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 Abstract 

 

The use of Internet surveys for epidemiologic research is increasing. With this 
review we investigate the use of web-based surveys examining a pregnancy-related 
topic.  

The literature search using the PubMed and the EMBASE database resulted in a 
final sample of 37 eligible publications published from 2000 to 2013. Of all 
publications found, 25 (67.6%) discussed a health-related topic, 10 (24.3%) 
discussed a methodological topic and 3 (8.1%) had investigated Internet use. 
Investigators used different methods for the recruitment of participants and 
recruitment time and recruited numbers were very different as well. The 
questionnaires of the studies using the Internet as main recruitment method were 
accessible from 24 hours until several years and these questionnaires were 
completed by 88 to 9,483 participants. Generally, participants included in the 
studies investigated, were older, higher educated and more ‘white’ than the target 
population.  

We conclude that the Internet can be used for questionnaire based studies to 
investigate perceptions of pregnant women or topics related to pregnancy 
assessing associations between variables and outcomes, providing the recruitment 
method used is efficient and well-targeted. Data obtained via open recruitment on 
the Internet is less suitable to calculate prevalences.  
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 Introduction 

 

Along the history of epidemiologic surveys, data collection has been performed 
using several methods, the most common being the face-to-face interview, 
telephone interview and pen-and-paper questionnaire. The cost-effectiveness of 
these traditional modes has been a point of discussion. Distributing and collecting 
questionnaires or performing interviews is time consuming and expensive and 
recruitment rates are declining over the years, probably because of an increase in 
the number of surveys posted and the effort asked of survey participants like 
biological sampling and follow up together with a general decrease of volunteerism 
[1].  

Since the Internet was introduced in the late 1990s, researchers started to 
investigate its possibilities as a tool for data collection. More people are online 
every year [2,3] and due to the advantages, the use of Internet surveys for 
epidemiologic research is increasing subsequently [4]. A web-based survey is 
convenient for the participants, data collection is more efficient, direct entry of the 
data in the database assures data quality and many potentially eligible subjects are 
to be reached [5,6].  

There is still some concern though about the validity of data collected and the 
possibility of selection bias [7,8], but research has shown that respondents 
attending a web-based survey are comparable to the ones participating in 
traditional survey methods and information acquired is at least as reliable [5,9]. 
The current march of the smartphone and tablet entailing permanent access to the 
Internet and the extensive use of social media create even more possibilities in 
using the Internet for research purposes. 

Epidemiological studies play an important role in the assessment of health, lifestyle 
choices and medication use during pregnancy. An Italian survey among pregnant 
women showed that 95% used the Internet and almost all of these women 
searched the Internet for pregnancy-related issues [10]. These numbers will be 
comparable for the rest of the Western world. This makes the Internet pre-
eminently suitable for reaching pregnant women for epidemiologic surveys.  

The aim of this review is to investigate the use of web-based surveys addressing 
women planning a pregnancy, being pregnant or having given birth. We will 
evaluate the benefits and drawbacks, the topics covered, and validity and 
completeness of the web-based surveys compared to traditional methods. 
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 Methods 

 

We performed a literature search using the PubMed and the EMBASE database to 
identify all relevant articles. Search terms used were: (Internet or web-based) and 
(questionnaire or survey) and (“pregnant women” or pregnancy). Publications 
were checked according to the following criteria: studies collecting data, using a 
questionnaire posted on the Internet; published in 2000 - 2013; written in the 
English language; addressing pregnant women, women trying to conceive or 
women who gave birth participating in a study with a topic concerning pregnancy. 
Publications with different modes of data collection (for example, women could 
attend by completing a questionnaire on the Internet or by returning a paper 
questionnaire) were only included when the characteristics and results of both 
groups were shown separately. If there were multiple publications using data 
derived from the same questionnaire, the information about the study design was 
clustered and the publications were listed as one study. 

 

 Results 

 

The literature search performed in April 2014 resulted in 507 references using 
PubMed and 552 references using EMBASE. All titles and abstracts and if necessary 
the body text were checked using the criteria stated above, resulting in a final 
sample of 37 eligible publications shown in Tables 1a-1c, sorted by topic. More 
extensive information about the selected publications can be found in Appendix 5. 

  

Table 1a. Eligible surveys addressing women planning a pregnancy, being pregnant or 
having given birth, published from 2000 to 2013, investigating a health-related topic. 

Refe-
rence Topic Recruitment 

Recruitment 
period Response 

11 asthma during pregnancy invitation at homepage 
of the investigators 
institution 

3 months 300 responses, 
final sample: 
166 

12 smoking cessation links to smoking 
cessation website 

11 months 491 responses, 
443 eligible 

13 getting pregnant on a website related to 
the topic  

8 weeks final sample: 
426 

14 hyperemesis gravidarum. on a website related to 
the topic 

3 years 808 women 

15 PTSD after birth links on relevant 
websites  

 921 responses, 
918 eligible 

16 risk-perception of drugs and 
other exposures (2 publi-
cations) 

links on relevant 
websites 

5 weeks 1821 
responses, 
1792 eligible 
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Table 1a – continuation. 

Refe-
rence Topic Recruitment 

Recruitment 
period Response 

17 future pregnancy manage-
ment after an unexplained 
stillbirth 

on a website related to 
the topic 

1 year 105 
participants 

18 delayed conception (several 
publications).  

links on relevant 
websites and press 
release 

from June 
2007 

2288 
participants 
after 6 months 

19 breast size Invitation discussion-
sites/ fora 

 120 completed 
surveys 

20 premonition before stillbirth links on relevant 
websites and press 
release 

2 years 1034 women, 
842 eligible 

21 depression nks to survey posted on 
relevant websites 

7 months 100 eligible 
participants 

22 influenza vaccination 
coverage 

via the SurveySpot panel 22 days response rate 
91%, 1457 
eligible  

23 influenza vaccination 
coverage 

via the SurveySpot panel 15 days response rate 
94%, 1660 
eligible 

24 influenza vaccination 
coverage 

via the SurveySpot panel 13 days response rate 
93%, 1702 
eligible  

25 IVF practices asked in clinic to 
complete on the spot  

 262 (98%) of 
268 

26 executive function in children 
 

paper flyers and links on 
craigslist.org and on 
message boards. 

 final sample: 
375  

27 PTSD after birth links on relevant 
websites and Internet 
support groups 

6 months final sample: 
675 

28 vaccination during 
pregnancy. 

eligible women were 
sent a letter 

4 months 3067 (21%) of 
14529 

29 birth induction based on age Advertisement on 
website for mothers 

24 hours final sample: 
663 

30 health problems, medication 
use and information need 
(several publication) 

links on relevant 
websites 

2 months in 
each 
country. 

total study 
population: 
9459 

31 acupuncture by e-mail or letter  137 (51.7%) of 
265  

32 pregnancy after a perinatal 
loss 

links on relevant 
websites and fora 

5 months 88 respondents 

33 Internet fora addressing 
miscarriage 

links on relevant 
websites and fora 

5 weeks 305 
respondents 

34 consumption and postpartum 
depression 

e-mails and snowball 
sampling. 

19 days 400 eligible 
surveys  

35 dietary supplement use  via mass-media 
campaigns 

over 3 years 903 pregnant 
women 
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Table 1b. Eligible Web-based Surveys Addressing Women Planning a Pregnancy, Being 
Pregnant or Having Given Birth, Published From 2000 to 2013, Investigating a 
Methodological  Topic. 

Refe-
rence Topic Recruitment 

Recruitment 
period Response 

18 recruiting a cohort via the 
Internet (2 of several 
publications) 

links on relevant 
websites and press 
release 

from June 
2007 

2288 
participants 
after 6 months 

36 the Edinburg Postnatal 
Depression scale 

on a website about 
pregnancy and 
motherhood  

3 weeks 492 responses, 
final sample: 
440 

37 recruitment and follow-up via 
the Internet 

poster and distribution 
of leaflets via a hospital 

1,5 year 687 responses, 
final sample: 
670 

38 comparison of methods of 
data collection. a 

invitation by letter 8 months 3997 (64.3%), 
506 by Internet 

39 measure of control and 
support during birth 

links on relevant 
websites  and by 
snowball e-mails 

Somewhere 
2004-2005? 

427 responses, 
402 eligible 

40 an eHealth program Invitation by email  6 months 163 (43.4%) of 
376 
participants 

41 comparison of information 
gained by Internet or 
interview  

eligible women were 
sent a leaflet 

14 months 159 (46%) 
responses, 106 
by Internet  

42 development of a 
psychological model 

advertisements on 
Facebook 

4 months final sample: 
344 women. 

43 testing a mid-range nursing 
theory  

links on pregnancy-
related websites, fora 
and social media   

3 months  143 eligible 
participants 

44 efficacy of prenatal care  link to survey posted on 
relevant website 

2 months 754 
respondents 

a There were more publications from this study, but they were not eligible for the review. 

 
 

Table 1c. Eligible Web-based Surveys Addressing Women Planning a Pregnancy, Being 
Pregnant or Having Given Birth, Published From 2000 to 2013, Investigating Internet Use 
Related to Pregnancy and Health. 

Refe-
rence Topic Recruitment 

Recruitment 
period Response 

45 the Internet as health 
information source 

links on pregnancy-
related websites 

12 weeks 613 eligible 
participants 

46 Internet use and web-based 
information 

by phone  105 (75.5%) of 
139  

47 characteristics of mothers 
using online support groups 

links on relevant 
message boards 

8-months final sample: 
1006 
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The majority of the 37 publications discussed a health-related topic (n=25, 67.6%). 
Ten (24.3%) studies discussed a methodological topic (one study had several 
publications addressing health-related topics but also methodological issues and is 
counted in both groups) and three (8.1%) had investigated Internet use. 

Table 2 shows the different recruitment methods used. Most studies used an open 
method of recruitment, like advertisement via the Internet itself (n=21, 56.8%) or 
via leaflets (n=1, 2.7%). The other 15 studies used a method addressing possible 
participants personally, allowing for the calculation of a response rate. Table 3 
shows the country of residence of the participants of the several studies. All 
publications come from the US and Europe, except one from Australia. Figure 1 
shows the number of publications we found per year. When there were multiple 
publications using the same dataset, we took the year of the first publication. 

 

Figure 1. Number of 
Eligible Web-based 
Surveys Addressing 
Women Planning a 
Pregnancy, Being 
Pregnant or Having 
Given Birth per Year 
From 2000 – 2013. 

 

 

Table 2. Recruitment Methods Used in the Eligible Web-based Surveys Addressing Women 
Planning a Pregnancy, Being Pregnant or Having Given Birth, Published From 2000 to 2013. 

Recruitment method 
Number of publications 
ntot=37   n(%) References 

Internet      21 (56.8%) 11-21, 26, 27, 29, 30, 32, 33, 
36, 39, 42, 43-45, 47 

     Links on websites related to            16 12-17, 21, 27, 29, 30, 32, 36,  
         topic  39, 43-45 
     Fora / discussion groups            6 19, 27, 32, 33, 43, 47 
     Social media            2 42, 43 
     Showed when using search             1 11 
         engine   
Poster / leaflets       1   (2.7%) 37 
Letter       2   (5.4%) 28, 38 
Email       2   (5.4%)  34, 40 
Personally asked        2   (5.4%) 25, 41 
Phone       1   (2.7%) 46 
Mixed       5   (13.5%) 18, 20, 26, 31, 35 
Survey panel       3   (8.1%) 22, 23, 24 
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Table 3: Country of Residence of the Participants of the Eligible Web-based Surveys 
Addressing Women Planning a Pregnancy, Being Pregnant or Having Given Birth, Published 
From 2000-2013. 

Country Number of publications 

Several countries; several languages 1 
Several countries; English questionnaire 8 
     Residence research institute: US      4 
 United Kingdom      3 
 Australia      1 
English questionnaire; no information about origin participants 6 
    Residence research institute:  United Kingdom                        5 
 US     1 
US 9 
Netherlands 3 
France (and other French-speaking countries) 3 
Sweden 2 
Italy 1 
Norway 1 
Denmark 1 
Poland 1 
Austria 1 

 

Topics 

In at least 16 of the 25 publications addressing a health-related topic, investigating 
women’s perceptions about the topic is an important part of the aim of the study. 
Other purposes were to collect data for the investigation of a hypothesized 
association or to describe the study population. Methodological issues studied 
were mostly related to the recruitment method, mode of data collection or the 
measurement scale used. 

 

Recruitment 

Investigators used different methods for the recruitment of participants for the 
several studies (Table 2). Length of recruitment and recruited numbers are very 
different as well. Twenty-one studies used the Internet as main recruitment 
method. Adverts for the study with a link to the questionnaire were placed on 
websites, message boards or discussion platforms related to the topic investigated, 
either very broad, targeting pregnant women or recent mothers for example or 
rather narrow, targeting pregnant women with a certain condition. For these 
studies, the size of the targeted population is unknown and recruitment rate 
cannot be calculated.  
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The questionnaires of the studies using the Internet as main recruitment method 
were accessible from 24 hours until several years and these questionnaires were 
completed by 88 to 9,483 participants. A few publications did not mention the 
recruitment time [15,19,26,39] but for the studies that did, the number of 
participants recruited per day ranged from 0.4 to 663 with a mean number of 
recruited participants of 42.8 per day.  

 

Validity and completeness of data collected 

The questionnaires used for the studies investigated were very different. Some 
questionnaires were based on existing and validated pen-and-paper measurement 
scales and extensively tested before used as a web-based tool. Some contained 
parts of existing and validated measurement scales, sometimes slightly changed to 
match the topic investigated, together with some new questions. Other 
questionnaires were newly developed, either based on literature, peer discussions 
and/or patient focus group discussions and tested. Several publication did not 
mention any validation or testing before actual use. Number of questions ranged 
from 6 to at least 450 with questionnaires only containing multiple choice 
questions and Likert-scales and others with questions with free text entry. Results 
were hardly compared with data from existing databases, if present. Most studies 
compared the results they found with results from previous literature investigating 
a similar topic, but literature was not always available. Especially when a study 
investigated perception of pregnant women on a certain topic, little was known 
already. If compared, results largely corresponded to literature but some findings 
were new or different. Studies evaluating the method of data collection used found 
that incompleteness or errors often occur because participants did not understand 
certain questions. This was often solved by providing extra information or 
rephrasing the question. 

 

Representativeness of the sample 

Generally, study samples obtained in the studies investigated, were older, higher 
educated and more ‘white’ than the general pregnant population in the country 
where the study was originated or executed. The mean age of the women 
participating in the studies reporting mean age, ranged from 27.7-34.4. 
Demographics were not always shown in the publications and sometimes it was 
not clear if they were asked in the first place. Most studies addressed 
representativeness themselves, acknowledging the possible differences between 
study sample and the target population and the probability of selection bias due to 
the recruitment method used, but often state that for their objectives 
representativeness and generalizability is of minor concern or not thought to be 
worse than with observational studies using traditional methods for recruitment 
and data collection [16b,18a,22,35,37,38,42]. 
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 Discussion 

 

All studies examined for this review collected data for epidemiologic research from 
women who wanted to get pregnant, were pregnant or had been pregnant, by 
using an online questionnaire. Most studies investigated women’s’ perceptions 
about a health-related topic or evaluated the method used.  

In 2013 39% of all people worldwide used the Internet but regional differences are 
pronounced, ranging from 16% of people in Africa to 75% of European citizens 
[48]. This difference in Internet coverage is clearly apparent in the areas that were 
covered by the studies we examined. Internet surveys are predominantly used in 
Western countries, where Internet coverage is high. Internet use is still increasing 
over time as were the number of publications we found per year, but there will 
always be (sub)-populations that have limited access.  

Within a country the use of Internet depends on age and socio-demographic 
factors like educational level and income [49]. Data shows that Internet use is 
significantly less for people over 65 years of age, but for women of reproductive 
age Internet access is high [49]. The chance of selectivity of the sample is increased 
by the fact that higher educated, white people are more likely to participate in an 
Internet survey as is confirmed by our results , but literature shows that web-
responders do compare to responders by paper on most demographic variables 
when the same recruitment method is used for both groups [5,6].  

Recruitment method influences the final composition of the sample [4,7]. For the 
studies we investigated, the one study using Facebook for recruiting participants 
obtained a sample of much younger age than the general pregnant population 
[42]. Several studies used websites, Internet fora or message boards on a specific 
topic of interest to show advertisements for their research. This will probably result 
in a sample of participants that are more engaged with the topic investigated. 
More severely or emotionally affected women will probably respond more often 
because they search for information and social support [14,15], leading to another 
type of selection bias. Language will also influence selectivity. Most questionnaires 
were only available in the dominant language of the country where the study was 
performed, comparable to the more traditional methods of data collection. Some 
studies did not ask or mention the country of residence of the people participating 
in their study. Internet sites used for recruiting participants can be accessed from 
all over the world and representativeness cannot be assessed if demographic 
variables are not asked. Most of the time it is hard to know if selection bias is 
apparent and affects the results, since little is known about the non-responders 
[50].  

Literature shows that selection bias is likely to affect estimates like prevalence, but 
might not necessarily affect patterns of associations investigated [7,50].  
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Response rate can have an effect on the selectivity of a sample. A lower response 
rate  is related to a bigger chance that non-responders differ substantially from 
responders [4]. Response rate often is impossible to determine if open recruitment 
is used, like advertisement on the Internet. Target population is often defined but 
numbers are not always known, and the percentage of the target population that 
can be reached by the recruitment methods used is not known either. To achieve 
an adequate number of random participants it is very important to use the right 
recruitment strategy. The studies we investigated used different recruitment 
strategies, different website to advertise on and had very different target 
populations. Recruitment numbers and methods are hard to compare, but differed 
significantly from 0.4 to 663 participants per day. Literature is inconclusive about 
the best recruitment method for Internet surveys. The right methods to use seem 
to depend on the topic investigated and the target population [1]. Fairly new 
approaches using social media seem to be able to attract a substantial number of 
participants within a short period of time, but these participants represent a highly 
selected population [42]. The continuous connection with the Internet of more and 
more people nowadays via mobile devices poses new opportunities in reaching 
possible participants, but may lead to a high number of drop-outs [51]. Recruiting 
an adequate sample of participants asks a lot of the creativity and Internet-literacy 
of the investigator. 

We found no evidence of self-reported web-based data being more prone to 
incompleteness or non-validity than the same data collected via traditional 
methods like pen-and-paper, telephone surveys or interviews.  When data could be 
compared to results from recent literature using other methods of data collection, 
results largely corresponded but completeness and validity are hard to judge 
because often no gold standard or other data sources are available, especially 
when perception is investigated. Literature suggests that epidemiologic data 
collected via the Internet is at least as reliable as data collected with more 
traditional methods. Because respondents feel more anonymous, they are less 
likely to give a more social desirable answer and data quality improves by the 
possibility of incorporating validation checks and avoiding data entry errors [5,6].  

The Internet can be used for questionnaire-based studies to investigate 
perceptions of pregnant women or topics related to pregnancy assessing 
associations between variables and outcomes very well, providing the recruitment 
method used is efficient and well-targeted. Our study shows that several topics 
were covered already, but numbers of publications are still limited. Healthy 
pregnancy for mother and child is an important area of investigation and the 
possibilities of the Internet within this research are still elaborated. Recently for 
example, the PROTECT pregnancy study has been finalized [52].  
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The PROTECT pregnancy study aimed to explore new tools for data collection. 
Information was collected from pregnant women by the Internet on medication 
use and certain lifestyle factors throughout their pregnancy. Results might lead to 
an extended use of the Internet for the collection of data on risk-factors and other 
health-related data from pregnant women themselves. 

Data obtained via open recruitment on the Internet is less suitable to calculate 
prevalences, but it can have its value in getting a first estimation. When assessing 
prevalences it is important to define the target population reached by the 
particular recruitment method used and to keep in mind that for a population with 
other characteristics, results might have differed subsequently. There is no 
evidence to suspect that validity and completeness of web-based data is worse 
than validity and completeness of data based on self-reporting, derived with 
traditional methods. 
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