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• Diseases do not disappear just because a woman is pregnant 

 

• A woman often does not realise she is pregnant until she 

misses a period 

 

• Critical period of organogenesis is from 15-60 days post 

conception 

 

 

• Estimated 84-99% of women take a prescription medicine at 

some time during pregnancy 

 

• Women may change to herbal or homeopathic medicines in the 

belief that they are “natural” and somehow safer 

 

The Issue 



5 

 
Clinical Trials 
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Frequency 
of data 

collection 

Cost, 
burden on 

Patient/HCP 

Electronic health records Dispensing records 

Examples of methods for data collection 



New tools for data collection from consumers 

Objectives 
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To assess the extent to which data collected directly 

from pregnant women via the Internet and IVRS 

provides information on medication use and other 

potential risk factors throughout pregnancy, and is 

suitable for research purposes 

An exploratory study of self-reported medication use in 
pregnant women and pregnancy outcomes 



An exploratory study of self-reported medication use in pregnant 

women and pregnancy outcomes 
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Questions: 

• Can we get data earlier in pregnancy than 
traditional routes? 

• How consistently and for how long will women 
provide the data requested? 

• How representative are the women? 

• How important are data not captured by EHR or 
pharmacy databases? 

• Is the information of sufficient quality to be 
used for pharmacovigilance? 

 
 

 

 

 



Information 

about study in 

various media 

Information 

about study 

and informed 

consent 

Screening 

questionnaire 

Provide contact 

details, choose 

pin, frequency of 

data collection 

and reminder 

method 

Visit website 

or phone 

free-phone 

number 

Study 

Entry 

Study number 

allocated, 

directed to 

separate secure 

data collection 

server 

Study entry process 
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Join the PROTECT pregnancy study – Answering 
questions today for the pregnancies of tomorrow 

 

 

Women who are pregnant often need advice about 
health and lifestyle choices, including for example use 
of  alcohol, tobacco and medicines. 

In order for medical professionals to have the most up 
to date information available to provide this advice, it is 
important to collect details about the health and lifestyle 

of our pregnant population. 

To do this, we need YOUR HELP. 

If you are: 

  Pregnant 

  Living in the UK 

Able to spend a short amount of time completing 

questionnaires by phone or on-line from the comfort of  
your own home 

Then we need to hear from you TODAY! 

What you will need to do? 
If you would like to learn more or you would like 
to get involved today, then please visit our 
website: 

 

 

    

 www.pregnancystudy4.eu  

 

   

 

Examples of the media used to advertise the study 



Entry website 
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Web 

Baseline 

questionnaire 

 

 

 

 

 

 

 

 

 

 

 

Pregnancy 

outcome 

 

 

 

 

 

 

 

 

Satisfaction 

Q 

Follow 

up 

Follow 

up 

Follow 

up 

Follow 

up 

Follow 

up 

Follow 

up 

Discontinuation Questionnaire 

Data collection flow 

 

 

IVRS 

Baseline 

questionnaire 
2 weekly 

4 weekly 
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Can we get the data early in 

pregnancy? 
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Enrollment by trimester (N=2065) 
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Enrollment during first trimester (N=529) 
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PROTECT Recruitment Methods,  

Costs & Yield 

Method 
Number 

Recruited 
Cost (€)   

per Recruit 

Paid Website Advertisements 671 25 

Email List Rentals 995 23 

Leaflets in Pharmacies 194 83 

Paid Social Media (Facebook Ad) 1 186 

Total Recruited by Paid Methods 1867 30 

Total Recruited by Unpaid Methods* 195 

Total Recruited 2062 

*Includes 3 recruited from unpaid website advertisements 
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How consistently will 

respondents report and 

for how long? 
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Women lost before baseline 

DK NL PL UK Total 

Number of questionnaires sent 119 76 27 137 358 

Number of replies (% of sent) 24 (20) 13 (17) 1 (4) 9 (7) 47 (13) 

Reasons 

I was no longer interested in the study 1 1 0 0 2 

The questionnaire was too long 3 1 0 2 6 

The commitment required was too 

burdensome 

2 2 0 0 4 

The questions were too difficult 0 0 0 0 0 

The questions were too personal 0 0 0 0 0 

I was no longer pregnant 6 1 0 0 7 

Other 

 

16 9 1 8 34 
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Demographics of the 

PROTECT population 



Age at end of pregnancy 

0.00

0.02

0.04

0.06

0.08

0.10

0.12

D
e

n
s
it
y

15 20 25 30 35 40 45 50
Age in years

Denmark Netherlands Poland UK

23 



Height, weight and BMI 

DK NL PL UK 

Weight before pregnancy,  

mean (SD) kg 

  70.1 (14.6)  70.7 (12.9)  62.6 (11.7)  71.6 (17.6) 

Height, mean (SD) cm 169.3 (6.7) 170.6 (9.2) 166.6 (6.2) 164.8 (13.7) 

BMI, mean (SD)   24.4 (4.7)   24.6 (9.1)   22.5 (3.6)   27.4 (13.2) 

BMI %, (no.) %, (no.) %, (no.) %, (no.) 

<18   2.2 (14)   0.4 (2)   4.6 (11)   2.0 (14) 

18 - <25 62.9 (402) 63.9 (304) 75.5 (182) 50.8 (360) 

25 - <30 22.8 (146) 27.1 (129) 12.4 (30) 23.3 (165) 

30 - <35   8.5 (54)   6.9 (33)   2.9 (7) 12.6 (89) 

≥35   3.6 (23)   1.7 (8)   1.2 (3)   9.9 (70) 

Missing   0.0 (0)   0.0 (0)   3.3 (8)   1.6 (11) 
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Ethnic origin of PROTECT population 

Ethnic Group DK (%) NL (%) PL (%) UK (%) 

Asian or Chinese 0.8 1.3 0.0 2.5 

Black 0.3 0.0 0.0 0.9 

Mixed 1.7 1.7 0.0 1.3 

Other Ethnic 0.5 0.4 0.0 0.1 

White 96.2 95.8 99.6 95.0 

Unknown/ Missing 0.5 0.8 0.4 0.7 
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1. Completed legal part of school and the 1st level of exams (around 16y)

2. Completed school and the higher level exams

3. Completed some kind of 3rd level education - university, technical college, etc.

4. Completed university and some post graduate education

Education by Country 
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Current pregnancy and gravidity 

  DK NL PL UK 

First pregnancy 
38.3% 

(245) 

47.3% 

(225) 

50.6% 

(122) 

41.6% 

(295) 

  DK NL PL UK 

Number of previous 

pregnancies 
1 (1 - 12) 1 (1 - 13) 1 (1 - 5) 2 (1 - 12)  

Live birth 1 (0 - 5)  1 (0 - 4) 1 (0 - 3) 1 (0 - 9) 

Miscarriage 1 (0 – 10) 1 (0 - 13) 1 (0 - 3) 1 (0 - 11)  

Elective termination 1 (0 - 4) 1 (0 - 2) 1 (0 - 1)  1 (0 - 3)  

Stillbirth 1 (0 - 1)  1 (0 - 1)  1 (0 - 1) 1 (0 - 1)  

Ectopic 1 (0 - 1)  1 (0 - 1)  1 (0 - 1)  1 (0 - 1)  

Outcomes: median (range) from previous pregnancies 
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Are these results generalisable? 

 [How representative are the women?] 
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http://public.tableausoftware.com/profile/.shmi.#!/vizhome/WP4DK/DKcount  

No. of  

women 

Denmark 
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http://public.tableausoftware.com/profile/.shmi.
http://public.tableausoftware.com/profile/.shmi.


The Netherlands 

http://public.tableausoftware.com/profile/.shmi.#!/vizhome/WP4NL/NLcount  

No. of  

women 

30 

http://public.tableausoftware.com/profile/.shmi.
http://public.tableausoftware.com/profile/.shmi.
http://public.tableausoftware.com/profile/.shmi.


Poland 

http://public.tableausoftware.com/profile/.shmi.#!/vizhome/WP4PL/PLcount 

No. of  

women 
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http://public.tableausoftware.com/profile/.shmi.


The UK 

http://public.tableausoftware.com/profile/.shmi.#!/vizhome/WP4UK/UKcount  

No. of  

women 
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Age comparison 
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Denmark 
PROTECT 

Denmark 
National 

UK 
PROTECT 

England & 
Wales 2013 

Age at end of 
pregnancy, mean 
(SD) 

31.5 (4.6) 30.9 (5.1) 31.7(5.1) 30.0 (NA) 

% (No.) 

<20 years 0.2 (1)*   1.4 (750) 0.7 (5)*   4.2 (29,136) 

20-24 years 6.7 (43) 11.2 (6,192) 9.4 (67) 17.1 (119,719) 

25-29 years 33.5 (214) 31.0 (17,112) 25.8 (183) 28.2 (196,693) 

30-34 years 37.1 (237) 35.0 (19,319) 37.5 (266) 30.4 (212,306) 

35-39 years 18.5 (118) 17.7 (9,769) 22.4 (159) 16.0 (111,500) 

≥40 years 4.1 (26)   3.8 (2,083) 4.1 (29)   4.2 (29,158) 

* PROTECT lower age restriction for legal reasons 



Age comparison 
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Poland 

PROTECT 

Poland 

National 

Age at end of pregnancy, 

mean (SD) 

29.8 (4.2) 29.2 (NA) 

% (No.) 

<20 years   0.4 (1)*   3.9 (14,552) 

20-24 years 12.0 (29) 17.0 (63,158) 

25-29 years 45.2 (109) 35.4 (131,373) 

30-34 years 32.0 (77) 29.7 (110,192 

35-39 years   9.1 (22) 11.7 (43,554) 

≥40 years   1.2 (3)   2.2 (8,133) 

* PROTECT lower age restriction for legal reasons 



Education comparison 
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Denmark 

PROTECT 

Denmark 

National 

UK 

PROTECT 

UK 2011 

(m + f)* 

Completed legal part of school 

and 1st level of exams 

2.8% 15.3% 12.6% 44.4% 

Completed school and the 

higher level exams 

11.7% 32.8% 21.7% 21.8% 

Completed some kind of 3rd 

level education- university, 

technical college etc 

 

46.7% 30.9% 35.6% 33.0% 

Completed university and 

some post-grad education 

38.8% 14.6% 30.2% NA 

Not stated 0.8% 6.3% 0.4% 0.8% 



Education comparison 
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Poland 
PROTECT 

Poland 
National 

Completed legal part of school and 
1st level of exams   1.7%   7.0% 

Completed school and the higher 
level exams   8.8% 55.7% 

Completed some kind of 3rd level 
education- university, technical 
college etc 
 

23.4%   0.6% 

Completed university and some post-
grad education 66.1% 32.6% 

Not stated 
  0.8%   0% 



What can be learned from 

asking “patients” directly and 

how much of that is not 

available elsewhere?  
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Number of different medicinal products taken 

during pregnancy* 

No. of Medicinal 

Products Taken 

DK 

% (n) 

NL 

% (n) 

PL 

% (n) 

UK 

% (n) 

Total 

% (n) 

None 18% (117) 21% (98) 24% (59) 13% (90) 18% (364) 

1 16% (102) 23% (109) 22% (54) 17% (119) 19% (384) 

2 17% (108) 17% (81) 15% (37) 16% (113) 16% (339) 

3 14% (90) 16% (74) 12% (28) 15% (108) 15% (300) 

4 11% (73) 8% (37) 8% (19) 10% (74) 10% (203) 

> 5 23% (149) 16% (77) 18% (44) 29% (205) 23% (475) 

* Excluding iron, folate and multi-vitamins 
38 



Vaccinations during or month before 

DK 
(%) 

 NL 
(%) 

PL 
(%) 

UK 
(%) 

Vaccination 14.4 4.0 2.5 48.7 

Flu 6.4 2.7 0.8 46.1 

Measles 0.0 0.2 0.0 0.6 

Mumps 0.0 0.2 0.0 0.6 

Rubella 0.0 0.2 0.0 0.6 

BCG (TB) 0.0 0.0 0.0 0.3 

Hep A 0.2 0.4 0.0 0.3 

Hep B 0.2 0.2 0.4 0.1 

Typhoid 0.2 0.4 0.0 0.1 

HPV 5.9 0.0 0.0 0.1 
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Life style factors 

DK (%)  NL (%) PL (%) UK (%) 

Pregnant while using contraception 3.3 3.2 2.5 6.1 

Took “morning after pill” 0.3 2.1 0.8 1.3 

Smoker before pregnancy 16.6 14.3 18.7 16.1 

Smoker during pregnancy 4.1 4.2 4.6 4.8 

Alcohol 

2-3 times / week 0.3 0.2 0.0 0.6 

2-4 times/month 6.1 0.6 0.0 10.7 

≤ 1 per month 20.7 6.1 11.6 21.4 

Never 72.6 92.6 87.6 66.6 

Unknown 0.3 0.4 0.8 0.6 

Recreational drug use 0.9 0.4 0.4 1.1 

Undisclosed recreational drug use 0.6 0.2 2.9 0.4 
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DK (%)  NL (%) PL (%) UK (%) 

Decided not to take a prescribed 

medicine 
4.9 4.0 4.6 5.5 

Took prescribed medicine from 

friend or family 
0.3 0.6 0.4 0.7 

Anaesthetics 4.9 8.8 11.6 7.1 

General 0.6 1.1 0.4 0.6 

Spinal 0 0 0 0.3 

Local 4.1 7.6 10.0 5.9 

Did not know type 0.2 0.2 1.2 0.3 

X rays 6.9 4.6 3.7 4.9 

Herbal medicines 4.3 7.8  0  6.6  

OTC medications* 68.5 65.1 47.3 76.4 

Other medication use & risk factors 

* Includes those available through both prescription and OTC 
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Pregnancy outcomes 

DK 

N=177 

NL 

N=92 

PL 

N=35 

UK 

N=157 
Total 

Live birth 
83%  

(147) 

96%  

(88) 

92%  

(35) 

96%  

(151) 

91%  

(421) 

<20w foetal 

death  

14%  

(24) 

0%  

(0) 

5%  

(2) 

3%  

(4) 

6%  

(30) 

≥20w foetal 

death  

2%  

(4) 

0%  

(0) 

3%  

(1) 

0%  

(0) 

1%  

(5) 

Termination 
0.6%  

(1) 

2%  

(2) 

0%  

(0) 

0%  

(0) 

1%  

(3) 

Ectopic 

pregnancy 

1%  

(1) 

0%  

(0) 

0%  

(0) 

0%  

(0) 

0%  

(1) 

Unknown 
0%  

(0) 

2%  

(2) 

0%  

(0) 

1%  

(2) 

1%  

(4) 

Outcomes of pregnancy 
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Country 

Number of live births 

DK 

N=148 

NL 

N=90 

PL 

N=36 

UK 

N=155 

Total 

N=429 

Reported a visible birth defect 2.0% (3) 0.0% (0) 2.8% (1) 3.2% (5) 2.1% (9) 

Ankyloglossia 2 0.5% (2) 

Absence of hand or finger 1 0.2% (1) 

Malformation of face & neck 1 0.2% (1) 

Malformation of heart, unspec 1 0.2% (1) 

Down Syndrome 1 0.2% (1) 

Hypospadius, balanic 1 0.2% (1) 

Malformation of tongue, unspec 1 0.2% (1) 

Pilar & trichodermal cyst 1 0.2% (1) 

Not sure / No response 3.4% (5) 6.7% (6) 0 1.3% (2) 3.0% (13) 

“Visible Birth Defects” among live births 
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Are self-reported data reasonably accurate? 

–Medication use 

–Other risk factors 

–Outcomes 

44 



Comparing self-reported medication use with Danish 

Prescription Register  

 
Drugs for Chronic 
Conditions 

Reported in both*  
(PROTECT/ 
Register) 

Reported 
only in 

PROTECT† 

All Drugs for Chronic Conditions 80% (174/217) 

Oral anti-diabetics 100% (5/5) 1 

Opioids 88% (7/8) 6 

Anti-depressants 94% (29/31) 5 

Anti-asthmatics 83% (29/35) 17 
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* Includes medications reported as prescribed but not taken 

† Not found in register up to 6 months prior to conception date 

selected examples from 637 Danes 



Comparing self-reported medication use with Danish 

Prescription Register  

 

 

Drugs for Occasional or 

short-Term Use 

Reported in both*  

(PROTECT/ Register) 

Reported only 

in PROTECT† 

All Drugs for Occasional or 

Short-Term Use 

54% (154/285) 59 

Corticosteroids, dermatologic 

use 

30% (6/20) 4 

Antibiotics, systemic 64% (112/174) 12 

Anxiolytics, hypnotics and 

sedatives 

0% (0/1) 3 
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* Includes medications reported as prescribed but not taken 

† Not found in register up to 6 months prior conception date 

selected examples 



Comparing self-reported medication use with Danish 

Prescription Register 

 

Pregnancy-Related 

Medications 

Reported in both*  

(PROTECT/ Register) 

Reported only 

in PROTECT† 

All Pregnancy-related 

medications 

56% (66/118) 35 

Anti-emetics 60% (9/15) 2 

Hemorrhoids treatment 48% (11/23) 3 

Progesterone 80% (20/25) 3 
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* Includes medications reported as prescribed by not taken 

† Not found in register up to 6 months prior conception date 

selected examples 



UK PROTECT-THIN linkage 

PROTECT  

UK Participants 

n=863 

Consent to linkage 

n=664 

THIN 

UK Patient Records 

n= ~12,000,000 

PROTECT + THIN 

Linked records 

n=50 

PROTECT + THIN 

Data Comparison 

n=18 

Excluded from 
Analysis 

• PROTECT ICF only 
(n=8) 

•Left THIN practice 
prior to current 
pregnancy (n=24) 
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Comparing self-reported medication use with THIN database 

Reported in both*  

(PROTECT/ THIN) 

Reported only 

in PROTECT† 

Drugs for chronic conditions 3/6 (50%) 4 

Drugs for occasional or short 

term use 
4/12 (33%) 1 

Pregnancy related 

medications 
6/10 (60%) 2 

* Includes medications reported as prescribed but not taken 

† Not found in THIN up to 6 months prior to conception date or during pregnancy 
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Comparing pregnancy outcome information in THIN 

Reported in 

PROTECT 

Not reported in 

PROTECT 

Reported in 

THIN 
2 (13%) 10 (63%) 12 (75%) 

Not reported in 

THIN 
3 (19%) 1 (6%) 4 (25%) 

5 (31%) 11 (69%) 16 (100%) 
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Are these data reliable enough for 

Pharmacovigilance purpose? 
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Patient-Reported Medication Use - strengths 

 

• Can recruit women in early stages of pregnancy but 

careful choice of recruitment methods required 

• Women likely to report medications in drug categories 

which include medications purchased over-the-counter 

(OTC) (e.g. analgesics, drugs for acid related disorders 

etc.) 

• Can provide useful information on prn medicines 

prescribed a long time before the pregnancy and 

“borrowed” medicines 
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Other Strengths 

• May provide more accurate data on adherence since 

respondents will report prescriptions not filled or not taken. 

• Respondents will report about illicit and recreational drug 

use, and shared medications 

• Good for medications taken to treat short-term illnesses 
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Limitations 

• Like every prospective study, direct-to-consumer studies will 

benefit from substantial attention (and funding) for 

recruitment and retention. 

• Incomplete reporting of prescription medicinal products but 

also reports of prescription drugs not found in the register 

• Unknown validity of reports on OTC and herbals 

• May be difficult to obtain complete and accurate reporting 

about pregnancy outcomes. 
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Conclusion 

• It is possible to recruit women early in pregnancy 

before they may have consulted HCPs 

• Direct to consumer studies offer important benefits 

in collecting certain data not found in EHR  

• Will be most informative when combined with 

selected data from other sources to validate clinical 

outcomes of interest, and to corroborate most 

important exposures 
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Q&A 
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