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The 
Miscarriage
Association

Need to
ask the women themselves

Miscarriage
• Relatively under-researched 

condition, partly because of 
difficulty in studying events 
in early pregnancy

• Studies usually clinically 
based, leading to incomplete 
ascertainment of early 
miscarriage (selection bias) 
and can also be limited in 
ability to consider past 
reproductive outcomes

• Difficulty in advising women 
how best to maximise their 
chances of a successful 
pregnancy due to a lack of 
data

• Recognition that guilt is an 
important factor, so even 
negative results could be of 
value

The 
Miscarriage
Association

Known Risk Factors

• Mother’s age
• Previous fetal death
• Infertility

… however, interaction between age, parity, 
infertility, previous pregnancy loss are 
complex and not entirely understood

• Infections (STDs, malaria), chronic illness
• Nausea associated with reduced risk
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Unconfirmed/inconsistent risk 
factors include:

• Maternal smoking
• Alcohol consumption
• Caffeine intake
• Stress and emotional well-being
• Exercise
• Diet
• Occupational exposures

Many behavioural and social risk factors have been 
reported, but most remain controversial or 
unconfirmed; few studies have examined these in the 
context of nausea or other potential confounders 

• To obtain population-based estimates of 
miscarriage prevalence in the UK

• Investigate the association between biological, 
lifestyle and behavioural factors on risk of 
miscarriage   

Specific Objectives with Specific Objectives with 
respect to miscarriagerespect to miscarriage

Methods - BMC Public Health 2004; 4:35

Results – BJOG 2007; 114:170-186

NWHSNWHS

• Unusual

Study subjects not identified via medical 
records of any kind

… but from the UK electoral register 
… so “population-based”

Not outcome restricted 
… woman’s whole reproductive experience



3

NWHS

• 60,000 women 
randomly selected from  
computerised electoral 
registers (England, 
Scotland, Wales, N 
Ireland)

• Only women likely to be 
between the ages of 18-
55 included (based on 
name)

1:  One-page questionnaire
- screening questions
- brief details of full reproductive history

Postal survey - Two-stage design

2:  Detailed questionnaire to all women to all women 
ever pregnant / attempting pregnancyever pregnant / attempting pregnancy
- detailed reproductive history
- questions about themselves and
behavioural and lifestyle factors in
pregnancy (plus the father)

• Information leaflet enclosed with questionnaire

• Freephone helpline

Unsuccessful reversal of sterilisation

1 Not ovulating / infrequent ovulation
Blocked fallopian tubes / tubal damage
Endometriosis

Investigated, but no problems found
Other (please give details)

Not investigated (i.e. only husband/partner invest igated)

Don’t know / don’t remember
Still being investigated

1

9

1

1

1

5

6

1

1

Slow moving sperm (low motility)

1 Low sperm count
No sperm

1

Large number of abnormal or dead sperm1

Sperm antibodies1

Other (please give details)1

Not investigated (i.e. only you were i nvesti gated)5

Don’t know / don’t remember9

Still being investigated6

Unsuccessful reversal of vasectomy1

Investigated, but no problems found1

YOUR HUSBAND OR PARTNERYOU

10. Have you and/or your husband or partner ever had investigations for infertil ity?

If YES, please could you tell  us what the diagnosis was (please tick all that apply below):

Yes1 No, please go to next question0

QUESTIONS ABOUT FERTILITY

If YES, were you given this treatment only by your GP, or did you also attend a hospital
gynaecology department or fertil ity clinic?

GP only1 2 Gynaecology / fertility clinic (and GP) Don’t know / don’t remember  9

11.  Have you and/or your husband or partner ever had ferti lity treatment to help you to get
       pregnant?

Yes1 No, please go to question 130

12.  What treatment did you and/or your partner receive? (please tick all that apply)

Don’t know / don’t remember  9

1 Clomid (Clomiphene, “fertility drugs”) only, prescr ibed by GP

IVF or ICSI with drugs to induce ovulation1

1 AID, AIH or IUI with drugs to induce ovulation

1 AID, AIH or IUI with NO drugs to induce ovulation (but with or without HCG)

Other assisted reproduction (e.g. GIFT) with NO drugs to induce ovulation (but with or without HCG)1

Other assisted reproduction (e .g . GIFT) with drugs to induce ovula tion1

1 Other (please give details)

IVF or ICSI using natural cycle with NO drugs to induce ovulation (but with or without HCG)1

Clomid (Clomiphene, “fertility drugs”) only, prescr ibed by gynaecology/fertility clinic1 THANK YOU VERY MUCH FOR YOUR HELP WITH THIS SURVEY

                  Please make sure you have answered all the questions and kindly return the completed form
                  in the enclosed prepaid envelope to:

                  DR NOREEN MACONOCHIE
                  THE NATIONAL WOMEN’S HEALTH STUDY
                  EPIDEMIOLOGY UNIT
                  DEPARTMENT OF EPIDEMIOLOGY AND POPULATION HEALTH
                  LONDON SCHOOL OF HYGIENE AND TROPICAL MEDICINE
                  KEPPEL STREET
                  LONDON
                  WC1E 7HT

             FREEPHONE HELPLINE:  0800 068 3875

ADDITIONAL COMMENTS

If there is anything else you would like to add, please tell us here:

This study has been funded by

QUESTIONS ABOUT DIET IN YOUR LAST PREGNANCY

24.  Please tick below the foods you ate twice or more per week in the 3 months before and in the first 12
       weeks of your last pregnancy? (please answer for both time periods, and tick all that apply)

In the FIRST 12 WEEKS of your last pregnancyIn the 3 MONTHS BEFORE your last pregnancy

25. Please tick below the foods you ate EVERY DAY OR MOST DAYS in the 3 months before and in the first 12
      weeks of your last pregnancy? (please answer for both time periods, and tick all that apply)

In the FIRST 12 WEEKS of your last pregnancyIn the 3 MONTHS BEFORE your last pregnancy

26. Did you eat any of the following foods at all in the 3 months before or in the first 12 weeks of your last
      pregnancy? (please answer for both time periods, and tick all that apply)

In the FIRST 12 WEEKS of your last pregnancyIn the 3 MONTHS BEFORE your last pregnancy

Unpasteurised food (e.g. unpasteurised cheese or milk)

Rare (undercooked) meat includ ing ch icken

Shellfish  (e.g . mussels) or prawns, shrimps, lobster

Paté

0 ATE NONE OF THESE FOODS

Don’t know / don’t remember  9

Raw eggs (e .g . in  fresh mayonnaise)

Eggs with a soft yolk (e .g . soft-boi led eggs)

1

1

1

1

1

1

Unpasteurised food (e.g. unpasteurised cheese or milk)

Rare (undercooked) meat includ ing ch icken

Shellfish  (e .g . mussels) or prawns, shrimps, lobster

Paté

0 ATE NONE OF THESE FOODS

Don’t know / don’t remember  9

Raw eggs (e .g . in  fresh mayonnaise)

Eggs with a soft yolk (e.g . soft-boi led eggs)

1

1

1

1

1

1

1 Red meat (e.g. lamb, beef, pork)

White meat (e.g. chicken, turkey)1

1 Fish
Eggs1

0 ATE NONE OF THESE FO ODS TWICE A  WEEK OR MORE

Don’t know / don’t remember  9

I ATE THE FOLLOWING TWICE A WEEK OR MORE:

1 Red meat (e.g. lamb, beef, pork)

White meat (e.g. chicken, turkey)1

1 Fish
Eggs1

0 ATE NONE OF THESE FOODS TWICE A  WEEK OR M ORE

Don’t know / don’t remember  9

I ATE THE FOLLOWING TWICE A WEEK OR MORE:

1 Fresh fruit (ordinary)

Fresh fruit (organic)1

1 Fresh vegetables (ordinary)

Fresh vegetables (organic)1

0 ATE NONE OF THESE FO ODS EVERY DAY OR M OST DAYS

Don’t know / don’t remember  9

Sugar substitutes (e.g. Candere l, d iet drinks and foods)1

Dairy products (e .g . milk, cheese, yoghurt)1

Soya products (e.g. soya milk or yoghurt, to fu)1

I ATE THE FOLLOWING EVERY DAY OR MOST DAYS:

Chocolate (food or drink)1

1 Fresh fruit (ordinary)

Fresh fruit (organic)1

1 Fresh vegetables (ordinary)

Fresh vegetables (organic)1

0 ATE NONE OF THESE FO ODS EVERY DAY OR M OST  DAYS

Don’t know / don’t remember  9

Sugar substitutes (e.g. Candere l, d iet drinks and foods)1

Dairy products (e .g . milk, cheese, yoghurt)1

Soya products (e.g. soya milk or yoghurt, to fu)1

I ATE THE FOLLOWING EVERY DAY OR MOST DAYS:

Chocolate (food or drink)1

Second pregnancy

 lbs        ozs                    gram s
OR

7 Not known / Not applicable

Years

(Du e da te, i f preg nan t n ow)

 day        m onth             year

  Boy          Gi rl        Not known
1                   2                     9

   No,          Yes,         Yes,
s ingleton   Twin        T ripl et

1                   2                     3

Don’t  know9

Yes,
  higher num ber

4

weeks

(Cu rren t ge stat ion , if p re gna nt now)

Don’t  remem ber 99

days,
 if  known

 (+  )

THIS SECTION ASKS ABOUT YOU AND YOUR PREGNANCIES
If you have had more than six pregnancies, p lease call  Freephone number for an extra form

FIRST PREGNANCY16.  Thinking about each of your pregnancies in turn, 
       please could you answer the following questions:

a.          What was the date of bir th, or  date the pregnancy
             ended?  (if  exact date not known please give an
              approximat ion)

b.          What was the outcome of the pregnancy?

c.          Was this a multiple pregnancy?
             
                       If YES, please fill in one pregnancy column
                       per  baby (please phone Freephone 0800 068 3875
                         if you are unclear about  how to fill  in this secti on)

d.          What was the sex of the baby (if known)?

e.          How many weeks were you when the pregnancy
             ended (i.e . weeks of gestation)?  (pl ease put what
              you were told by the medical staff .  I f you were not tol d,
              please count  the number of weeks f rom the firs t day of the
             last  period that  you had before you got pregnant.   
             A full term  (due date) pregnancy is 40 weeks)

f.          What was the weight of the baby (if applicable)?

g.          How old were you when the pregnancy ended?

.

h.         What was the date of birth of the father of this    
             pregnancy?  (if actual date not known,  please gi ve the
              approximate year he was born.   Please tick “same father” i f
              father is the sam e as for previous pregnancy)  day        m onth             year

Don’t  know  9

Same father  6

i.          Was the pregnancy confirmed:
            (1)  by a  pregnancy test?

            (2)  by an ultrasound scan?

First pregnancy

 day        m onth             year

Don’t  know  9

Years

(Du e da te, i f preg nan t n ow)

 day        m onth             year

 lbs        ozs                    gram s
OR

7 Not known / Not applicable

  Boy          Gi rl        Not known
1                   2                     9

   No,          Yes,         Yes,
s ingleton   Twin        T ripl et

1                   2                     3

Don’t  know9

Yes,
  higher num ber

4

weeks

(Cu rren t ge stat ion , if p re gna nt now)

Don’t  remem ber 99

days,
 if  known

 (+  )

Please tu rn p age for  more 
qu estions abou t this pregn ancy

  Yes           No      Don’ t rem ember
1                   0                    9

  Yes           No      Don’ t rem ember
1                   0                    9

Please tu rn p age for  more 
qu estions abou t this pregn ancy

  Yes           No      Don’ t rem ember
1                   0                    9

  Yes           No      Don’ t rem ember
1                   0                    9

*  Including missed abortion and blighted  ovum
  (anembryonic pregnancy)

Liveborn baby

Liveborn baby, but died
within 7 days

S till birth

Mi scarri age*

Ectopic

Termi nation/abortion
for medical reasons relating
to you or the baby
Termi nation/abortion
for other (non-medical) reasons

Mol ar pregnancy
(hydatidiform mole)

Current  pregnancy

1

2

3

4

5

6

7

8

55

Liveborn baby

Liveborn baby, but died
within 7 days

Still birth

Mi scarri age*

Ectopic

Termi nation/abortion
for medical reasons relating
to you or the baby
Termi nation/abortion
for other (non-medical) reasons

Mol ar pregnancy
(hydatidiform mole)

Current  pregnancy

1

2

3

4

5

6

7

8

55

Day            Month                 Year
1.  What is your date of birth?

4.  What is the highest qualification that you have?

1 No formal qualifications

CSE, ‘O’ level, GCSE, RSA secretar ial, NVQ1 or 2, Foundation or Intermediate GNVQ, or equivalent2

College/university degree, HND, RGN, Teaching Certificate, NVQ4 or 5, OND, or equivalent4

‘A’ level, ONC, City & Guilds, EN, NNEB, BTEC, NVQ3, advanced GNVQ, or equivalent3

Yes1 No,  please go to question 80

5.   Have you ever smoked cigarettes regularly (at least one per day) for a month or longer?

   If YES, when did you first start smoking? OR   9 Don’t remember
Month                  Year

6.  On average, how many cigarettes do you (or did you use to) smoke PER DAY?

Less than 51 5-102 11-203 21-304 31 or more5 OR   9 Don’t know

GENERAL QUESTIONS ABOUT YOU

QUESTIONS ABOUT FERTILITY

9. Did you consult a doctor because you could not get pregnant?

If YES, when was the first time you went to the doctor about this?

cms
OR2.  How tall are you?

feet inches

.

Yes1 No0

If YES, when did you first start trying to get pregnant (the first time this happened)?

Month                  Year

7.  Do you still smoke? 1No0 No longer smoke regular ly, but
still have an occasional cigarette

  5

Month                  Year

   If NO (or you no longer smoke regularly) when did you give up?

OR   9 Don’t remember

Yes still smoke, please go to
question 8

3.  What is your shoe size (this relates to your bone structure)?
  UK

.

continental
OR

8.  Have you ever had any problems trying to get pregnant? ( i.e you tried for a baby and either didn’t
      succeed in getting pregnant or took a long time to get pregnant)

Yes1 No, please go to question 100

Month                  Year

Thank you very much for taking part in the f irst stage of the National Women’s Health
Study, and for agreeing to part icipate in the second stage.  We would be grateful  if you
would now complete this quest ionnaire, which asks more detailed quest ions.

The National Women’s Health Study is a medical survey of 60,000 women in the UK
which is investigating factors that af fect  the risk of miscarriage and infertility.   We need
to be able to compare women who have had healthy pregnancies with those whose
pregnancies ended in miscarriage or who suffer f rom infert ility, so even if you have
only ever had healthy pregnancies, your response is sti ll vital to the success of
the study.

IT IS VERY IMPORTANT THAT YOU RETURN THE QUESTIONNAIRE SO
THAT WE KNOW YOU HAVE RECEIVED IT

If  you no longer wish to participate in this second stage, please return the blank
quest ionnaire to us in the reply-paid envelope provided, or telephone us using
the Freephone number below

Thank you for helping us with this important research

FREEPHONE HELPLINE: 0800 068 3875

We guarantee that all information you give us will be treated with
absolute confident iality and used for medical research only

The informat ion leaflet  sent with the f irst questionnaire provides more information on
the study and the research team.  Please do not hesitate to phone us on the
Freephone number below if  you would like to speak to someone about the survey, or
would like another information leaflet.

No0

 Are these details still correct?

 If NO, please supply the correct the
details at the bottom of page 23

Yes1

The National Women’s Health Study
A confidential study of pregnancy and fertility

Epidemiology Unit,  London School of Hygiene & Tropical Medicine, London WC1E 7HT

Response 

Stage 1 (screening):  
Response from 26,12026,120 women

(30,661 pregnancies)

46%46%

Stage 2 (targeted) :
Response from 7,508 7,508 women

(18,391 pregnancies)

73%73%
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Stage 1 response of 46% (26,120 women)

Good for “cold” postal survey

BUT … ?biased response? 

Need unbiased data for population estimates

Compared with published national data (ONS)
(stillbirth rates, multiple delivery rates, age at first birth)

NWHS data in linein line with key reproductive indicators 
(particularly last 20 yrs)

Confident data representativerepresentative

Results

• Huge amount of data
• Some of the more interesting findings 

will be highlighted
– Population based estimates
– Risk factors
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No. miscarriages per woman aged >=40 yrs

80

15

3 0.9 0.3 0.1
0.1

(n = 6,640)

LIFETIME RISK OF MISCARRIAGELIFETIME RISK OF MISCARRIAGE
among women aged >=40 years at surveyamong women aged >=40 years at survey

20% women had had one or more miscarriage 
in their reproductive lifetime (majority had one only)

1.4% women had had >=3 miscarriages
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Among women 
who had suffered at least one miscarriage 

and had one or more subsequent pregnancy

91% 
had had at least one livebirth

LIVEBIRTH AFTER MISCARRIAGELIVEBIRTH AFTER MISCARRIAGE
among women aged >=40 years at surveyamong women aged >=40 years at survey

0
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10

15

20

25

%

<1980 1980- 1985- 1990- 1995- >=2000

Year of Conception

8 9
11 13

18
21

(n = 18,391 pregnancies)

PREGNANCYPREGNANCY--BASED MISCARRIAGE RATESBASED MISCARRIAGE RATES
All Stage 2 pregnanciesAll Stage 2 pregnancies

Strong increasing trend over time

… most probably due to increased detection
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10
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20

25

%

<1980 1980- 1985- 1990- 1995- >=2000

Year of Conception

<13 w eeks 13-23 w eeks

6

2 2
3 2

2
2

7 8 11 15
19

(n = 18,391 pregnancies)

PREGNANCYPREGNANCY--BASED MISCARRIAGE RATESBASED MISCARRIAGE RATES
All Stage 2 pregnanciesAll Stage 2 pregnancies

Marked increase in early miscarriage over time
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Risk factors for first trimester miscarriage
(Case-control study)

603 cases
who had had a 
first trimester
miscarriage

1980->

6,116 controls
who had had a 

pregnancy progressing 
beyond 13 wks

1980->

Results virtually identical if restrict to 
pregnancies conceived >=1995

Most recent pregnancy (plus all miscarriages since 1995)

“Established” risk factors

Pregnancy Order and Previous Miscarriage

Risk almost doubles if you have had a miscarriage
BUT

Risk reduces by almost half after a successful pregnancy

3.0 (0.8 – 12.2)1.5 (0.8 – 2.8)0.9 (0.6 – 1.4)0.7 (0.4 – 1.0)4
-3.3 (1.5 – 7.4)0.9 (0.6 – 1.3)0.7 (0.5 – 1.0)3
--1.9 (1.2 – 2.9)0.5 (0.4 – 0.7)2
---1.0 (Ref)1

3 previous
miscarriages

2 previous
miscarriages

1 previous
miscarriage

No previous
miscarriages

Preg

Adjusted for year of conception and maternal age
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Maternal age at conception

0

2

4

6

8

10

<25 25- 30- 35- >=40

Maternal age at conception (years)

A
dj

us
te

d 
O

dd
s 

R
at

io

5.2 (3.5 – 7.5)>=40
1.8 (1.4 – 2.2)35-39
1.1 (0.9 - 1.3)30-34
1.0 (Reference)25-29
1.1 (0.8 - 1.5)<25
Adjusted Relative Risk (95% CI)Age (yrs)

Adjusted for year of 
conception, previous 
miscarriage and previous 
livebirth

Time taken to conceive

2.0 (1.4 – 2.8)2.4 (1.8 – 3.2)8%>=12 mths
1.4 (1.0 – 2.1)1.5 (1.8 – 3.2)7%7 – 11 
1.3 (1.0 – 1.8)1.3 (1.0 – 2.1)15%3 - 6
1.0 (Ref)1.0 (Ref)42%<3
2.2 (1.8 – 2.8)2.2 (1.0 - 1.8) ?????29%Unplanned

Further adjusted for 
fertility treatment

Adjusted* Relative 
Risk (95% CI)

Frequency (%) 
among controls

*Adjusted for year of conception, maternal age, previous miscarriage, previous livebirth

Fertility diagnosis

*Adjusted for year of conception, maternal age, previous miscarriage, previous livebirth

Women may appear more than once in table; RRs relative to not having problem

0.8 (0.5 – 1.4)1.0 (0.6 – 1.6)2%“Unexplained”
1.7 (0.9 – 3.5)2.0 (1.0 – 3.9)1%Other male diagnosis
1.2 (0.8 – 1.9)1.4 (0.9 – 2.1)2%Poor sperm quality
1.5 (1.0 – 2.2)1.7 (1.2 – 2.6)2%Other female diagnosis
1.0 (0.5 – 1.9)1.2 (0.6 – 2.4)1%Endometriosis
2.3 (1.2 – 4.2)2.7 (1.5 – 4.9)1%Tubal problems
1.0 (0.7 – 1.6)1.3 (0.9 - 1.9)3%Ovulation problems

Further adjusted for 
fertility treatment

Adjusted*

Relative Risk 
(95% CI)

Frequency (%) 
among 

controls
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The Father 

Paternal Age

Adjusted* for year of conception, maternal age, previous miscarriage, previous livebirth

1.6 (1.1 – 2.5)3%>=45
1.0 (0.7 – 1.5)6%40 -
1.2 (0.9 – 1.6)20%35 -
1.1 (0.8 – 1.3)38%30 -
1.0 (Ref)27%25 -
1.2 (0.8 - 1.7)7%<25

Adjusted Relative Risk 
(95% CI)

Frequency (%) 
among controls

Change of father

Adjusted* for year of conception, maternal age, previous miscarriage, previous livebirth

1.7 (1.2 – 2.3)7%Different father from previous 
pregnancy

1.0 (Ref)73%Same father as previous pregnancy
1.3 (0.9 - 1.8)21%First pregnancy

Adjusted Relative 
Risk (95% CI)

Frequency (%) 
among controls
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Diet and behaviour 

Pre-pregnancy BMI (weight/height2)

Adjusted for year of conception, maternal age, previous miscarriage, previous livebirth

0.9 (0.7 – 1.3)7%>=30   (obese)
1.0 (0.8 – 1.2)20%25.0 – 29.9   (overweight)
1.0 (Ref)70%18.5 – 24.9   (normal)
1.7 (1.2 – 2.5)4%<18.5   (underweight)

Adjusted Relative 
Risk (95% CI)

Frequency (%) 
among controls

Nausea

*Adjusted for year of conception, maternal age, previous miscarriage, previous livebirth

0.3 (0.2 – 0.3)Nausea
1.0 (Ref)No nausea

Adjusted Relative Risk
(95% CI)

Age (yrs)

0.1 (0.04 – 0.1)Severe nausea
0.3 (0.3 – 0.4)Mild/moderate nausea
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Vitamin supplementation

*Adjusted for year of conception, maternal age, previous miscarriage, previous livebirth

Women may appear more than once in table; all RRs relative to no vitamins

0.5 (0.4 – 0.7)0.5 (0.4 – 0.6)62%Any vitamins
1.0 (Ref)1.0 (Ref)38%No vitamins

Further 
adjusted for 

nausea

Adjusted*

Relative Risk 
(95% CI)

Frequency 
(%) among 

controls

0.6 (0.3 – 1.0)0.5 (0.3 – 1.0)2%Other vitamins
0.7 (0.4 – 1.0)0.6 (0.4 – 0.9)5%Other multivitamin tablets
0.6 (0.5 – 0.9)0.5 (0.4 – 0.7)6%Pregnancy preparations
0.6 (0.3 – 1.1)0.6 (0.3 – 1.0)2%Vitamin C
0.5 (0.2 – 1.3)0.5 (0.2 – 1.2)1%Zinc
0.3 (0.2 – 0.5)0.3 (0.2 – 0.4)18%Iron
0.5 (0.4 – 0.7)0.5 (0.4 – 0.6)44%Folic acid

Daily consumption of fresh fruit and vegetables

*Adjusted for year of conception, maternal age, previous miscarriage, previous livebirth

0.5 (0.4 – 0.7)0.5 (0.4 – 0.7)93%Every day/most days

1.0 (Ref)1.0 (Ref)7%Less than once a day

Further 
adjusted for 

nausea

Adjusted*

Relative Risk 
(95% CI)

Frequency (%) 
among controls

Fresh fruit & vegetables

Results virtually identical if restrict to pregnancies conceived >=1995

Other foods consumed every day

93% ate dairy products daily:  0.7 (0.5 – 1.0)

16% consumed sugar substitutes daily:  1.1 (0.9 - 1.4)

3% ate soya products daily:  1.1 (0.7 - 1.7)

55% ate chocolate daily:  0.8 (0.7 - 1.0)

Adjusted for year of conception, maternal age, previous miscarriage, previous livebirth, 
nausea
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The Caffeine story

*Adjusted for year of conception, maternal age, previous miscarriage, previous livebirth

Estimated caffeine consumption per day (mg/day)
(from coffee, tea and cola)

1.7 (1.2 – 2.4)23%> 500
1.5 (1.1 – 2.2)21%301 – 500
1.2 (0.9 – 1.8)25%151 – 300
1.2 (0.8 – 1.7)20%<151
1.0 (Ref)11%None

Adjusted Relative 
Risk (95% CI)

Frequency (%) 
among controls

Caffeine 
(mg per day)

1.1 (0.8 – 1.7)
1.0 (0.7 – 1.5)
0.9 (0.6 – 1.3)
1.0 (0.7 – 1.5)
1.0 (Ref)

Further adjusted 
for nausea

Trend: P=0.67Trend: P=0.0003

Alcohol and Smoking
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*Adjusted for year of conception, maternal age, previous miscarriage, previous livebirth

3.2 (1.0 – 10.6)3.8 (1.3 – 11.3)0.3%Every day
1.3 (1.0 – 1.6)1.5 (1.2 – 1.9)18%At least once a week
1.0 (0.8 – 1.3)1.1 (0.9 – 1.4)24%Less than once a week
1.0 (0.8 – 1.3)1.1 (0.8 – 1.4)17%Stopped when found pregnant
1.0 (Ref)1.0 (Ref)40%Did not drink

Further 
adjusted for 

nausea

Adjusted*

Relative Risk 
(95% CI)

Frequency 
(%) 

controls

Frequency of alcohol 
consumption

(a) Frequency

Alcohol consumption in the first 12 weeks

*Adjusted for year of conception, maternal age, previous miscarriage, previous livebirth

1.4 (0.9 – 2.3)1.6 (1.1 – 2.5)3%> 14 units
1.2 (0.8 – 1.7)1.2 (0.9 – 1.8)6%>7 – 14 units
1.2 (1.0 – 1.5)1.3 (1.1 – 1.6)27%1 – 7 units
0.9 (0.7 – 1.2)1.0 (0.8 – 1.3)13%<7 units
1.0 (Ref)1.0 (Ref)50%None 

Further 
adjusted for 

nausea

Adjusted*

Relative Risk 
(95% CI)

Frequency 
(%) 

controls

Average amount consumed 
per week

(standard UK units)

(b) Amount

Alcohol consumption in the first 12 weeks

Smoking in the first 12 weeks

*Adjusted for year of conception, maternal age, previous miscarriage, previous livebirth

1.0 (0.8 – 1.2)1.0 (0.9 – 1.3)24%Smoked
1.0 (Ref)1.0 (Ref)76%Did not smoke

Further 
adjusted for 

nausea

Adjusted*

Relative Risk 
(95% CI)

Frequency (%) 
among controls

1.3 (0.6 – 2.9)1.3 (0.6 – 3.0)1%21-30 per day
1.4 (1.0 – 2.1)1.7 (1.2 – 2.4)5%11-20 per day
0.8 (0.5 – 1.2)0.9 (0.6 – 1.4)6%5-10 per day
0.9 (0.6 – 1.2)1.0 (0.7 – 1.4)6%<5 per day

0.8 (0.5 – 1.3)0.8 (0.6 – 1.2)6%Stopped when found 
out pregnant
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Work in pregnancy

Work during pregnancy

*Adjusted for year of conception, maternal age, previous miscarriage, previous livebirth

1.3 (0.9 – 2.1)4%Unemployed / student
1.0 (0.8 – 1.3)27%Part-time
1.1 (0.9 – 1.4)34%Full-time
1.0 (Ref)35%Not in paid employment

Adjusted* Relative 
Risk (95% CI)

Frequency (%) 
among controls

1.3 (1.0 – 1.7)1.2 (1.0 – 1.6)10%Yes
1.0 (Ref)1.0 (Ref)90%No

Further 
adjusted for 

nausea

Adjusted*

Relative Risk 
(95% CI)

Frequency 
(%) 

controls

Was your job generally demanding and/or stressful?

Does stress (in general) during pregnancy 
affect risk ?

1.7 (1.3 – 2.3)1.4 (1.0 – 1.8)12%Other
1.2 (0.9 – 1.7)1.1 (0.8 – 1.6)8%Periods of both
3.0 (2.5 – 3.8)2.5 (2.0 – 3.0)19%Stressed / anxious / depressed
1.0 (Ref)1.0 (Ref)61%Happy / relaxed / in control

Further 
adjusted for 

nausea

Adjusted*

Relative Risk 
(95% CI)

Frequency 
(%) 

controls

*Adjusted for year of conception, maternal age, previous miscarriage, previous livebirth
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No. of stressful/traumatic events in first 12 weeks
(e.g. bereavement, divorce, serious illness)

3.3 (1.4 – 7.7)2.4 (1.1 – 5.3)1%>=3
1.7 (1.2 – 2.6)1.6 (1.1 – 2.4)5%2
1.5 (1.2 – 1.8)1.4 (1.1 – 1.7)25%1
1.0 (Ref)1.0 (Ref)69%None

Further 
adjusted for 

nausea

Adjusted*

Relative Risk 
(95% CI)

Frequency 
(%) 

controls

*Adjusted for year of conception, maternal age, previous miscarriage, previous livebirth

Other significant risk factors
Adjusted* Relative Risk (95% CI)

• Not living with the father of the baby –
1.7 (1.3 – 2.4) 

• Previous termination of pregnancy 
(ever) – 1.6 (1.2 – 2.2)

• Bleeding during sexual intercourse – 2.1 
(1.5 – 3.1)

• Assisted conception – 1.8 (1.2 – 2.7)
*Adjusted for year of conception, maternal age, previous miscarriage, previous livebirth

Summary of findings

(1) Factors associated with INCREASED risk of miscarriage

Socio-demographic factors
Maternal age >35 years

Pre-pregnancy BMI
Being underweight

Obstetric factors
Previous miscarriage
Longer time to conception
Infertility problems, particularly tubal infertility

Indicators of stress
Being stressed or anxious
Experiencing >=1 stressful/traumatic event
Having a stressful job

Alcohol
Regularly drinking alcohol
High alcohol consumption

Paternal factors
Changing partners
Paternal age >45 years

Other factors
Bleeding during sexual intercourse

Not living with the father of the baby

Assisted conception
Previous termination of pregnancy
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(2) Factors associated with DECREASED risk of miscarriage

Obstetric factors
Previous livebirth
Nausea

Vitamins & diet
Taking vitamins (in particular folic acid & iron)
Eating fresh fruit & vegetables daily
Eating dairy products daily
Eating chocolate daily

Indicators of wellbeing
Feeling happy and relaxed
Planned pregnancy
Sexual intercourse (no bleeding)

(Possibly eating white meat and fish twice 
weekly or more)

(3) Factors found NOT TO BE ASSOCIATED with risk of first 
trimester miscarriage

Socio-demographic factors
Social class
Education

Obstetric factors
Pregnancy order (over and above effect of 
previous pregnancy outcome)

Work
Full-time work

Diet
Eating eggs, soya products, sugar
substitutes and red meat
Caffeine consumption (after accounting for nausea)

Smoking and alcohol
Smoking
Moderate and occasional alcohol
consumption (after accounting 
for nausea)

Exercise
Strenuous exercise

Paternal smoking and alcohol
Paternal pre-conceptual alcohol
Paternal pre-conceptual smoking
(and during the first 12 weeks)

Short pregnancy interval
Pre-eclampsia in previous pregnancies

Sitting or standing for 6 hours or more 
per day at work
Lifting heavy objects or people at work

Note of Caution

Where we have found effects, we need to think
carefully about “alternative” explanations 

We have done a lot of statistical testing

Strengths
Population data which appears representative

Valuable data which is not available elsewhere 
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Thanks for 
listening

Any questions 
or thoughts on 

follow-up?
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