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 Abstract 

 

Background 

Data for epidemiological research on factors playing a role in the development of 
the fetus can be obtained in several ways. To explore the possibilities of collecting 
information about potential risk factors directly from pregnant women via the 
Internet, the PROTECT pregnancy study was started. In this paper we compared 
data about lifestyle factors and birth outcomes entered by the women 
participating in this study with figures of pregnant women in the general 
population of the participating countries. 

Methods 

The PROTECT pregnancy study ran in four countries: the United Kingdom, 
Denmark, The Netherlands and Poland. To assess the quality and completeness of 
the information provided by the pregnant women themselves, data about lifestyle 
factors and birth outcome were compared to national or regional data available in 
databases and literature. 

Results 

The  PROTECT pregnancy study recruited a population that was mainly slightly 
older, higher educated and more health-focused than the average pregnant 
population and characteristics investigated varied highly between the participating 
countries. Where comparison was possible, data on birth defects matched poorly 
to data obtained from a birth registry. 

Conclusion 

In this study we found no evidence to question the validity and completeness of 
self-reported data via the Internet over data obtained via traditional survey 
methods or derived from health care workers or medical databases, except for 
data on birth defects obtained shortly after birth. 
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 Introduction  

 

Lifestyle choices made by a woman who is or could get pregnant can play a crucial 
role in proper development and the prevention of birth defects or other negative 
birth outcomes.  Epidemiological studies are of great importance for the 
identification of the effects of lifestyle factors, medical conditions and medication 
use before and during pregnancy. Animal studies do not always predict negative 
birth outcomes in humans and for ethical reasons, pregnant women are excluded 
from clinical trials.  

Data for epidemiological research on factors playing a role in the development of 
the fetus can be obtained in several ways. Health care providers or medical records 
can be consulted retrospectively. However, since this information was collected 
originally for medical reasons, data important for epidemiological research might 
be missing.  

Another approach is to form a pregnancy cohort. Women planning a pregnancy or 
being pregnant are asked to join the cohort and provide information about their 
pregnancy, lifestyle choices, health and medication use. This information provided 
directly by the women themselves can be complemented with data from health 
care providers, medical records or tissue samples. Prospective data collection 
directly from pregnant women has several advantages. Since the pregnancy has 
not ended yet, women will remember their health and lifestyle choices and recall 
bias is avoided. Yet for a rare exposure to be associated with a rare outcome, the 
number of participants needed, will be very high. 

Since the introduction of the Internet in the 1990s, researchers have discovered its 
possibilities for data collection in epidemiological research. Data collected by a 
web-based questionnaire can be saved in a database and checked for errors 
instantaneously, improving data quality [1,2]. Web-based questionnaires can be 
made situation-specific, passing irrelevant questions to increase convenience for 
the respondent [2]. Use of an appropriate recruitment strategy can increase 
response rate and save costs [2,3], but comparison to traditional methods is 
difficult because for questionnaires distributed via Internet population reached and 
response rate often cannot be determined [2]. Self-administration and completion 
of a survey via Internet has shown to be very suitable for sensitive topics, since 
participants tend to answer more honest being anonymous, with less social 
desirability [1,4].  

The use of the Internet for collecting epidemiological data can have some 
drawbacks though. In 2013, it was reported that 39% of the population worldwide 
had access to the Internet, ranging from 16% of the African population to 75% of 
European citizens [5].  
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Numbers are still increasing, but the population of people using the Internet differs 
from the population without access, which may lead to selection bias and non-
generalizability presumably due to the higher socioeconomic status and education 
[6]. The question is whether and how a sample acquired via Internet will differ 
from a sample recruited via traditional methods [1,7]. Furthermore, despite 
negating evidence researchers might still have worries about the validity and 
completeness of data collected via the Internet by self-reporting [1]. 

The PROTECT pregnancy study was created to evaluate the potential contribution 
of collecting information on medication use and other potential risk factors directly 
from pregnant women via the Internet for research purposes. This European study 
was run in four countries: United Kingdom (UK), Denmark, The Netherlands and 
Poland. It is a non-interventional, prospective study where pregnant women were 
asked to provide information about their health, lifestyle factors and medication 
use in their current pregnancy. In this paper we investigate whether a database like 
the PROTECT pregnancy study can be used to explore potential relationships 
between lifestyle factors and birth outcomes. We assess the agreement between 
lifestyle factors and birth outcomes reported by the women participating in 
PROTECT, with figures of pregnant women in the general population of the 
participating countries. 

  

 Methods  

     

To attract pregnant women in the four participating countries to enroll in the 
PROTECT pregnancy study, several recruitment strategies were used, varying per 
country. Recruitment included advertisement on pregnancy related websites and 
social media, leaflets displayed at obstetric units and pharmacies in the 
Netherlands and the UK, emails sent to registered users of pregnancy related and 
parenting websites and a media campaign in Poland. Further details about 
recruitment were described elsewhere [8]. We aimed to recruit women as early in 
pregnancy as possible but pregnant women in all stages of pregnancy were able to 
join when at legal age to consent to participate (18 years for Denmark, the 
Netherlands and Poland and 16 years for the UK). 

After enrolment women were asked to complete a baseline questionnaire to 
provide demographic information, information about their health and lifestyle, 
their pregnancy and medication use just before and during this pregnancy. On a 
periodic basis participants were asked to up-date this information, and when the 
pregnancy had ended, to fill in a short questionnaire about the pregnancy 
outcome. Participants were able to provide the information via the Internet and 
had to choose whether to give an update of their information every two or every 
four weeks, at their choice.  
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The lifestyle factors and pregnancy outcomes collected in the PROTECT pregnancy 
study and investigated in this paper are listed in Table 1. These variables were 
selected to include the most important variables known to influence pregnancy 
and birth outcome, based on literature so far. For medication use for chronic 
conditions, we focused on medication for common chronic conditions because it 
has been shown that chronic medications are recalled and reported more 
adequate than short-term medications [9] and because of the possible effects of 
the use of these medications on the fetus.  

To assess the representativeness of the study sample and evaluate the quality and 
completeness of the information provided by the pregnant women themselves, 
data about lifestyle factors and birth outcome were compared to national or 
regional data available, using the Pearson’s X2 test for comparison. Variables were 
compared to reference data from offices for national statistics, birth registries, 
pharmacy databases or available publications showing prevalences of the 
characteristics under study in the target populations, whatever provided the most 
suitable information. When available, variables were compared to a maximum of 
two reference populations. 

 

Table 1: lifestyle factors and pregnancy outcomes investigated. 

Variables Pregnancy outcomes 

Age at time of delivery Singleton/multiple pregnancies 
Parity Gestational age 
Planning of pregnancy Birth weight 
BMI Congenital anomalies 
Smoking  
Alcohol use  
Use of folic acid  
Use of multivitamins  
Use of Iron supplements  
Use of fertility medication  
Medication use for chronic conditions  

 

 Results  

 

The PROTECT pregnancy study was open for participation from October 2012 until 
March 2014. In total 2520 women enrolled in the study. 2065 (81.9%) of the 
women completed the baseline questionnaire, 639 from Denmark, 476 from the 
Netherlands, 241 from Poland and 709 from the UK. Of these enrolled women 
1555 (75.3%) had their expected end of pregnancy date within the study period 
and should have been able to provide outcome data. Nearly thirty percent (464, 
29.8%) provided information about childbirth and the health of their baby. 
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Table 2: Maternal characteristics and lifestyle. 

 
PROTECT 

n(%) 
n-

tot: 

between 
countries 
p-value 

Reference 
n(%) n-tot: 

PROTECT 
vs ref.  

p-value 

age at time of 
delivery 35 
years and older  
 

DK  382 (59.8) 639  31171 (56.4)1 55225 0.091 
NL 293 (61.6) 476  97944 (57.6)2 170093 0.080 
PL 102 (42.3) 241  161879 (43.6)3 370962 0.681 
UK 454 (64.0) 709 <0.001 352964 (50.5)4 698512 <0.001 

nullipara 
 

DK  245 (38.6) 635  25588 (46.7)1 54836 <0.001 
NL 225 (47.8) 471  77647 (44.9)2 173099 0.204 
PL 112 (49.8) 225  175658 (47.4)3 370962 0.466 
UK 295 (41.8) 706 0.003 38653 (42.4)5 92218 0.944 

bmi before 
pregnancy  
> 25 
 

DK 223 (34.9) 639  20076 (37.6)1 53375 0.159 
NL 170 (35.7) 476  47 (21.7)8 217 <0.001 
PL 40 (17.2) 233  118 (19.9)7 592 0.364 
UK 324 (46.4) 698 <0.001 43343 (48.0)5 90350 0.413 

pregnancy 
being planned  
 

DK  485 (78.5) 618  199 (77.1)9 258 0.660 
NL 401 (85.3) 470  389 (75.5)6 515 <0.001 
PL 158 (73.1) 216     
UK 532 (75.6) 704 <0.001    

educational 
level 4 
(university, 
master) 

DK  246 (38.8) 634  8201 (15.5)1 52759 <0.001 
NL 183 (38.4) 476  45 (8.8)6 511 <0.001 
PL 158 (66.1) 239     
UK 213 (30.2) 706 <0.001    

 
smoking at 
baseline  

DK  26 (4.3) 606  5471 (10.0)1 54591 <0.001 
NL 20 (4.4) 436  130 (25.2)6 515 <0.001 
PL 11 (4.7) 234  507 (9.72)10 5214 0.010 
UK 34 (4.8) 706 0.969 17834 (19.3)4 92218 <0.001 

alcohol use at 
baseline 
 

DK  173 (27.2) 637  40998 (44.6)11 91843 <0.001 
NL 33 (7.0) 474  195 (37.9)6 515 <0.001 
PL 28 (11.7) 239  561 (15.3)12 3662 0.132 
UK 233 (33.0) 705 <0.001 7281 (8.2)5 88569 <0.001 

1 Danish Birth Registry 2013     

2 Stichting Perinatale Registratie Nederland: Perinatale Zorg in Nederland 2012 

3 Central Statistical Office of Poland (GUS) 2013   

4 Office for National Statistics (ONS) 2013 

5 Gardosi et al: Maternal and fetal risk factors for stillbirth: population based study. BMJ. 2013 Jan 

24;346:f108. 

6 Zetstra - van der Woude et al: Periconceptional folic acid use: still room to improve. Birth Defects 

Res A Clin Mol Teratol 2012;94(2):96-101. 

7 Polanska et al: Predictors of environmental lead exposure among pregnant women -  a prospective 

cohort study in Poland. Ann Agric Environ Med. 2014; 21(1): 49–54. 

8 Althuizen et al: The effect of a counselling intervention on weight changes during and after 

pregnancy: a randomised trial. BJOG. 2013 Jan;120(1):92-99. 2012 (nulliparous women; for Protect 

nulliparous Dutch women 77(34.2%) of 225 women had a bmi of 25 or higher) 

9. Backhausen et al: Pregnancy planning and lifestyle prior to conception and during early pregnancy 

among Danish women. Eur J Contracept Reprod Health Care. 2014 Feb;19(1):57-65. 

10 Wojtyla et al: Smoking during pregnancy - haematological observations in pregnant women and 

their newborns after delivery. Ann Agric Environ Med. 2012;19(4):836-841. 
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11 Andersen et al: Moderate alcohol intake during pregnancy and risk of fetal death. Int J Epidemiol. 

2012 Apr;41(2):405-413. 

12. Wojtyla et al: Alcohol-related Developmental Origin of Adult Health – population studies in Poland 

among mothers and newborns (2010-2012).  Ann Agric Environ Med. 2012;19(3):365-377. 

13. EURO-PERISTAT. – Better statistics for better health for pregnant women and their babies. 

European perinatal health report. Available from: http://www.europeristat.com 

14 Daemers et al: Patterns of gestational weight gain in healthy, low-risk pregnant women without 
co-morbidities.  Midwifery 2013;29:535-541. (first trimester BMI) 

 

 

Maternal characteristics 

Table 2 shows the outcomes for the maternal characteristics that were 
investigated. Most variables differ significantly between the participating countries. 
Polish participants were the youngest (mean age at birth: 29.8) and UK participants 
the oldest (31.7), Denmark had the least nullipara (39%), while Poland had the 
most (50%), Poland had the least overweight participants (17%), while the UK had 
the most (46%), for Poland least pregnancies were planned (73%), while the 
Netherlands had highest proportion of planned pregnancies (85%). Uk participants 
were least educated, 30% had a master or university degree, while Polish 
participants had the highest education (66%). The number of participants that 
smoked at the time they completed the baseline questionnaire corresponded fairly 
well between the four countries with a mean percentage of 4.5%. Data on alcohol 
use varied a lot though, ranging from 7.0% of Dutch participants indicating to have 
used alcohol during their current pregnancy, to 33.0% in the UK. 

Comparing maternal characteristics to national or regional data when available, did 
not give a univocal picture. Age data only differed for the UK, parity did for 
Denmark, BMI and planning of pregnancy was different for the Netherlands 
compared to other countries. Educational level, smoking and alcohol use at time of 
baseline completion seems to differ most between the countries and also with 
data from reference sources. 

 

Medication use 

Data about folic acid use, either by itself or in multivitamins, iron supplement use 
and the use of fertility medications are shown in Table 3, while Table 4 shows the 
results on medication use for the chronic diseases investigated. The use of folic 
acid at the time of baseline completion is quite high, but differs between countries 
with Poland showing the lowest rate (74.7%) and the Netherlands the highest 
(94.4%).  
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Poland also shows a lower use of multivitamins for all women that were followed 
throughout pregnancy (57.1%), while multivitamin supplementation was 
considerably higher for Danish participants (89.8%). The use of fertility medication 
to establish current pregnancy also differed between participating countries, 
ranging from 6.1% in the UK to 11.6% in the Netherlands, the latter being much 
higher than data from a prescription database (0.7%).  Comparison data for 
supplement use were scarce, but data on folic acid and multivitamin use in the 
PROTECT pregnancy study were significantly different from data available in 
literature. Remarkably, compared with published rates, multivitamin use for the 
Netherlands and the UK was lower than found in our study, while for Poland it was 
considerably higher. 

 

Table 3: Supplement use and use of fertility medication 

 
PROTECT 

n(%) 
n-

tot: 

between 
countries 
p-value 

Reference 
n(%) n-tot: 

PROTECT 
vs ref. 

p-value 

use of folic acid 
(either alone or in 
multivitamin) 
baseline 

DK  562 (87.9) 639     
NL 458 (96.2) 476  452 (87.8)1 515 <0.001 
PL 180 (74.7) 241     
UK 669 (94.4) 709 <0.001    

use of 
multivitamins 
entire pregnancy 

DK  132 (89.8) 147     
NL 66 (75.0) 88  570 (58.6)2 972 0.003 
PL 20 (57.1) 35  1324 (87.7)2 1510 <0.001 
UK 109 (72.2) 151 <0.001 488 (55.0)2 887 <0.001 

use of iron 
supplements 
entire pregnancy 
 

DK  121 (82.3) 147  41971(77.2)3 54371 0.140 
NL 11 (12.5) 88     
PL 13 (37.1) 35     
UK 33 (21.9) 151 <0.001    

use of fertility 
medication 
baseline  
 

DK  57 (8.9) 639  21 (8.1)4 258 0.707 
NL 55 (11.6) 476  77 (0.7)5 10955 <0.001 
PL 22 (9.1) 241     
UK 43 (6.1) 709 0.010    

1 Zetstra - van der Woude et al: Periconceptional folic acid use: still room to improve. Birth Defects 
Res A Clin Mol Teratol 2012;94(2):96-101. 
2 Oliver et al: Dietary Habits and Supplement Use in Relation to National Pregnancy Recom-
mendations: Data from the EuroPrevall BirthCohort. Matern Child Health J 2014;18(10):2408-2425. 
3 Knudsen et al: Iron supplement use among Danish pregnant women. Public Health Nutr. 
2007;10(10):1104-1110.  
4 Backhausen et al: Pregnancy planning and lifestyle prior to conception and during early pregnancy 
among Danish women. Eur J Contracept Reprod Health Care. 2014 Feb;19(1):57-65.  
5 IADB.nl (2008-2012) 

 

For the use of all chronic medications investigated there were considerable 
differences between the participating countries, except for the use of antiepileptics 
but the latter is probably due to low numbers (Table 4).  
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Table 4: Medication use for chronic conditions 

 
PROTECT 

n(%) n-tot: 

between 
countries 
p-value 

Reference 
n(%) n-tot: 

PROTECT 
vs ref. 

p-value 

Antidiabetics 
insulin 
Atc: A10A 

DK  2 (0.3) 639  384 (0.7)1 54314 0.236 
NL 7 (1.5) 476  185 (1.7)2 10955 0.717 
PL 6 (2.5) 241     
UK 20 (2.8) 709 0.003    

Antidiabetics 
oral 
Atc: A10B 

DK 12 (1.9) 639  532 (1.0)1 54314 0.023 
NL 0 476  14 (0.1)2 10955 0.435 
PL 3 (1.2) 241     
UK 27 (3.8) 709 <0.001    

Thyroid medication 
Atc: H03 

 

DK  18 (2.8) 639  1250 (2.3)1 54314 0.388 
NL 19 (4.0) 476  229 (2.1)2 10955 0.005 
PL 21 (8.7) 241     
UK 22 (3.1) 709 <0.001    

Antidepressants 
Atc: N06A 

DK 46 (7.2) 639  1739 (3.2)1 54314 <0.001 
NL 17 (3.6) 476  313 (2.9)2 10955 0.362 
PL 3 (1.2) 241     
UK 56 (7.9) 709 <0.001    

Antiepileptics 
Atc: N03 

DK 10 (1.6) 639  352 (0.6)1 54314 0.004 
NL 2 (0.4) 476  35 (0.3)2 10955 0.705 
PL 2 (0.8) 241     
UK 6 (0.8) 709 0.259    

Antiasthmatics 
Atc: R03 
n (%) 

DK 40 (6.3) 639  2061 (3.8)1 54314 0.001 
NL 30 (6.3) 476  564 (5.1)2 10955 0.266 
PL 7 (2.9) 241     
UK 68 (9.6) 709 0.002    

COMPARISON WITH SECOND REFERENCE,WHEN AVAILABLE 
Antidiabetics 
insulin 
Atc: A10A 

DK  2 (0.3) 639  (0.6)3 ~5 M  
NL 7 (1.5) 476  (1.1)3 ~500 K  
PL 20 (2.8) 709  (1.0)3 ~5 M  

Antidiabetics 
oral 
Atc: A10B 

UK 12 (1.9) 639  (0.7)3 ~5 M  
NL 0 476  (0.1)3 ~500 K  
UK 27 (3.8) 709  (0.6)3 ~5 M  

Antidepressants 
Atc: N06A 

DK  46 (7.2) 639  (2.3)4 320846 <0.001 
NL 17 (3.6) 476  (2.3)4 13935 0.072 
UK 56 (7.9) 709  (3.7)4 182920 <0.001 

Antiepileptics 
Atc: N03 

DK 10 (1.6) 639  1497 (0.5)5 324134 <0.001 
NL 2 (0.4) 476  64 (0.4)5 14725 0.962 
UK 6 (0.8) 709  1209 (0.6)5 207570 0.949 

1 Danish Birth Registry 2013   
2 IADB.nl 2008-2012 
3 Charlton et al: EUROCMEDICAT deliverable 28 [WP6]. Available via http://euromedicat.eu/ 
4 Charlton et al: Selective serotonin reuptake inhibitor prescribing before, during and after 
pregnancy: a population-based study in six European regions. BJOG. 2015 Jun;122(7):1010-1020. 
5 Charlton et al: Antiepileptic drug prescribing before, during and after pregnancy: a study in seven 
European regions. Pharmacoepidemiol Drug Saf. 2015 Aug 13 [Epub ahead of print]. 
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Some of the chronic medication was used for different indications in the different 
countries. The oral anti-diabetic drug metformin was used with polycystic ovary 
syndrome (PCO) in Denmark (10 out of 12 users) and the UK, but not in the 
Netherlands and Poland. Aside from epilepsy, antiepileptics were also used for 
other indications as bipolar disease, anxiety and migraine prevention in Denmark 
and for hepatitis in Poland. For Denmark and the Netherlands we were able to 
compare the data on chronic medication use with registry data. Comparison 
showed several statistically significant differences between the self-reported data 
of PROTECT and pharmacy dispending data registered in the DBR or IADB.nl, all 
with higher medication use for the PROTECT data. 

 

Table 5: Multiple births, gestational age and birth weight for women with a live birth that 
completed the outcome questionnaire. 

 
PROTECT 

n(%) n-tot: 

between 
countries 
p-value 

Ref 
n(%) n-tot: 

PROTECT 
vs ref. 

p-value 

 multiple births 
 n (%) 
 
 

DK  1 (0.7) 147  1168 (2.1)1 55225 0.227 
NL 2 (2.3) 88  2992 (1.7)2 173099 0.695 
PL 1 (2.9) 35  9935 (2.7)3 370962 0.948 
UK 4 (2.6) 151 0.148 10783 (1.6)4 690820 0.281 

gestational age 
<36wk singletons 
n (%) 

DK 3 (2.5) 121  1695 (3.2)1 53149 0.657 
NL 7 (9.3) 75  6074 (3.6)2 167965 0.008 
PL 1 (3.3) 30     
UK 1 (0.8) 124 0.013    

birth weight  
<2500 gr 
singletons 
n (%) 

DK 3 (2.1) 145  1951 (3.7)1 52816 0.300 
NL 7 (8.4) 83  8268 (4.9)2 169977 0.131 
PL 3 (8.8) 34     
UK 2 (1.4) 147 0.011    

COMPARISON WITH SECOND REFERENCE, IF AVAILABLE 
gestational age 
<36wk singletons 
n (%) 

DK 3 (2.5) 121  (4.8)5 60667 0.233 
NL 7 (9.3) 75  (5.8)5 170404 0.191 
PL 1 (3.3) 30  (5.3)5 402171 0.631 
UK 1 (0.8) 124 0.013 (5.6)5 689420 0.020 

birth weight  
<2500 gr 
singletons 
n (%) 

DK 3 (2.1) 145  (3.5)5 60506 0.349 
NL 7 (8.4) 83  (4.6)5 171568 0.096 
PL 3 (8.8) 34  (4.4)5 402170 0.209 
UK 2 (1.4) 147 0.011 (5.5)5 691181 0.028 

1 Danish Birth Registry 2013   
2 Stichting Perinatale Registratie Nederland: Perinatale Zorg in Nederland 2012  
3 Central Statistical Office of Poland (GUS) 2013  
4 Office for National Statistics (ONS) 2013 
5 EURO-PERISTAT. – Better statistics for better health for pregnant women and their babies. 
European perinatal health report. Available from: http://www.europeristat.com, for the UK only data 
from England and Wales 
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Pregnancy outcome 

Pregnancy outcome is shown in Table 5. For all 421 pregnancies with a reported 
live birth, 1.9% was a twin birth. The mean gestational age of singletons  was 39.6 
weeks (SD: 2.1), ranging from 39.1 in the Netherlands to 39.8 in Denmark and the 
UK. Mean birth weight ranged from 3201 gram in Poland to 3494 in the UK with an 
overall mean of 3454 gram (SD: 580). The proportion of singletons with a 
gestational age under 36 weeks (0.8-9.3%) as well as the proportion of singletons 
with a birth weight under 2500 grams (1.4-8.8%) was significantly different 
between participating countries, but numbers were low. 

Table 6 shows all congenital malformations reported for live born infants in 
PROTECT and compares self-reported and clinical terminology. For 2.3% (n=10) of 
all children, the mother reported that her baby had a birth defect. Two were 
excluded, since the ‘defect’ mentioned was not a real birth defect or remained to 
be confirmed. When asked for any other information, a birth defect was reported 
for another 5 children, adding up to 3.0% (n=13) of children with a reported live 
birth. The birth defects that were not mentioned as such were predominantly mild 
malformations (3 ankyloglossia, 1 hypospadias, 1 malformation of the ear). 

 

Table 6: Congenital malformations reported, among live births  

 n Terms used by participants Malformation according to ICD-10 

DK 4 pendant of the neck congenital malformation of face and 
neck, unspecified 

  cleavage of the foreskin, urethra ends  1 mm 
too low, string is too short 

hypospadia, balanic 

  lymphatic malformation of the tongue other congenital malformation of tongue 
  bottom of her right ear does not attach other congenital malformation of ear 
NL 2 string of tongue too short, tongue heart-

shaped 
ankyloglossia 

  urethra ends a little lower hypospadia, unspecified 
PL 1 malformation of the 4th phalanx of the left 

hand 
congenital absence of unspecified hand 
and finger 

UK 6 heart murmur congenital malformation of heart, 
unspecified 

  tongue tie ankyloglossia 
  tongue tie ankyloglossia 
  minor tongue tie ankyloglossia 
  trisomy 21; 

bilateral talipes 
Down syndrome, unspecified; 
congenital deformity of feet, unspecified 

  sebaceous cyst pilar and trichodermal cyst 

 

For the Netherlands, EUROCAT NNL registered a total prevalence rate of major 
birth defects of 2.6% for all births (live births, fetal deaths and terminations) over 
the period of 2008-2012 [10].  
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Most common were the heart defects with a total prevalence of 0.8%, but the  
PROTECT numbers were too low for comparing subgroups of birth defects. The 
large number of ankyloglossia registered for the UK (2.6%) is noticeable, but since 
it is not a major birth defect, it is not registered in EUROCAT.  

Mothers who reported a birth defect sometimes used a lay term while other 
malformation were described in medical terms. Generally, it was clear what the 
mother meant and what malformation the child was born with. 

For Denmark, reported birth defects in PROTECT were compared to the Danish 
Birth Registry (DBR). We were able to match 120 children based on the civil 
registration number of the mother and results are shown in Table 7.  

 

Table 7: Congenital anomalies Danish participants for the women that completed the 
outcome questionnaire (n=153)  

  n 

Number of malformation reported in Protect pregnancy study : 4  
   
Number of malformations reported in Danish Birth Registry : 8  
  
             malformation:  
Reported in Protect  as well as in the DBR hypospadia 1 
   
Malformation in DBR, not in PROTECT (ntot=8)* ankyloglossia 1 
 cardiovascular defect(s) 1 
 cerebral cysts 1 
 hip dislocation 4 
 undescended testis 1 
   
Malformation in PROTECT, not in DBR (ntot=3) neck malformation 1 
 tongue malformation 1 
 eye malformation 1 

* For one child 2 different birth defects were registered. 

 

In the PROTECT study, a birth defect was reported for 4 (2.7%) of the Danish 
children.  For the 120 children we were able to trace in the Danish Birth Registry, 8 
children (6.7%) had a reported birth defect. Only one of these birth defects was 
recorded in the PROTECT database as well. For Denmark, reported birth defects in 
PROTECT were compared to the Danish Birth Registry (DBR).  
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 Discussion  

 

The  PROTECT pregnancy study recruited a selected population and characteristics 
investigated varied highly between the participating countries. Women 
participating in PROTECT were at average older, more highly educated and more 
health-focused than the average pregnant population in the participating countries 
according to their lower smoking and alcohol use at baseline.  

PROTECT participants also planned their pregnancy more often and generally took 
folic acid supplements and multivitamins more often. Except for diabetes, PROTECT 
participants tend to use medication for different chronic conditions during their 
pregnancy more often.  Pregnant women with a chronic condition that needs 
medication might feel more addressed by the notification of a study focusing on 
medication use during pregnancy. Literature on studies using web-based 
questionnaires for topics regarding pregnancy showed to attract women that were 
on average higher educated and less ethnically diverse with a predominantly white 
population compared to the target population, next to other varying differences 
[11-14].   

The composition of the study sample will be determined by Internet access of the 
target population [15], a subpopulation not having access to the Internet might 
lead to ‘coverage bias’.  However, Internet access hardly is a restricting factor in 
Western countries nowadays.  For 2011, Internet use ranged from 93% of all 
individuals in Poland to 99% in the Netherlands in the four participating countries 
[16]. Traditional survey modes like telephone interviews and pen-and-paper 
questionnaires tend to attract selected populations as well. Literature shows that 
participants completing a web-based questionnaire correspond to pen-and-paper 
participants  considering age, education and health status when both groups are 
recruited univocally [1,3].  

The characteristics of a study sample will be influenced by the recruitment method 
used [2,15].  The four countries participating in PROTECT each used different major 
recruitment strategies [8], which probably contributed to the  differences in 
sample characteristics and sample selection. The main approach in Denmark was 
by web-advertisement leading to a sample recruited early in pregnancy, while in 
the Netherlands and the UK the main focus was with emails sent to registered 
users of pregnancy related websites who usually register in the second half of their 
pregnancy. Poland was the only country that used advertisements on television 
and parental classes to reach pregnant women.  

Literature suggests that the Internet can be very suitable for collecting information 
on sensitive topics like smoking and alcohol use during pregnancy, since 
participants tend to answer more honest when staying anonymous [1,4].  
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Web-based data therefore are more likely to show a higher percentage of women 
to smoke or use alcohol during pregnancy than traditional methods do. However, 
our PROTECT data on smoking and alcohol use shows to be quite low (Table 2). 
Because of the absence of population data on these topics, validity of data on 
smoking and alcohol use during pregnancy is very hard to establish and when 
available, data in literature differ a lot due to differences in study design and 
selectivity of the study sample obtained. For the UK for example, data on smoking 
during pregnancy ranged from 6.9% [17] in a web-based survey to 20.9% [18] for a 
cohort where pregnancy notes from health care workers were used. For Poland 
percentages found in literature were around 10% , but a study measuring cotinine 
in saliva, an indicator for actual smoking, reported 16% of participating pregnant 
women to smoke. Data about prevalences of alcohol use during pregnancy are 
scarce and vary even more. A survey among obstetrician and gynecologist in a 
Dutch rural area reported a maternal alcohol use of 4.0% [19], while another 
survey in an urban area with self-reported alcohol use during first trimester of 
pregnancy reported a percentage of 41.8% [20]. In Denmark two studies 
investigated alcohol use during pregnancy both based on data from the Danish 
National Birth Cohort. The first reported 44.6% of pregnant women to have used 
alcohol during first trimester while the other showed alcohol use to be 88.7% 
during the entire pregnancy [21,22].  

Data on smoking and alcohol use provided by the participants of the PROTECT 
pregnancy study probably is an underestimation of actual figures of these 
exposures among pregnant women in the participating countries, probably due to 
the self-selection of higher educated, more health-oriented women. Despite the 
anonymity of the web-based approach that discourages social desirable answering, 
some underreporting might be left. Literature shows that reliability of 
epidemiologic data collected via the Internet is comparable to that of data 
collected with more traditional methods [1,3].  

For outcome data, numbers were quite too low to assess validity and 
completeness. For multiple births, population based percentages for 2010 ranged 
from 1.3 for Poland to 2.1 for Denmark [23]. National statistics data over 2013 
showed a percentage of multiple births in the UK of 1.6 [24] and for Poland a 
percentage of 2.7 is given [25]. The overall  number of women with a multiple birth 
in the PROTECT pregnancy study of 1.9% appears to correspond fairly well to these 
percentages, but numbers are too small to make a valid country based comparison.  

When a child is diagnosed with a birth defect, women are very capable of 
indicating the birth defect present, whether in lay or medical terms. Nevertheless, 
self-reporting shortly after birth might not be a good method to obtain valid and 
complete information about possible birth defects of the baby. Some 
malformations registered within the Danish Birth Registry might have been 
detected after completion of the outcome questionnaire.  
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Hip malformations for example do not always show right after birth and heart 
defects and cerebral cysts might be detected later as well. Some small 
malformations like ankyloglossia and undescended testis are not considered as a 
major birth defect by EUROCAT but might be mentioned by the mother anyway. 

Collection of data from pregnant women by self-reporting via the Internet is a good 
way of obtaining data about lifestyle choices. The lack of population data as a gold 
standard and the diversity of data found in literature shows the difficulty of 
establishing the validity of lifestyle data reported. We found no conclusive 
evidence to undervalue the validity and completeness of self-reported Internet-
derived data compared to data obtained via traditional survey methods or derived 
from health care workers or medical databases, except for data on birth defects. 
Differences with national data, data from registries and data from literature might 
as well reflect the selectivity of the sample recruited via Internet. The selectivity of 
the sample limits the generalizability of prevalence data found. However, 
representativeness is not indispensable when investigating associations between 
exposure and outcome and might even be counterproductive when assessing rare 
exposures or outcome [15,26]. Data about birth defects derived from healthcare 
databases is probably more accurate than information obtained from the mother 
shortly after birth. 
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