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Abstract 
The possibilities to collect data on non-malformed births as controls for the EUROCAT NNL 

cases are explored. Data collection through pharmacies was examined first. Two possible 

methods led to selection and were therefore not suitable. As an alternative, data collection 

through a midwife practice was explored. From this exploration it became clear that this 

method is feasible in a midwife practice which gives reasons to be optimistic about the 

possibilities to include non-malformed births in the standard data collection in the future.  
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Introduction 
In Groningen, the EUROCAT Northern Netherlands (NNL) registry for congenital anomalies 

was established in 1981 to collect data on children and foetuses with anomalies. Besides 

description of the anomalies present, data on all kinds of exposures around conception and 

during pregnancy are collected as well.  

 Since specific congenital anomalies are rare, the case control design is mostly used to 

study the association between an exposure and a congenital malformation. Choosing 

appropriate controls is the biggest challenge with this design. Often there is no so-called 

‘golden standard’ to compare with. Theoretically one can choose either controls with other 

anomalies than anomalies under study (malformed controls) or controls with no congenital 

anomaly (non-malformed controls). Mothers of an infant with congenital anomalies recall 

more events and details about exposure than mothers with healthy infants.1 By using 

malformed controls, the effect of recall bias can be decreased.2 But if the selected 

malformed controls also have a relation with the exposure, selection bias can occur.3 This 

selection bias might lead to an underestimation of the actual risk of the exposure under 

investigation.  

 One solution to address both selection bias and recall bias is to use both non-

malformed and malformed controls. Currently, EUROCAT NNL does not collect data on non-

malformed births leaving the use of malformed controls as only option. In this chapter, 

possible strategies to expand data collection with non-malformed controls are investigated. 

Firstly, a description of the EUROCAT NNL data collection is given. After all, controls should 

be selected from the same population as the cases and data collection methods should be 

comparable with data collection from EUROCAT NNL to avoid information bias. Secondly, a 

short overview of possible data collection strategies is given which is followed by a 

description of the explorative studies we have performed regarding these strategies. Finally 

the currently explored method is described, the first results are shown and limitations and 

recommendations for future data collection are discussed. 

 

EUROCAT Northern Netherlands 
In the EUROCAT NNL registry, data on live births, stillbirths and abortion with congenital 

anomalies are registered since 1981. The mother of the child should be a resident of one of 

the three northern provinces of the Netherlands (Groningen, Friesland or Drenthe). In this 

area, about 20,000 births per year occur.4 
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 Between 1981 and 1996, information about the pregnancy outcome as well as the 

mother’s condition, diseases and drug use was collected through the physician or midwife 

who reported the birth. Since 1991, this reporting needed the informed consent of the 

parents. In 1997, data collection methods were extended enormously.5,6  Information about 

the anomaly is still provided by physicians, midwives, clinical geneticists and pathologists 

after informed consent is given by the parents. But for exposure data, parents receive a 

questionnaire in order to collect information about their characteristics like age, education, 

and family history. Data about illness during pregnancy, and life style aspects like smoking 

and alcohol consumption are asked for in this questionnaire as well. A request for the 

mother’s pharmacy data is included with the questionnaire and sent to her pharmacy if she 

gives her consent. Data from one year before delivery are asked for. After receiving the 

questionnaire and the pharmacy data, mothers are interviewed by phone to clarify possible 

uncertainties in the questionnaires and to verify whether drugs reported by the pharmacy 

were actually used and in which time period the drugs were used. During this interview, 

information about Over-the-Counter (OTC) drugs is collected through a structured list of 

possible complaints during the pregnancy or in the three months before pregnancy. 

 No age limits for discovering an anomaly were applied until 2003, which means that 

besides anomalies leading to abortions and anomalies discovered at birth, anomalies 

discovered even years after birth are recorded as well. Since 2003, an age limit of 16 at the 

moment of enrolment is applied.  

 

Data collection routes and preceding explorations 
Possible strategies for continuous data collection on non-malformed births are infant welfare 

centres (consultatiebureau’s), midwives and gynaecologists, and pharmacies. Since about 

97% of all children visit an infant welfare centre, normally starting at the age of four months 

old, this would be an excellent source. However, previous research on drug use during 

lactation showed co-operation from these centres is not high, among other things because 

their high workload.7 Midwives and gynaecologists could help recruiting newborns as well. 

To select a representative sample of newborns and their mothers, both sources should be 

combined. After all, women giving birth under supervision of a gynaecologist differ in 

medical background from women supervised by a midwife. Therefore their drug use might 

differ as well. Finally, pharmacies could be used as a source. Newborns are registered in 

pharmacies if they receive a drug prescription, if the insurance company informs the 

pharmacy about the birth or if the parents inform the pharmacy themselves.  
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Recruitment of non-malformed births via pharmacies 

Because of existing contacts, data collection through pharmacists was explored first. After 

birth, all children receive one mg vitamin K1 to prevent Vitamin K Deficiency Bleeding 

(VKDB). Two weeks after birth, 59% of Dutch women still breast-feed her baby.8 These 

breast-fed children also receive 0.025mg vitamin K1 supplements from day eight after birth 

up to three months of age.8-10 Their vitamin K prescriptions can be used to extract newborns 

form the pharmacy database. This recruitment was tested in one pharmacy where mothers 

of children born in 2002 to whom vitamin K was prescribed, received a questionnaire. The 

response was 61%. Through contacts with the only midwife practice in the same small town, 

we could verify information from the questionnaire (retrospectively collected) with the 

information of these same women in the midwife database (prospectively collected). Using 

two sources, no differences were found for characteristics like age, parity, gravidity, 

gestational age, birth weight of the responders. But, research in the InterAction database11 

showed differences in drug use during pregnancy among mothers of children receiving 

vitamin K and not receiving vitamin K: mothers in the group with no vitamin K, indicating they 

do not breastfeed their baby, use more drugs in general expressed in number prescriptions 

received.12 Furthermore, the percentages users of drugs related to rheumatoid arthritis, 

hormones, antidepressants, antiepileptics, antibiotics, corticosteroids, and antihypertensives 

were higher among non-breast-feeding women compared to breast feeding women.12  

 Another option of recruitment via pharmacies is through insurance data. This was 

possible for sick fund (ziekenfonds) patients since these parents have to register their 

newborn babies with the insurance company shortly after birth and the company notifies the 

pharmacy. Than it is up to the pharmacy to actually add the child into their database which 

takes between two and 12 months.13 But privately insured children (particulier verzekerd) 

are mostly not registered at the pharmacy until their first prescription. Since insurance differs 

based on income, thus on social economic status, this data source provides us a selected 

population.  

 The conclusion of these two pilot studies was that both methods of selecting newborns 

via pharmacies lead to a selected population instead of a representative sample of the 

population of which EUROCAT NNL collects data on malformations. Furthermore, vitamin K 

is now an OTC drug thus recruiting through a prescription is not possible anymore and the 

Dutch insurance system has changed since January 2006 which makes that route more 

complicated as well. Both options above are even more limited now and another data 

collection strategy than through pharmacies has to be used. Therefore, data collection 

through a midwife practice was explored. 
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Recruitment of non-malformed births via midwife practice 
Population and setting 

In Veendam, a town with just over 28,000 inhabitants, the absolute number of live births 

varies from over 300 in the end nineties to about 260 in 2005.4 There is one midwifery to 

serve pregnant women in and around Veendam. These midwives also provide postnatal 

care to women that gave birth in a hospital and returned home immediately after. Therefore 

they have contacts with almost all parents of newborns in the region somewhere between 

conception and the first week postpartum.   

 

Method of data collection 

The method of data collection is based on the method used by EUROCAT NNL, with the 

exception of the timing we ask for consent: for the non-malformed births we ask for consent 

before birth instead of after birth as with the EUROCAT NNL children. Figure 1 shows the 

flowchart of the data collection on non-malformed births. In the Veendam midwifery, all 

women attending for their first or second consult are provided with both written and oral 

information about the study by the midwife. If the women decides to participate in the study 

she is asked to fill out a consent form in which  she agrees to receive a questionnaire after 

delivery, that her pharmacy data can be collected and that the researchers are allowed to 

call her to verify the collected information. On the consent form, besides personal 

information like address and date of birth, a question about the expected date of delivery is 

asked for as well. 

 Once every month, a list of all women that gave consent and of whom the expected 

date of delivery has passed, is sent to the midwife practice. They check for each woman 

whether she indeed gave birth and if the baby appeared to be healthy. After adding the 

dates of birth to the list, they send it back to the university and the mothers of the non-

malformed babies receive a questionnaire that is based on the EUROCAT NNL 

questionnaire. At the same time, the pharmacy is asked to provide data of the year before 

the date of birth of the child. If the questionnaire is returned and pharmacy data are 

collected, the mother is called to verify use of drugs on the pharmacy list and use of possible 

OTC drugs. For the latter, the same structured list of complaints is used as with EUROCAT 

NNL. If the questionnaire or pharmacy data are not returned in four weeks, a reminder is  
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Figure 1: flowchart of data collection  

 

sent. If the questionnaire is still not returned after a reminder, we are phoning the mother 

and go through the questionnaire together. If the mother cannot be reached by phone after 

trying multiple times a letter is sent with the remaining questions and the list of complaints, 

accompanied with a return envelop to encourage responding. 

 If the newborn has a congenital malformation, the mother is contacted and asked if her 

name and address can be passed on to EUROCAT NNL.  

 

Comparison first findings with population Veendam practice and regional data 

To validate whether the non-malformed births of which we collect data are a representative 

sample of the midwife practice of Veendam, characteristics of the included births are 

compared with data of the whole practice population. We could not compare our data with 

only those mothers whose data we did not have since we did not had their consent to use 

their data. Therefore we used the practice data all together without distinguishing between 

Informed consent 

Phone call or letter mother 

Sending questionnaire to the mother 

After delivery 

Asking for pharmacy data 

Possibly reminder 

Entering data in database 

Dossier in archive 
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participants and non-participants. Data on births of the first year of our data collection were 

included (December 2004 until November 2005) and the following characteristics were 

compared: maternal age, country of birth, employment status, parity and gravidity, 

gestational age and sex of the child. P values were calculated with t-tests and chi-square 

tests, where appropriate.  

 To gather some insight in the representativeness of the social economic status of the 

participants, we compared the educational level of our participants with the female 

population aged 15-64 in the three northern provinces of the Netherlands.  

 

Attitudes of midwives and participants 

Since this data collection is still in the pilot phase, we also tried to get insight in factors that 

influence participation rates. We therefore contacted and met with the midwives regularly to 

evaluate the process and discuss some limitations they encountered. We also interviewed 

25 randomly chosen participants. These interviews were executed during the already 

scheduled phone calls to verify collected data. Open questions were asked about attitude 

towards the study and study material and reasons to participate in the study. 

 

Results:  
Participation rates 

Between December 2004 and November 2005, 238 women in the Veendam midwife 

practice gave birth. Of these, 152 women (64%) consented to collect their data. Of these 

152, three newborns had a malformation recognized at birth and all three mothers gave 

permission to send their information to EUROCAT NNL. The remaining 149 were sent a 

questionnaire and their pharmacy data were asked for.  

 Of the 149 eligible births, pharmacy data were collected for all, 112 questionnaires were 

returned without having to send a reminder, and another 31 after the reminder. Of the 

remaining six births, one the questionnaire was filled in during the interview by telephone, 

and one woman refused to cooperate because the questions were too personal. The 

remaining four could not be reached by phone so far. In total, 144 (97%) questionnaires are 

completed, and 120 (81%) are also reached by phone thus 120 files are complete. Some of 

the women (exact number unknown) were not phoned because of some logistic problems in 

the first months of data collection. After a few months it was decided that the time span 

between returning the questionnaire and the possibility to phone was too large and we felt 

we could not bother these women anymore.  
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Logistics and encountered limitations for midwives 

The project, and especially the logistic part of handing out the leaflets, were discussed with 

the midwives at several meetings. Because they only have to hand out the leaflets and 

consent forms with a short remark, they pointed out the project is not troubling their daily 

work at all. Handing out the leaflet to the women they only visit postpartum is not daily 

routine yet and they indicated they forget to do that most of the times. Another issue that 

came up is that they sometimes decide not to hand out the leaflet if they think this mother is 

not capable of filling out a questionnaire.  

 

Results of first year data   

The characteristics of the 149 births with informed consent are given in table 1. Maternal 

age and gestational age could be calculated from the consent form and from the list returned 

by the midwife and are therefore available for all 149 births. The other characteristics were 

only available if the questionnaire was filled in (n=144). In table 1, characteristics of all births 

in the midwife practice are given as well and no differences between the women in the study 

and the whole practice population are observed (all p>0.05).  

 The educational levels of the responders were high for 14%, middle for 64% and low for 

22%l. These percentages were 19%, 43% and 37% respectively for women aged 15-64 in 

the northern Netherlands.4  

 
Table 1: Characteristics of mothers and children in the non-malformed database and in the midwife 

practice. 

 Non-malformed births: 

responders Veendam (n=149) 

Whole population midwife 

practice (n=237) 

Mean age mother (sd) 30.0 (4.6) 30.1 (4.7) 

% mothers born in NLa 95.1 92.8 

% mothers with a paid joba 79.9 79.3 

Mean paritya (sd) 0.53 (0.59) 0.61 (0.67) 

Mean graviditya (sd) 1.9 (1.00) 1.9 (0.97) 

Gestational age (%)b 

  < 259 days 

  259-269 days 

  270-276 days 

  >276 days 

 

25.5 

43.0 

20.1 

11.4 

 

29.1 

41.4 

21.5 

8.0 

Birth weight in grams (sd)a 3493 (561) 3422 (564) 
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a data available for those with filled in questionnaire only (n=144); b percentages do not add up to 100% due to missing data 

Interview with participants 

Of the women that were phoned as part of the standard procedure, 25 were asked some 

extra questions about their participation. None of them refused to co-operate with this short 

interview. Of the 25 women, 20 participated because they think pregnancy research is 

important and the other five indicated it was just little trouble. None of the responders felt 

obligated to participate in the study or pressed to do so by the midwife. 

 The timing of receiving the questionnaire was fine and the questions themselves were 

clear. Nevertheless, details like specific dates were difficult to remember, especially since 

some of the questions were about the periconceptional period which is almost a year prior to 

filling in the questionnaire. Ten women remarked they could have made notes if they knew 

beforehand such details were asked for after delivery. Also, one participant mentioned, not 

all women getting pregnant are well informed before pregnancy and information they get 

during pregnancy can make them uncertain about their own behaviour during the first weeks 

of pregnancy. 

 The 25 interviewed participants had no problem being called to verify some details and 

go through the OTC drugs. Two of them even felt good about the attention paid to them and 

being able to explain some answers more in detail.  

 

Discussion and conclusion 
The availability of non-malformed controls would increase possibilities for research with the 

EUROCAT NNL data. Therefore a strategy to recruit a representative sample of non-

malformed births in the region is needed. From the preceding explorative studies it was clear 

that recruitment via pharmacies would lead to selection and another data strategy was 

needed. Therefore, the feasibility of recruiting non-malformed controls via a midwife practice 

was explored in Veendam. After the first year of implementing the collection method, 

characteristics of the participants were compared with characteristics of all births in that 

practice in that year. Encountered barriers on the part of the midwives, the participants and 

the researchers were summarised. 

 Form the meetings with the midwives it became clear handing out the leaflet and 

consent form during the first or second consult of a pregnant woman was implemented 

easily in their daily practice. However, the few women they only counselled after birth did not 

always receive the leaflet and consent form. Moreover, the midwives sometimes decided not 

to ask for participation at all if they thought the woman is not capable. Therefore they 

introduced selection based on their judgement. Nevertheless, of all women giving birth in 
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their practice during the first year of data collecting, over 60% gave informed consent to 

contact them after delivery. From the rough comparison of the characteristics of the 

participants with all women in the database, these participants seem to be representative for 

the practice. We therefore can carefully conclude that collecting data via a midwife practice 

is feasible in contrast with pharmacies, but more effort should be put in to increase 

participation rates and to support the midwives in handing out the information to all women 

they counsel.  

 From the interviews with a sample of women that gave their consent, it is clear the 

responders are enthusiastic about participating in such a study, and the process and 

questionnaire are clear. Of course these were the women that already consented to 

participate instead of a sample of all women in the midwifery. From the comments it was 

clear some women feel the need to receive more information before pregnancy. Although 

Dutch health care providers consider preconception care to be important,14,15 there is no 

structural preconception care available in the Netherlands at the moment. Furthermore, 

suggestions were made to make recall more easy. Methods to do so, like providing logbooks 

or collecting data prospectively, are available but data should be collected the same way as 

the EUROCAT NNL data to avoid other types of bias. 

 Although the data collection method seems to be feasible as described in this study, 

there are some limitations we should address. First, we only explored possibilities within this 

one practice and adjusted the logistics of the recruitment to the requirements of this practice. 

If the method is extended, this logistic should be investigated again for each new setting. 

Second, data collected should be tested more extensively on external validity. We have little 

information on births in Veendam outside this practice and about the not-participating 

women within the practice. The participants seem to be a good sample of the whole 

practice, but we only compared some of all possible characteristics and only from one year. 

We already know the midwives introduce some selection by not asking all women to 

participate. Moreover, we can imagine we miss complicated pregnancy where mothers have 

certain conditions that require intensive auditing of a specialist. Furthermore, we have not 

investigated the representativeness of the Veendam mothers and babies for the whole 

region of the northern Netherlands. Third, our current definition of non-malformed controls is 

restricted. We define a birth as non-malformed when no malformation is feasible at birth and 

therefore unknown by the midwife. Malformations discovered later after birth are thus 

included as non-malformed. Since the numbers that are misclassified are small it would not 

influence future studies. Nevertheless, misclassification should be minimised and this 

problem should be dealt with in future.  
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 Issues presented in this chapter are only from an explorative study. Future plans should 

include at least the following three issues: 1) More data should be collected to be able to 

investigate validity issues more thorough. 2) To address more to other problems and 

limitations summarised above, we suggest data collection will be extended to another 

midwife practice with another population, for example to the city of Groningen. 3) To include 

also the more complicated pregnancies from mothers with health issues requiring a 

pregnancy and delivery being monitored by a gynaecologist. Therefore, extending 

recruitment via a gynaecologist is advisable.  
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