to 

receive information addressing the needs and perspec-
tives of fathers supports the transition to fatherhood 
[46, 47].

Conclusion
Professional sources of information, are perceived as 
highly trustful and useful. Interestingly, digital sources 
are one of the most commonly used information sources 
by pregnant women, even though they are perceived as 
less useful and trustworthy than professional sources. 

Table 3 Information sources and characteristics of frequent users

* N is the sum of women who sometimes or often used a specific information source (=frequent user)

**The percentages express the proportion of women with that specific condition or characteristic who frequently used that source of information

Characteristics
N=total 1922

Leaflets care 
providers

Antenatal classes Peers Websites pregnancy 
and childbirth

Apps

N=1072* N=605* N=1419* N= 1498* N= 1172*

N % ** N % ** N % ** N % ** N % **
Phase of pregnancy
  Early (750) 390 52.0% 151 20.1% 528 70.6% 576 76.8% 489 65.4%

  Late (1172) 682 58.2% 454 38.7% 891 76.0% 922 78.7% 682 58.2%

Main healthcare provider
  Midwife (1638) 921 56.0% 523 31.9% 1212 74.0% 1278 78.0% 1007 61.5%

  Obstetrician (153) 78 51.0% 40 26.1% 114 74.5% 122 79.7% 89 58.2%

  Shared care (131) 73 55.7% 42 32.1% 93 70.0% 98 74.8% 76 58.0%

Parity
  Nulliparous (699) 452 64.7% 294 42.1% 584 83.5% 589 84.3% 493 70.5%

  Multiparous (1233) 620 50.7% 311 25.4% 835 68.3% 909 74.3% 679 55.5%

Age mean (SD) 29.9 (4.31) 30.6 (4.08) 30.1 (4.22) 30.2 (4.36) 30.0 (4.15)

   < 20 years (7) 5 71.4% 1 14.3% 6 85.7% 5 71.4% 4 57.1%

   20‑24 years (168) 116 69.0% 37 22.0% 126 75.0% 144 85.7% 107 63.7%

   25‑29 years (647) 384 59.4% 215 33.2% 508 78.5% 521 80.5% 440 68.0%

   30‑34 years (767) 420 54.8% 252 32.9% 557 72.6% 580 75.6% 453 59.1%

   35‑39 years (300) 127 42.3% 91 30.3% 204 68.0% 221 73.7% 154 51.3%

   40‑44 years (33) 20 60.6% 9 27.3% 18 54.4% 27 81.8% 14 42.4%

Level of education
  Low (104) 46 44.2% 20 19.2% 74 71.2% 71 68.3% 62 59.6%

  Middle (724) 406 56.1% 172 23.8% 538 74.3% 562 77.6% 456 63.0%

  High (1093) 619 56.6% 413 37.8% 807 73.8% 864 79.9% 653 59.7%

  Unknown 1 0.1% 1 0.1% 1 0.1%

Birth Belief Scale (Range 1-5)
  Natural process

  Frequent users mean (SD) 3.83 (0.51) 3.96 (0.56) 3.83 (0.55) 3.81 (0.54) 3.80 0.55

  Non‑frequent users mean (SD) 3.81 (0.60) 3.76 (0.54) 3.82 (0.55) 3.89 (0.58) 3.86 (0.55)

 Medical process

  Frequent users mean (SD) 3.03 (0.55) 2.92 (0.62) 3.04 (0.58) 3.06 (0.56) 3.06 (0.57)

  Non‑frequent users mean (SD) 3.04 (0.62) 3.09 (0.56) 3.00 (0.61) 2.94 (0.65) 2.99 (0.60

PHQ (range 4-16)
  Frequent users mean (SD) 5.45 (1.84) 5.33 (1.65) 5.45 (1.82) 5.50 (1.9) 5.52 (1.91)

  Non‑frequent users mean (SD) 5.42 (1.92) 5.49 (1.97) 5.41 (2.03) 5.22 (1.82) 5.30 (1.81)
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Midwives, as the most common main providers of mater-
nity care in the Netherlands, are highly valued as an 
important personal source of information. We also found 
that the perceived quality of different sources of informa-
tion did not vary across different characteristics of our 
participants, suggesting that many additional factors play 
a role in the assessment of the quality of information. 
Our research points to the need to put more emphasis 
on developing professional information about pregnancy 
and childbirth in digital sources like websites and apps, as 
it seems that leaflets do not match the information needs 
of the contemporary generation of pregnant women. In 
their contacts with pregnant women,

pregnancy and childbirth and guide women to trust-
worthy and useful digital information sources. Through 
these discussions maternity care providers can prevent 
inaccurate decisions based on misinformation, while 
strengthening the process of shared decision-making.

Acknowledgements
We thank the midwifery practices and hospitals for recruiting respondents for 
the study. We also thank the women who participated in our survey.

Authors’ contributions
MV participated in the conceptual design of the study, conducted data 
collection, conducted the data analysis and interpretation of data, and 
prepared the manuscript. DD contributed to the interpretation of data 
and the drafting of the manuscript. LB supervised data analysis, contrib‑
uted to the interpretation of data and the drafting of the manuscript. MN 
and RdV participated in the conceptual design of the study, supervised 
data collection, contributed to the interpretation of the data and the 
drafting of the manuscript. All of the authors critically reviewed the 
article for important intellectual content and approved the final version 
submitted for publication.

Funding
This work was supported by the KNOV (Royal Dutch Organization of Mid‑
wives), Zuyd University of Applied Sciences, and Stichting Bijzondere Voorzie‑
ningen Moederschapszorg

Availability of data and materials
The datasets used and/or analysed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Researchers confirm that all methods used in this study were carried out 
in accordance with the declaration of Helsinki. The study was reviewed 
and approved by The Human Research Ethics Committee of METC Z, 
Heerlen (registry number: METCZ20180121). All participants provided 
written or digital informed consent, and the ethics committee approved 
the procedures.

Consent for publication
Not applicable

Competing interests
The authors declare that they have no competing interests.

Author details
1 Research Centre for Midwifery Practice, Zuyd University of Applied Sciences, 
Maastricht, Netherlands. 2 CAPHRI School for Public Health and Primary Care, 
Maastricht University, Maastricht, Netherlands. 

Received: 25 March 2021   Accepted: 17 January 2022

References
 1. Deave T, Johnson D, Ingram J. Transition to parenthood: the needs of 

parents in pregnancy and early parenthood. BMC Pregnancy Childbirth. 
2008;8(30). https:// doi. org/ 10. 1186/ 1471‑ 2393‑8‑ 30.

 2. Grylka‑Baeschlin S, van Teijlingen E, Gross MM. Cultural differences in 
postnatal quality of life among German‑speaking women ‑ a prospective 
survey in two countries. BMC Pregnancy Childbirth. 2014;14:277 http:// 
www. biome dcent ral. com/ 1471‑ 2393/ 14/ 277.

 3. Rance S, McCourt C, Rayment J, Mackintosh N, Carter W, Watson K, et al. 
Women’s safety alerts in maternity care: is speaking up enough? BMJ 
Quality & Safety. 2013;22(4):348–55.

 4. Akca A, Corbacioglu Esmer A, Ozyurek ES, Aydin A, Korkmaz N, Gorgen 
H, et al. The influence of the systematic birth preparation program on 
childbirth satisfaction. Arch Gynecology Obstetr. 2017;295(5):1127–33. 
https:// doi. org/ 10. 1007/ s00404‑ 017‑ 4345‑5.

 5. Hollins Martin CJ, Robb Y. Women’s views about the importance of educa‑
tion in preparation for childbirth. Nurse Education Pract. 2013;13(6):512–8.

 6. Kamali S, Ahmadian L, Khajouei R, Bahaadinbeigy K. Health information 
needs of pregnant women: information sources, motives and barriers. 
Health Information Libraries J. 2018;35(1):24–37. https:// doi. org/ 10. 1111/ 
hir. 12200.

 7. Vamos CA, Merrell L, Detman L, Louis J, Daley E. Exploring Women’s 
Experiences in Accessing, Understanding, Appraising, and Applying 
Health Information During Pregnancy. J Midwifery Women’s Health. 
2019;64(4):472–80. https:// doi. org/ 10. 1111/ jmwh. 12965.

 8. Wright EM, Matthai MT, Meyer E. The Influence of Social Media on Intra‑
partum Decision Making. J Perinat Neonat Nurs. 2019;0:1–10. https:// doi. 
org/ 10. 1097/ JPN. 00000 00000 000377.

 9. Baas CI, Erwich JJ, Wiegers TA, de Cock TP, Hutton E. Women’s sugestions 
for improving midwifery care in the Netherlands. Birth. 2015;42:369–78.

 10. Demirci J, Caplan E, Murray N, Cohen S. “I Just Want to Do Everything 
Right:” Primiparous Women’s Accounts of Early Breastfeeding via an App‑
Based Diary. J Pediatr Healthcare. 2018;32(2):163–72. https:// doi. org/ 10. 
1016/j. pedhc. 2017. 09. 010.

 11. Fitzgerald EM, Cronin SN, Boccella SH. Anguish, Yearning, and Identity. 
J Transcultural Nurs. 2016;27(5):464–70. https:// doi. org/ 10. 1177/ 10436 
59615 578718.

 12. Cipolletta S, Sperotto A. From the hospital organisation to the child‑
birth practice: Italian women’s experiences. J Reprod Infant Psychol. 
2012;30(3):326–36. https:// doi. org/ 10. 1080/ 02646 838. 2012. 707777.

 13. Lindqvist M, Persson M, Mogren I: "Longing for individual recognition" 
– Pregnant women’s experiences of midwives’ counselling on physical 
activity during pregnancy. Sexual Reprod Healthcare. 2018;15:46‑53. 
https://dx.doi.org/https:// doi. org/ 10. 1016/j. srhc. 2017. 12. 003

 14. Persson EK, Fridlund B, Kvist LJ, Dykes AK. Mothers’ sense of security in the 
first postnatal week: interview study. J Adv. 2011;67(1):105–16.

 15. Bjelke M, Martinsson AK, Lendahls L, Oscarsson M. Using the Internet as 
a source of information during pregnancy ‑ A descriptive cross‑sectional 
study in Sweden. Midwifery. 2016;40:187–91. https:// doi. org/ 10. 1016/j. 
midw. 2016. 06. 020.

 16. Etowa JB. Black Women’s Perceptions of Supportive Care During Child‑
birth. Int J Childbirth Education. 2012;27(1):27–32.

 17. Hildingsson IM, Sandin‑Bojö A‑K. ‘What is could indeed be better’—
Swedish women’s perceptions of early postnatal care. Midwifery. 
2011;27(5):737–44.

 18. Risica PM, Phipps MG. Educational preferences in a prenatal clinic. Int J 
Childbirth Education. 2006;21(4):4–7.

 19. Criss S, Woo Baidal JA, Goldman RE, Perkins M, Cunningham C, Taveras EM. 
The Role of Health Information Sources in Decision‑Making Among His‑
panic Mothers During Their Children’s First 1000 Days of Life. Matern Child 
Health J. 2015;19(11):2536–43. https:// doi. org/ 10. 1007/ s10995‑ 015‑ 1774‑2.

 20. Boon‑itt S. Quality of health websites and their influence on perceived 
usefulness, trust and intention to use: an analysis from Thailand. In:  Jour‑
nal of Innovation and Entrepreneurship, vol. 8; 2019. p. 1–18. https:// doi. 
org/ 10. 1186/ s13731‑ 018‑ 0100‑9.

https://doi.org/10.1186/1471-2393-8-30
http://www.biomedcentral.com/1471-2393/14/277
http://www.biomedcentral.com/1471-2393/14/277
https://doi.org/10.1007/s00404-017-4345-5
https://doi.org/10.1111/hir.12200
https://doi.org/10.1111/hir.12200
https://doi.org/10.1111/jmwh.12965
https://doi.org/10.1097/JPN.0000000000000377
https://doi.org/10.1097/JPN.0000000000000377
https://doi.org/10.1016/j.pedhc.2017.09.010
https://doi.org/10.1016/j.pedhc.2017.09.010
https://doi.org/10.1177/1043659615578718
https://doi.org/10.1177/1043659615578718
https://doi.org/10.1080/02646838.2012.707777
https://doi.org/10.1016/j.srhc.2017.12.003
https://doi.org/10.1016/j.midw.2016.06.020
https://doi.org/10.1016/j.midw.2016.06.020
https://doi.org/10.1007/s10995-015-1774-2
https://doi.org/10.1186/s13731-018-0100-9
https://doi.org/10.1186/s13731-018-0100-9


Page 12 of 12Vogels‑Broeke et al. BMC Pregnancy and Childbirth          (2022) 22:109 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 21. Marshall LA, Williams D. Health Information: Does Quality Count for the 
Consumer? How Consumers Evaluate the Quality of Health Informa‑
tion Materials across a Variety of Media. J Librarianship Information Sci. 
2006;38(3):141–56.

 22. Sbaffi L, Rowley J. Trust and Credibility in Web‑Based Health Informa‑
tion: A Review and Agenda for Future Research. J Med Internet Res. 
2017;19(6):e218.

 23. Kitchens B, Harle CA, Li S. Quality of health‑related online search results. 
Decision Support Syst. 2014;57(1):454–62.

 24. Jacobs EJA, van Steijn ME, van Pampus MG. Internet usage of women 
attempting pregnancy and pregnant women in the Netherlands. 
Sexual Reprod Healthcare. 2019;21:9–14. https:// doi. org/ 10. 1016/j. 
srhc. 2019. 04. 005.

 25. Dutta‑Bergman M. Trusted online sources of health information: differ‑
ences in demographics, health beliefs, and health‑information orienta‑
tion. J Med Internet Res. 2003;5(3):e21.

 26. Löwe B, Wahl I, Rose M, Spitzer C, Glaesmer H, Wingenfeld K, et al. A 4‑item 
measure of depression and anxiety: validation and standardization of the 
Patient Health Questionnaire‑4 (PHQ‑4) in the general population. J Affec‑
tive Dis. 2010;122(1‑2):86–95. https:// doi. org/ 10. 1016/j. jad. 2009. 06. 019.

 27. Preis H, Gozlan M, Dan U, Benyamini Y. A quantitative investigation into 
women’s basic beliefs about birth and planned birth choices. Midwifery. 
2018;63:46–51. https:// doi. org/ 10. 1016/j. midw. 2018. 05. 002.

 28. Terwee CB, Roorda LD, de Vet HCW, Dekker J, Westhovens R, van Leeuwen 
J, et al. Dutch‑Flemish translation of 17 item banks from the Patient‑
Reported Outcomes Measurement Information System (PROMIS). Qual 
Life Res. 2014;23(6):1733–41.

 29. Perined, 2019. https:// www. peris tat. nl/. (Accessed 11 Jan 2021).
 30. CBS statline womens level of education between 25‑45 years. https:// 

opend ata. cbs. nl/ statl ine/#/ CBS/ nl/ datas et/ 82275 NED/ table? ts= 16033 
49366 197. (Accessed 18 Oct 2020).

 31. Ghiasi A. Health information needs, sources of information, and barriers 
to accessing health information among pregnant women: a systematic 
review of research. J Matern‑Fetal Neonatal Med. 2019;1‑11. https:// doi. 
org/ 10. 1080/ 14767 058. 2019. 16346 85.

 32. Camacho‑Morell F, Esparcia J. Influence and use of information sources 
about childbearing among Spanish pregnant women. Women Birth. 
2020;33(4):367–76. https:// doi. org/ 10. 1016/j. wombi. 2019. 08. 003.

 33. Plutzer K, Keirse MJNC. Effect of Motherhood on Women’s Preferences for 
Sources of Health Information: A Prospective Cohort Study. J Community 
Health. 2012;37(4):799–803. https:// doi. org/ 10. 1007/ s10900‑ 011‑ 9513‑0.

 34. Smailhodzic E, Hooijsma W, Boonstra A, Langley DJ. Social media use in 
healthcare: A systematic review of effects on patients and on their rela‑
tionship with healthcare professionals. BMC Health Serv Res. 2016;16(1). 
https:// doi. org/ 10. 1186/ s12913‑ 016‑ 1691‑0.

 35. Yang Q, Chen Y, Wendorf Muhamad J. Social Support, Trust in Health 
Information, and Health Information‑Seeking Behaviors (HISBs): A Study 
Using the 2012 Annenberg National Health Communication Survey 
(ANHCS). Health Communication. 2017;32(9):1142–50.

 36. Lagan BM, Sinclair M, George Kernohan W. Internet Use in Preg‑
nancy Informs Women’s Decision Making: A Web‑Based Survey. Birth. 
2010;37(2):106–15. https:// doi. org/ 10. 1111/j. 1523‑ 536X. 2010. 00390.x.

 37. Luptun D. The use and value of digital media for information about 
pregnancy and early motherhood: a focus group study. In: BMC 
Pregnancy and Childbirth. 2016;16(171):1–10. https:// doi. org/ 10. 1186/ 
s12884‑ 016‑ 0971‑3.

 38. Sanders RA, Crozier K. How do informal information sources influence 
women’s decision‑making for birth? A meta‑synthesis of qualitative stud‑
ies. In: BMC Pregnancy and Childbirth. 2018;18(21):1–26. https:// doi. org/ 
10. 1186/ s12884‑ 017‑ 1648‑2.

 39. Narasimhulu DM, Karakash S, Weedon J, Minkoff H. Patterns of Internet 
Use by Pregnant Women, and Reliability of Pregnancy‑Related Searches. 
Maternal and Child Health Journal. 2016;20(12):2502–9. https:// doi. org/ 
10. 1007/ s10995‑ 016‑ 2075‑0.

 40. Dekker RL, King S, Lester K. Social Media and Evidence‑Based Maternity 
Care: A Cross‑Sectional Survey Study. J Perinatal Educ. 2016;25(2):105–15. 
https:// doi. org/ 10. 1891/ 1058‑ 1243. 25.2. 105.

 41. Huberty J, Dinkel D, Beets MW, Coleman J. Describing the use of the 
internet for health, physical activity, and nutrition information in preg‑
nant women. Matern Child Health J. 2013;17(8):1363–72. https:// doi. org/ 
10. 1007/ s10995‑ 012‑ 1160‑2.

 42. Zhu C, Zeng R, Zhang W, Evans R, He R. Pregnancy‑Related Information 
Seeking and Sharing in the Social Media Era Among Expectant Mothers: 
Qualitative Study. J Med Internet Res. 2019;21(12):e13694. https:// doi. org/ 
10. 2196/ 13694.

 43. Clarke MA, Moore JL, Steege LM, Koopman RJ, Belden JL, Canfield SM, 
et al. Health information needs, sources, and barriers of primary care 
patients to achieve patient‑centered care: A literature review. Health 
Informatics journal. 2016;22(4):992–1016.

 44. Renkert S, Nutbeam D. Opportunities to improve maternal health literacy 
through antenatal education: an exploratory study. Health Promotion 
International. 2001;16(4):381–8. https:// doi. org/ 10. 1093/ heapro/ 16.4. 381.

 45. Manganello J, Gerstner G, Pergolino K, Graham Y, Falisi A, Strogatz D. The 
Relationship of Health Literacy With Use of Digital Technology for Health 
Information: Implications for Public Health Practice. J Public Health 
Management Pract. 2017;23(4):380–7. https:// doi. org/ 10. 1097/ PHH. 00000 
00000 000366.

 46. Hallgren A, Kihlgren M, Forslin L, Norberg A. Swedish fathers’ involvement 
in and experiences of childbirth preparation and childbirth. Midwifery. 
1999;15(1):6–15.

 47. Premberg A, Lundgren I. Fathers’ Experiences of Childbirth Education. 
J Perinatal Education. 2006;15(2):21–8. https:// doi. org/ 10. 1624/ 10581 
2406X 107780.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.1016/j.srhc.2019.04.005
https://doi.org/10.1016/j.srhc.2019.04.005
https://doi.org/10.1016/j.jad.2009.06.019
https://doi.org/10.1016/j.midw.2018.05.002
https://www.peristat.nl/
https://opendata.cbs.nl/statline/#/CBS/nl/dataset/82275NED/table?ts=1603349366197
https://opendata.cbs.nl/statline/#/CBS/nl/dataset/82275NED/table?ts=1603349366197
https://opendata.cbs.nl/statline/#/CBS/nl/dataset/82275NED/table?ts=1603349366197
https://doi.org/10.1080/14767058.2019.1634685
https://doi.org/10.1080/14767058.2019.1634685
https://doi.org/10.1016/j.wombi.2019.08.003
https://doi.org/10.1007/s10900-011-9513-0
https://doi.org/10.1186/s12913-016-1691-0
https://doi.org/10.1111/j.1523-536X.2010.00390.x
https://doi.org/10.1186/s12884-016-0971-3
https://doi.org/10.1186/s12884-016-0971-3
https://doi.org/10.1186/s12884-017-1648-2
https://doi.org/10.1186/s12884-017-1648-2
https://doi.org/10.1007/s10995-016-2075-0
https://doi.org/10.1007/s10995-016-2075-0
https://doi.org/10.1891/1058-1243.25.2.105
https://doi.org/10.1007/s10995-012-1160-2
https://doi.org/10.1007/s10995-012-1160-2
https://doi.org/10.2196/13694
https://doi.org/10.2196/13694
https://doi.org/10.1093/heapro/16.4.381
https://doi.org/10.1097/PHH.0000000000000366
https://doi.org/10.1097/PHH.0000000000000366
https://doi.org/10.1624/105812406X107780
https://doi.org/10.1624/105812406X107780

	Sources of information used by women during pregnancy and the perceived quality
	Abstract 
	Background: 
	Method: 
	Results: 
	Conclusion: 

	Background
	Methods
	Participants and settings
	Ethical considerations
	Measurement
	Data analyses

	Results
	Information sources used during pregnancy
	Perceived trustworthiness and usefulness
	The effect of personal factors on use and perceived quality of information sources

	Discussion
	Study strengths and limitations

	Conclusion
	Acknowledgements
	References


