









































































































































































































































The youngest woman was 20 years old, 10 women were 40 years or older.
Mean age is 29.1 years old (deviance 4.4 years).

Exposure measurement

Alcohol drinking, as well as smoking and coffee drinking status were measured

at intake.

For alcohol exposure measurement we combined the following questions on

a. drinking status: Do you occasionally drink alcoholic beverages? yes/no;

b, quantity: How many glasses on average per week (less than 10 glasses
per week; between 10 to 25 glasses per week; between 25-50 glasses per
week or more than 50 glasses per week). As only | woman reported to
drink between 25-50 glasses per week and no woman reported in the
category more than 50 glasses per week, we decided to divide the
quantity of alcohol drinking into less versus equal or more than 10
glasses per week,

C. regularity: did you drink any alcoholic beverage during the last week
before intake? as an indication for regularity of drinking,

Thus 4 categories were formed: 1. never drinkers; 2. irregular drinkers (less than

10 gl. per week but not last week); 3. regular light drinkers (less than 10 gl. and

also last week) 4. regular drinkers (at least 10 gl. and drank that also last week),

Due to society’s negative attitude towards women’s drinking, underreporting of

alcohol intake as well as underreporting of regularity of drinking is very likely to

cccur. Therefore we decided to divide the population also info non-alcohol

drinkers (cat. 1) versus alcohol drinkers (cat. 2, 3 and 4 together). In so doing we

also have the advantage of increasing the power of the study.

Smoking exposure is summarized by cumrent smoking (yes/no), and coffee

consumption by cups of coffee per day.

Alcohol drinking, smoking or coffee drinking status was not recorded on patient

records, nor on follow-up cycle treatment records. Therefore this information was

not readily available to the physician and could not influence treatment.

Influence of correlated variables

To assess the unbiased effect of alcohol intake we should add possible con-
founders to the model and inspect whether the effect parameters have changed.
Next to alcohol intake, smoking and coffee drinking, we selected variables with
possible effect on fecundity and possible comelation with alcohol intake, like age
of the woman, body fat distribition (waist-hip ratio), body mass index (kg/m2),
socig-economic status (the highest achieved educational level of the woman},
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duration of menstrual cycle and parity (ever been pregnant before intake).
Possible selection effects in the group of women applying for ADI because of
subfertility of husband (very fecund women would already have become preg-
nant) will be handled by adding the referral reason for ADI (infertile or subfertile
husband) as a possible confounder.

Missing variables

Forty-one out of 300 women did not report the result of the last insemination
cycle. We recorded them as not pregnant after (exposure in) the last but one
cycle. This means that all 500 women can be used for the hazard analysis. For
the exposure and other variables we had some missing values. For alcchol intake
1! women did not give information. When the analysis would have been
restricted to persons with complete information on all exposure and correlated
variables, we would lose 79 women. This would be regretful when these
variables would have no impact on fecundity. We will calculate several survival
functions: univariate -for alcoholintake, multivariate for alcoholintake plus
potential confounders, multivariate for alcohol intake plus potential confounders
plus correlated variables, and at last multivariate for alcohol intake plus
confounders plus correlated variables plus other exposure variables together. For
every subsequent survival analysis we will discard only women with missing
values for the variables in the model at hand. This ensures that we use the
maximurn number of informative cases for each situation, but it also means that
some more women have to be deleted because of missing values in each subse-
quent analysis.

To distinguish between selection and confounding effects we will first re-fit the
iast model for the population of the next analysis (i.e. differences are caused by
the rejection of cases only) and then add new explanatory variables, this gives
differences which are caused by confounding only.

Inseminations and follow-up

intra-cervical inseminations were applied in subsequent menstrual cycles. Timing
was based on previous cycle length, examination of the cervical mucus and basal
body temperature charts. Frozen semen was used from donors between 25 and 45
years of age with a proven fertility (having fathered at least one child) and with
sperm properties satisfying the W . H.O. criteria.
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Only first conceptions as a result.of the artificial insemination were used for the
analysis. Insemination was defined as successful if no period appeared at the
expected time and subsequently the pregnancy test became positive. The follow-
up lasted until January 1989. The largest number of cycles observed was 33.

Methods of analysis

After some single cross tabulations, associations between alcohol intake, smoking
and coffee drinking and possible confounders were calculated as Pearson
correlation coefficients. The cumulative probability of conception by in-
semination cycle was calculated using Kaplan-Meier' estimates for drinkers and
for non-drinkers; the difference between the 2 groups was assessed by Log-rank
test. Univariate proportional hazard regression analysis'' was used for analyzing
the relation between probability of conception per cycle and each of drinking
status, smoking status, and coffee intake for the total follow up period.
Multivariate proportional hazard regression’’ was used to analyze the relation
between drinking status and probability of conception per cycle while controlling
for age and Body Mass Index, also for the total follow-up period. The results
were transformed into unadjusted and adjusted Hazard ratios and 95% confidence
intervals. We have used the term hazard as shorthand for the more informative
but longer term: conception rate per cycle,

RESULTS
Insemination was successful in 52% of the women and not succesfull in 48%,

including 8% who did not report the result of the last insemination cycle. The
relations with drinking, smoking and coffee drinking are shown in table 5.1.
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Table 5.1 Distribution among women of alcohal drinking, smoking and coffee drinking, and the percentage of women
that became pregnant in each category

Variable category n % % pregnant
Drinking
1. never 159 32 45
2. irregular 86 18 53
3. reguiar kght 206 42 55
4. reqular 38 8 58
489 100
missing u
500
Smoking
1. no 234 47 56
2.yes 260 a3 48
494 100
missing ]
500
Coffee: cups/day
1. norie 55 ! 56
2.<5 237 49 49
3.510 182 37 52
4.>10 i3 3 53
489 100
missing 1
500

The percentage of women who became pregnant increased slightly per increasing
drinking category. The mean number of cycles women needed to become
pregnant or tried before stopping were not relevantly different between different
categories of alcohol intake. The percentage of women who became pregnant
was lower among smokers than among non-smokers. With increasing coffee
drinking the percentage pregnant first decreased, followed by an increase,

To take into account the differences in time to conceive or time to withdrawal
we used survival analysis. Table 5.2 shows the univariate Hazard ratios and 95%
confidence intervals of alcohol drinking, smoking and coffee drinking woman on
probability of conception per cycle over the treatment period. The effect of
alcohol was absolutely not significant (p=0.85), but showed the same tendency
towards a positive relationship as the simple cross tabulation of table 5.1.
Dividing the population into mnon-alcohol drinkers versus alcohol drinkers
increased the p value to p=0.40. Smoking was related to a lower probability of
conception, coffee drinking didnot show a consistent pattern.

74



Table 5.2 Univariate propartional hazard analysis of alcohol drinking, smoking and coffee drinking on probability of
concepticn per cycle for total follow-up period

Variable Hazard Ratio 95% C.l. p-value
Drinking (n=489) p=0.85
1. never 1.00

2. irreg. 1.09 (0.75 - 1.57)

3. reg.light 113 (0.84 - 1.52)

4. regular 1.18 (0.73 - 1.80)

A no* 1.00 p=0.40
B. yes 1.12 (0.85 - 1.48)

Smoking (n=494) p=0.22
1. a0 1.00

2. yes 0.86 (0.67 - 1.09)

Cofteecups/day (n=489) p=0.51
1. nong* 1.00

2.<5 0.82 (0.55 - 1.23)

3.510 0.93 (0.62 - 1.40)

4.>10 1.28 (0.59 - 2.81)

* = reference group

Figure 5.1 Cumulative rate of pregnancy per insemination cycle for alcohol drinking (330} versus non-alcohol drinking
women (158)
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Figure 5.1 shows the cumulative conception rate by insemination cycle to be
slightly higher for drinkers than for non-drinkers, though not reaching sig-
nificance levels {logrank p=0.23). However the slightly positive direction of the
association between alcohol drinking and conception probability could be
explained by the influence of other variables. Therefore we selected the potential
confounders: the variables that were correlated with alcohol intake and with
fecundity rate. Only age and BMI were both correlated with alcohol intake ¢
p<0.001 and p=0.089 resp.) and with fecundity rate (univariate proportional
hazards: p=0.008 and p=0.009). The result of this multivariate proportional
hazard analysis is shown in table 5.3a. The univariate analysis of alcohal intake
on the dataset in table 5.2 however resulted in hazard ratio’s (1.00 - 1.09 - 1.13 -
1.18), that is correction in the multivariate model for age and BMI increased the
effect, though it is still not significant. Table 5.3b shows that the crude measure-
ment scale for alcohol intake (no/fyes) does not result in significant hazard ratio’s
either.

There are more variables in our dataset, like smoking and coffee drinking, but
because these variables are not correlated with exposure (alcohol intake) and
outcome (fecundity) simultaneously, we can not expect any confounding in-
fluence on the effect of alcohol intake. 137 women (27%) received ovulation
induction with respect to the last insemination cycle. However, as there is no
relation between alcohol level and ovulation induction, neither at intake, first or
last cycle of treatment (p=0.40), there is no risk of confounding bias in the effect
of alcohol from this source. Referral reason for insemination (infertility or
subfertility of partner) was neither correlated with alcohol {p=0.60), nor with
female fecundity (p=0.17). When we added these variables nevertheless to the
multivariate model (i.e. SES, coffee drinking, smoking, body fat distribution,
degree of infertility of husband, menstrual cycle characteristics, parity and age of
menarche), it resulted in hazard ratio’s of 1.00 - 1.23 - 1.10 - 1.02. The differen-
ces with table 5.3a however are caused mainly by selection effects: there are
only 421 women with all variables present.
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Table 5.3a Multivariate proportional hazard analysis of several levels of alcohol drinking, age and Bl on probability of
conception per cycle for the total folldw-up periog

Variable Hazard Ratio 93% C.l. p-value
Drinking p=0.64
1. naver” 1.00

2. imeq. 1.18 (0.807-1.714)

3, req. light 1.20 (0.885-1.640)

4, reguiar 1.25 (0.771-2.033)

age {yr) 0.96 (0.925-0.988) p=0.005
BM! (kg/m?) p=0.008
BMi 1.67 (1.097-2.557)

(BMIY? 0.89 (0.980-0.998)

* = reference group
n = 485 due fo missing values

Table 5.3b Mutiivariate proportional hazard analysis of alcohol drinking (nofves}, age and BMI on probability of
conception per cycle for total follow-up peried.

Variable Hazard Ratio 95% C.L p-valug
Drinking p=0.20
no * 1.00

yas i.20 {0.904-1.599}

age (yn 0.96 {0.926-0.988) p=0.005
BMI (kgim?) p=0.008
BMI 1.67 11.097-2.559)

{BM? 0.99 (0.980-0.998)

* = reference group
n = 485 due to missing vafues
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DISCUSSION

The most interesting point in our study is that moderate alcohol intake does not
lead to a decrease in probability of conception per cycle. On the confrary, if
anything our data suggest a slight increase in probability of conception for
drinkers in comparison to non-drinkers. At first we thought that the direction of
this association could possibly be explained by censoring: a difference in the
mean number of participating cycles among non-pregnant drinking women in
comparison to non-pregnant never drinking women. However, this difference did
not seem relevantly different between different categories of alcohol intake and,
in a more adequate answer to this suggestion, the results of the univariate propor-
tional hazard regression analysis also showed a slightly increased probability of
conception per cycle in the drinkers (table 5.2). This result could be due to the
influence of confounding variables. However, the results of the multivariate
proportional hazards analysis ( corrected for the effects of censoring and con-
founders) show that the association between drinking and probability of concep-
tion per cycle becomes stronger for all drinking categories, though still not
reaching significance levels.

When we first found moderate alcohol intake to be positively associated with
fecundity, we viewed it as a quirk in our data. However animal research seems to
support the same observation. Mitchell and Kainen'? determined the effects of
alcohol on blastocyst implantation in the rat. They found that the time of implan-
tation was advanced in alcohol treated rats. Stachecki et al” support this finding.
Their resulis of studies in mice indicate that alcohol (ethanol) exposure can be
both toxic and stimulatory to normal pre- and peri-implantation development,
depending upon the stage of exposure and the dose used. Development appeared
to be enhanced when early stage embryos were exposed to low concentrations of
ethanol; at high concentrations ethanol had an inhibitory effect on the develop-
ment of embryos to the blastocyst stage. Low dose ethanol treatment of early
blastocysts caused precocious development of adhesiveness and subsequent
outgrowth that is associated with implantation. Of course these resulis could be
species specific and not applicable to humans. Our results are based on a
prospective follow-up of women seeking donor-insemination, which provided the
opportunity to study determinants of fecundity while controlling for confounders,
which in an open population would be hardly possible.

We also looked if the sort of alcohol drink (predominantly beer, predominantly
wine or predominantly (hard) liguor} made any difference on the probability of
conception per cycle. There was no significant effect of any kind of alcohol,
interestingly though beer showed a very slight negative effect (b=-0.067; hazard
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of 0.935) on probability of conception per cycle, while wine (b=0.184; hazard of
1.20) and hard liquor (b=0.528; hazard of 1.69) were positively associated.
Increasing age was significantly and smoking almost significantly associated with
a lower chance on conception, which is in agreement with previous studies'”.
Due to the curvilinear relation ship of BMI with fecundity, we squared BMI in
the model. BMI had a significant influence, but our previous study’ showed that
this effect diminishes, when other variables, such as Waist to Hip Ratio (WHR),
are included. Our results with regard to coffee consumption do not show a
consistent pattern, which is also in agreement with the literature. Conflicting
results have been found®’. Other variables correlated with alcohol, such as SES
didnot alter the results.

We categorized women according to their life-style habits (exposure status) at
intake of the study. However, certain life-style habits may be modified during the
period when the woman tries to become pregnant. To have some idea about the
change in alcohol drinking behaviour over time, the level of alcohol consumption
was asked twice; first at intake (reported here sofar) and again among those
women who became pregnant, retrospectively after the end of pregnancy. There
was some discrepancy: among women who conceived and who reported at intake
to drink less than 10 glasses per week, 18% reported retrospectively (after
pregnancy) not to have drunk at all within three months before conceiving. These
were probably women who stopped drinking at the start of treatment. Next te
this 6.7% changed to a different category of alcohol intake, The reason why we
decided against inquiring to concurrent life-style habits during follow up, was to
avoid any kind of the so called Hawthorne effect: that the mere measurement of
behaviour may alter it. Murray et al” found that repeated questioning in the
study group on smoking behaviour lowered itself the prevalence of smoking in
the study group versus the controi group. Also the doctors were not informed
aboui the drinking, smoking nor coffee-drinking status of the women to avoid
any selective treatment associated with fertility enhancing drugs, number of in-
seminations ete.

One could argue that women who do not drink do so because of specific medical
reasons f.i. using tranquilizers and other sorts of medicine which are not com-
patible with drinking. Therefore we analyzed the relationship between stress
related variables like: feeling insecure about treatmentinsomnia, being tense,
headache, analgesics, tranquilizers and painful menstruation, by factoranalysis.
However these variables didnot correlate strongly enough with each’ other
(Principal Component Eigen Value 0.222) to imply a stress parameter. There was
also no significant relation between drinking status and the use of sleeping pills
(X*:2.753 3df)nor between drinking status and the use of tranquilizers (X*2.026
3df).
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In summary: in a cohort of healthy women of reproductive age seeking artificial
donor insemination, we found that moderate alcohol intake has no negative
impact on fecundity; that the association points to a positive direction, a finding
confirmed in animal research. Conception probabilities of smokers were lower
than non-smokers, though not reaching significance levels. The effect of coffee
drinking on conception probability was inconsistent. This study confirmed
increasing age to be significantly associated with decreasing probability of
conception per cycle.
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6. PREGNANCY OUTCOME

INTRODUCTION

The trend among women to delay pregnancy until they are 30 years or older has led
to increased consumer demand for knowledge and assistance in preparation for
pregnancy.' The identification of risk-factors affecting women’s reproductive health
together with those affecting the outcome of pregnancy (i.c. a healthy baby)
desesves growing attention. Therefore we decided to study whether factors affecting
female fecundity: maternal age,” biometry® (body fat distribution and weight) and
life-styles® (drinking, smoking and coffee drinking) are also related to eventual
pregnancy outCome.

A population of women presenting for artificial donor insemination provides a
unique opportunity to study the effects of various exposures on reproductive and
perinatal health.” In a cohort of 500 women (attempting to become pregnant), we
studied in the 259 women who eventually conceived the outcome of their
pregnancy.

MATERIAL AND METHODS

Materials

From January 1986 to January 1988 all women attending a single fertility clinic for
the first time (n=542) were asked to participate in the study. Three women refused
to participate. The 39 women who did not start treatment before January 1989 were
exciuded from the analysis. Thus 500 women filled in a self-administered
questionnaire on age, smoking habits and other life-style characteristics and had
biometric measurements taken at intake. Women were wearing only light indoor
clothing without shoes when measurements were taken. These included weight (kg),
height (cm), waist circumference at the umbilical level and hip circumference at the
level of the widest symphysis {(cm). All measurements were taken by one doctor.
Quetelet Index (kg/m?) was calculated as a measure of total fatness (Body mass
index) and Waist to Hip Ratio as a measure of body fat distribution.

Maternal age was taken as the age in years at intake of the study. Alcohol drinking,
as well as smoking and coffee drinking status was asked twice: prospectively at
intake before treatment (to be indicative for exposure status during treatment) and
again, among the women who conceived, retrospectively after pregnancy to assess
exposure status before and during pregnancy. Of the 500 women starting treatment
259 women conceived within the follow-up time (only the first conceptions as a
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result of insemination) and 241 did not, including 41 women who did not report the
result of the last insemination cycle and could not be retrieved.

Exposure measurement at intake

For alcohol exposure we combined questions on drinking status, quantity and
regularity to 4 categories: 1. never drinkers; 2. irregular drinkers (less than 10
glasses per week but not in the week before intake); 3. regular light drinkers (less
than 10 glasses per week and also during the week before intake); 4. regular
drinkers {10 glasses or more per week, every week).

Smoking exposure is summarized by current smoking (yes/no) and coffee
consurnption by cups of coffee per day (1. none; 2. < 5 per day; 3. 5-10 per day;
4. > 10 per day).

Alcohol drinking, smoking or coffee drinking status was not recorded on patient
record, nor on follow-up cycle treatment records. Therefore this information was not
readily available and could not influence treatment.

Exposure measurement after pregnancy

A seif-administered questionnaire was sent October 1990 to 257 women who
conceived, (2 women refused to participate in any follow-up) to retrospectively
assess drinking, smoking and coffee drinking status before and during pregnancy,
as well as to validate information about course, duration and outcome of the
pregnancy, including information about the health of the child after birth into the
present time. The retrospective assessment of aleohol drinking, smoking and coffee
drinking led to 3 exposure levels per drinking, smoking or coffee drinking category.

Level 1: abstainers: (not within 3 months before pregnancy, nor during
pregnancy)

Level 2: stoppers: (yes, within 3 months before pregnancy, no, during
pregnancy)

Level 3: users: (yes, within 3 months before pregnancy; yes, during
pregnancy)

As pregnancy is defined as a positive - conventional - pregnancy test after a non-
occurring menses, the level 2 will predominantly include women who stopped once
they knew they were pregnant, after conception had already occurred. Therefore
level 2 measures the effect of drinking in early pregnancy as well. Level 3 measures
the effect of drinking during early as well as the proceeding pregnancy together.
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Due to the fact that women can change life-style habits in the period attempting
pregnancy, the exposure measurements at intake do not necessarily coincide with
retrospective exposure measurement during pregnancy.

Pregnancy cutcome
The pregnancy outcome was divided into 4 main cutcome variables.

1, Fetal loss: any fetal death occurring before 24 weeks among all
conceptions;

2. Congenital anomalies: any congenital anomalies reported among live born
singletons;

3. Gestational age: exact pregnancy duration in days from the first day of the
last menstrual period among live born singletons;

4, Fetal growth: expressed as birthweight ratio (BWR: ratio of the observed

birthweight to the expected mean birthweight, corrected for gestational age,
sex and parity (0,+1), according to the charts by Kloosterman among live-
born singletons.®

Great effort was taken to assess pregnancy outcome of the women non-responding
to the questionnaire.

Perinatal mortality (stillborn of 24 weeks or more; liveborn, but death in first week
of life) was not reported for any infant.

Methods

Univariate logistic analysis was used for analyzing the relation between matermnal
age, waist-hip ratio, Quetelet Index, drinking, smoking and coffee drinking status
to probability of fetal loss, or congenital anomalies respectively. The results were
calculated in un-adjusted Odds ratio and 95% confidence intervals. Linear regression
was used for analyzing the relationship between the exposure variables and
gestational age and birthweight ratio as outcome, F-ratio tests were used for testing
the difference between exposure categories.

As only a few of the explanatory variables were significantly related to pregnancy
outcome, we did not pursue multivariate analysis.
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RESULTS

General Resulfs

Out of 500 women, 259 conceived (a positive pregnancy test) of whom 2 refused
to partake in any follow-up after conception. Pregnancy outcomes and the response
rates per outcome category ar¢ shown in table 6.1. The results will now be
presented per outcome variable; p values < (.10 will be mentioned as indicative for
an existing relationship.

Table 6.1 Pregnancy outcomes and Response rates per outcome category on questicnnaire

Qutcome of pregnancy No (%) of outcomes No (%) of responses
n =257 n=233

- Spontaneous abortion 34 27

- Extra uterine gravidity 3 38 {15} 3 31 {82)

- Siifibirth (22wk) 1 1

- Child {singlet.) 213 (83) 196 (92)

- Child {twing) 6 (2} ) (100)

- Total 257 233

- Missing 2 (1} 24 (9
Fetal Ioss

Of the 257 eligible conceptions 38 (14.8%) ended in fetal death before week 24,
This is higher than the 11.6% mentioned by Wilcox for clinically recognized
pregnancies.” However the percentage falls well within the range of the 95% C.I.
(10.9% - 19.7%). As table 6.2 shows only age is highly significantly related to fetal
loss. (O.R. 1.19 95% C.L (1.08-1.29) p=0.0001).

The oldest age category = 35 years shows relative to the youngest age category 20-
24 years a nearly 20 times greater risk of fetal loss: O.R. 22.7 95% C.I. (3.88-
132.79). Abdominal fat distribution experienced an higher percentage of fetal loss
O.R. 1.41 95% C.1. (0.69-2.87); while it was peculiar that obese women experienced
lower percentages. However both findings can be entirely attributed to chance; p-
values were not significant. Alcohol, nor smoking was related to fetal loss; however
coffee drinking was related to fetal loss (p = 0.09),
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Table 6.2 Fetal loss n=38 N=257' .
Distribution among pregnancies of Waist-Hip Ratio, Quetelet Index, age, alcohol drinking and cotfee
drinking; the percentage that became pregnant per category; unadiusted Odds Ratic and 95%

Cenfidence and P-value per variable for fetal loss {any fetal death before week 24)

1

Variable nii % OR 95% C.I. P value
WHR (250)
<70 3720 15 1.00 | - 0.73

70-75 5/55 g 0.57 | (0.122.63)

.75-.80 1175 15 0.97 | (0.24-3.89)

.80-.85 11/68 16 1.09 4} (0.27-4.37)

2 .85 6/32 19 1.31 | (0.29-5.94)

pear <80 197150 13 1.00 | - 0.34
apple =.80 17100 17 1.41 | (0.69-2.87)
WHR cont. 36/250 14 116 | (0.64-2.10) 0.62
Quetelet Index (253)
< 20.0 9/49 18 1.32 | {0.57-3.07) 0.56

20.0-25.0° 24/165 15 1.00 | -

25.0-30.0 4135 11 0.76 | (0.25-2.34)

2300 0/4 - - -

Quet. cont. 37/253 15 0.92 | (0.80-1.05) 0.18
Age (257)

20-24' 2/55 4 1.00 | - 0.001*
25-29 19139 14 419 | (0.96-18.26)

30-34 11/50 22 7.47 ) (1.60-34.90)

>35 613 48 22.70 | (3.88-132.79)
Age cont. 38/257 15 118 | (1.08-1.29) 0.0001*

continued

Totals may vary due {0 missing values

reference group
p <010
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Tabls 6.2 continued

Variable n/N % OR 95% C.l. P value
Aleohal (250)
never 11171 15 1.00 | - 0.99
irreguiar 7145 18 1.01 | (0.36-2.82)
light 177412 15 0.98 | (0.43-2.23)
regular 322 14 0.86 | (0.22-3.41)
abstainers’ (233} 16110 15 1.00 | - 0.84
stoppers $0/78 13 0.86 | (0.37-2.02)
usars 5/45 R 0.73 | (0.25-2.14)
Smoking (254)
no’ 19/130 15 1.00 | - 0.87
yes 19/124 15 . 1.06 | (0.53-2.11)
abstainers' {232) 17/128 13 1.00 |- 0.79
stoppers 6/38 17 1.31 | {0.47-3.60)
users 8/68 12 0.87 | {0.532.14)
Coffee drink. (244)
ngver' 5/31 16 1.00 | - 0.40
<5 pd 191115 17 1.03 | (0.35-3.02)
5-10 p.d. 13/95 14 0.82 | (0.27-2.53)
> 10 p.d. 0/8 - - -
abstainers’ (232) 2130 7 1.0¢ | - 0.09*
sloppers 1125 4 0.58 | {0.05-6.71)
users 281178 16 2,61 | (0.59-11.59)

1 Totals may vary due to missing values

r reference group

* p<0.10

Congenital anomalies

Table 6.3 gives the listing of congenital malformation reported. They are evaluated
according to the criteria used by the EUROCAT registry;*® divided into major
malformations (interferes with normal functioning), minor maiformations (does not
interfere with normal functioning) and no malformations. In total 5 major and 4
minor anomalies were registered out of the 192 responses to the retrospective
questionnaire: 4.7% (95% C.1. 2.5%-8.8%). This figure compares well with the 4.0%
congenital malformations found in a cohort of 2.092 infants followed by child health
clinics in the first year of life (SMOCK study)."® If we include malformations
excluded by EUROCAT criteria, minor malformations increase to 10 leading to a
total of 15 malformations: 7.8%, 95% C.1 (4.8%-12.6%). In the afore mentioned
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SMOCK stdy total inclusion of all minor malformations, observed over 5
consecutive visits to the child health clinic in the first year of life, led to a

prevalence of 27% congenital anomalies. Underreporting in our study is likely to be
the case for minor malformations.

Table 6.3 Distribution of reported congenital anomalies among 213 eligible singletons

Major congenital anomalies 5
- cystic kidney

- {ransposition of the great vessels
- Beckwith-Wiedeman syndrome

- hiatus hernia

- sienosis of the urether

[P

Minor congenital anomalies 10
- coloboma of the left eye

- predislocation of the hip

- refraction anomaly of the eye
- hemangioma®

- nevus flammeus”

- nevus pigmeniosus”

- single umbilicat artery”

- other anomalies extremities”

PO —b b b ek ek RO

ftern answered in questicnnaire: no angmalies 177
ftem not answered in questionnaire 4
No response on questionnaire 17
Eligible singletons 213

Mo congenital anomalies according fo EUROCAT criteria

Except for age ncne of the exposure variables were related to congenital
malformations (table 6.4). Increasing age led to an increasing chance on congenital
malformations (p=0.002); O.R. 1.24 95% C.I. (1.08-1.42). (Note worthy is that the
distribution of {(major and minor) malformations according to EUROCAT criteria
{see table 6.3) was significantly correlated with non-smoking status; i.e. smokers had
a much lower chance on congenital malformations. However after extending the list
to include more minor malformations, this relationship was not significant anymore.
Since we know of no previous knowledge regarding this relationship, we take this
to be a chance finding).
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Table 6.4 Reported major and minor corgenital anomalies. n=15, N=192"

Variable /N % CR 85% C.l. P value
WHR (189)
<70 116 8 1.00 | - 0.90
70-.75 4/45 g 1.46 | (0.15-14.14)
.75-.80 5/53 ] 156 | (0.17-14.42)
.80-.85 3/52 8 0.92 | (0.08-9.47)
= .85 1/23 4 0.68 | (10.04-11.63)
pear <.80' 107114 9 1.00 |- 0.37
apple =.80 4775 5 0.5 | (0.18-1.94)
WHR cont. 14/189 7 0.75 | (0.31-1.84) 0.53
Quetelet tndex (190)
< 200 3/36 8 0.93 | {0.25-3.55) 0.17
20.0-250" 11124 9 1.00 | -
25.0-30.0 0/26 - - -
=300 0/4 - -
Quet. cont. 14/180 7 0.82 | (0.75-1.14) 0.44
Age (192}
20-24' 1/44 2 1.00 | - 0.02”
25-29 6107 & 2.56 | (0.30-21.71)
30-34 6/35 17 8.60 | (1.02-77.29)
=35 2/6 33 2150 | (1.60-290.71)
Age cont. 14192 7 1.24 1 (1.08-1.42) 0.002"
continued

Totals may vary due to missing values
reference group
D <010
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Table 6.4 continved

Variable n/N % CR 95% C.1. P value
Alcoho! (188}
never' 3/53 8 1.00 | - 0.90
irregular 2/32 6 111 | (0.18-7.02)
light 6/83 7 1.30 | (0.31-5.42)
regular 218 1 2.08 | {0.32-13.58}
abstainers’ (192) 6/92 8 1.00 4 - 0.17
stoppers 8/64 13 2.05 | (0.67-6.22)
users /36 3 0.41 | (6.05-3.30)
Smoking (180)
no’ 8/99 8 1.00 | - 0.89
yes 6/91 7 0.80 | (0.27-2.41)
abstainers’ (191) 9/107 8 1.00 |- 0.87
stoppers 1/26 4 0.44 1 (0.05-3.51)
users 5/58 8 1.03 | (0.33-3.22)
Cotlee drink. (187}
never 1720 5 1.00 § - .33
<5 pd 4183 5 0.96 | {0.10-9.03)
5-10 pd. /78 8 1.63 | {0.19-14.26)
> 10 pd. 2/8 25 6.33 | (0.4¢-82.01)
abstainers’ (192) 1/27 4 1.00 | - 0.44
stoppers 322 14 410 | (0.41-41.94)
users 111143 8 247 | (0.28-17.02)

1 Totals may vary due to missing values

r reference group

* p <010

(Gestational age

The exact duration of pregnancy could be calculated for 209 out of 213 live born
singletons (98%). Deviations to shorter gestational age were larger than to higher
gestational age. In order to achieve normally distributed residuals for the linear
regression analysis, the distribution of gestational age was transformed by taking the
exponent. Means were calculated according to the exponential distribution of this
variable. Table 6.5 shows the mean gestational age in days per exposure category
and the subsequent p-value. Increasing age led to a decrease in mean gestational
age; however this relationship was not significant. Alcohol drinking was
significantly related to shorter gestational age (p=0.03)), in the sense that women
who drank before and around conception, experienced an almost 4 days on average
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shorter duration of pregnancy than women who abstained all together. Smoking had
borderline significance (p = 0.06) to shorter gestational age.

Table 6.5 Distribution of exposure variabies for mean gestational age per exposure categery. N=209' {Overall

mean gestational age = 280.6 days; s.d. + 11,5 days)

Variable number % mean gest. age in | P valug
days | (F-ratic test)
WHR (204)
<. 70 16 8 279.4 0.45
7075 43 24 2804
75-.80 59 28 280.6
.80-.85 55 27 2824
= .85 28 13 277.6
pear <.80' 123 80 2804 | 073
apple =.80 81 40 2809
WHR cont. 78 + .08 na |984
Cuetelet index {206}
< 20.0 39 19 280.7 0.997
20.0-25.0° 132 64 280.5
25.0-30.0 3 15 280.7
= 30.0 4 2 280.9
Quet. cont. 22.5 +3.0 na | 096
Age (209)
20-24' 51 24 281.2 0.48
' 25-29 115 55 281.2
30-34 37 18 278.6
=35 B 3 276.4
Age cont. 28.1 +3.7 na | 0.55
continued
i Totals may vary due to missing values
r reference group
y p<Q10
n.a. not appropriate
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Table 6.5 continued

Variable number % mean gest. age | P vaiue
_ indays | (F-ratio test)

Alcohol (202)
never 57 28 2826 | 019
irregular 35 17 281.8
light 01 45 2794
regular 18 9 277.8
abstainers’ (195) 92 47 282.9 | 0.03°
stoppers 65 33 2793
users 38 20 278.1
Smoking (208)
no' 107 52 2819 | 0.06°
yes 99 48 279.4
abstainers’ (194) 108 56 2817 | 012
stoppers 26 13 2821
users 60 3 278.4
Coffee drink. (202)
ngver 23 11 2826 | 052
<5 pd 92 45 2795
510 pd. 79 a9 2815
> 10 pd. 8 4 2805
abstainers’ (195) 27 14 2824 | 0.68
stoppers 22 1 280.5
users 146 75 280.5

1 Totals may vary due to missing values

r reference group

’ p<0.10

n.a. not appropriate

Fetal Growth

The Birth Weight Ratio (BWR) was used as an indicator for fetal growth. That is
the ratio of the observed birthweight (BW) to the expected mean BW, corrected for
gestational age, sex and parity (longer gestational age leads to higher BW, while
boys and babies of multipara women tend to be heavier). This method to correct for
gestational age is preferable to the commonly used method of linear regression of
birthweight on gestational age. The last method is questionable because of the non
linear relationship between mean birthweight and gestational age and because the
relationship between the mean and the standard deviation of birthweight remains."
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The birthweight ratio however, has a mean independent of gestational age and a
standard deviation independent of the mean. The overall BWR was .995.
Of all exposure variables drinking during pregnancy and smoking led to decreasing
BWR with a dose-response relationship. The other variables did not lead to any

significant relationship (table 6.6).

Table 6.6 Distribution of exposure variables for mean birthwelght ratio (observed over the mean expected
weight, corrected for gestational age, sex, parity per exposure category). N=200" (Mean BWR 0.985

$.d. + 0.140)
Variable number % mean BWA P value
{F-ratio test)
WHR (196}
< 70 16 8 0.997 0.82
T0-75 48 24 0.985
.75-.80 56 29 0.997
.80-.85 53 27 1.016
= .85 25 13 0.983
pear <.80 118 60 0.992 052
apple =.80 78 40 1.008
WHR cont, 0.78 +006 | na 0.996
Quetelst Index (198)
<200 38 19 0.972 0.71
20.0-25.0 127 54 1.000
25.0-36.0 29 15 1.006
=300 4 2 1.006
Quet. cont. 2212 +259% [ na 0.50
Age {200)
20-24' 49 25 1.002 0.86
25-29 109 55 0.996
30-34 36 18 0.978
=35 € 3 1.013
Age cont. 28.14 +375 {na n.82
continued
1 Totals may vary due to missing values
r reference group
’ p<0.10
n.a not appropriate
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Table 6.6 continued

Variable number % mean BWR P value
{F-ratio test)

Alcohol {195)
never' 55 28 1,006 0.1
irregular 34 17 +.013
light 87 45 0.994
regular 19 10 0.924
abstainers’ (194) a1 47 1.008 .05
stoppers 65 33 1.004
users 38 20 0,945
Smoking (198)
no' 102 52 1.014 0.05*
yes 96 48 0.975
abstainers’ (193) 107 55 1.009 018
stoppers 26 14 0.989
users 60 K3 0.969
Coffee drink. {195)
never 22 11 1.014 0.60
<5 pd 88 45 0.981
5-10 p.d. 77 40 1.007
>10 pd. 8 4 0.987
abstainers’ (194) 27 14 0.992 0.93
sioppers 22 13 1.004
users 145 75 0.993

1 Totals may vary due to missing values

r reference group

* p<0.10

n.a not appropriate
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DISCUSSION

Within one and the same cohort of 500 women attempting pregnancy, the 259
women who conceived were followed to the outcome of the pregnancy. This unique
design enables to study prospectively the effect of determinants on fecundity and
pregnancy ouicome.

Table 6.7 summarizes the effects of maternal age, biometry (fat distribution and
fatness), life-style habits (alcohol drinking, smoking, and coffee drinking) on
fecundity, fetal loss, congenital anomalies, gestational age and fetal growth.

Our study shows unequivocally that increasing maternal age leads to an increase in
fetal loss, as well as congenital malformations. This is consistent with other research
as well.'>” However the fact that increasing maternal age is also related to
significant lower probability of conception, puts older women desiring to become
pregnant at double jeopardy in comparison to younger women: it takes much longer
to conceive and once pregnant it is much harder to maintain a pregnancy to term,
and once maintained to term the chance on congenital malformation is greater. This
is consistent with our research in another data-set.”

On the other hand it is re-assuring that neither fat-distribution (as expressed by
waist-hip ratio) nor fatness (Quetelet index), being both of importance to the
probability of conception® have any significant relation with any cutcome (nor with
fetal loss, nor congenital anomalies, nor gestational age, nor fetal growth). The
confidence intervals are large, the lowest p value p = 0.17. It seems that these
biometric parameters are of predictive value for fecundity only and not for
maintaining a pregnancy thereafter. This is an important message to women desiring
to become pregnant and asking for pre-conceptional advice and -care.

One could hypothesize that a factor affecting early reproductive loss, would lead to
selective survival: only the best "concepti’ survive to term. However, the fact that
congenital anomalies experience a sharp increase with the oldest age category, after
these concepti also have gone through the risk period of fetal loss, suggests that the
quality of the ovum is still at issue here."* Maternal age (within our age range of 20-
40 years) hardly has any effect on gestational age or fetal growth.

Coffee drinking was only slightly related to fetal loss, but none of the other
outcomes. The relationship of coffee drinking with fecundity is conflicting.">'®
Alcchol drinking and smoking however do deserve attention. In our other research
we could not detect any negative impact of drinking on fecundity;* nor could we
detect a relation with fetal loss as Armstrong did.” The effect of alcohol in our
present study concentrates on late reproductive outcomes: shorter gestational age as
well as lower BWR. The fact that the difference between abstainers and stoppers
(app. 4 days), is greater than between stoppers and users (1 day) points to an effect
of alcohol in the ecarliest phase of pregnancy; before women know they are pregnant.
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This is also an important issue to proper pre-conceptional care. Women should be
advised not to drink trying to get pregnant.

It is generally accepted that smoking is related to lower birthweight'® even corrected
for gestational age, sex, and parity. BWR of babies of smoking mothers were
significantly lower than these of non-smoking mothers.

There is with regard to retrospective life-style exposure measurement always the
possibility of selective recall related to the outcome at hand. Women might either
overreport or underreport smoking and drinking habits; the first would lead to a bias
away from the null value (and consequently exaggerated effects), the second
situation would lead to bias toward the null; not finding an effect at all. However,
the high response rate and the fact that the denominator (conceptions) is known,
plus that effects of life-style habits measured at intake have the same direction, as
the effects of life-style measured retrospectively is reassuring. Recall bias is very
unlikely to have occurred.

The effects of the exposure vaniables were investigated in 257 women conceiving.
To epidemiologic standards this is a fairly small population to detect any exposure
outcome relationship; meaning the effect has to be very large to reach significance
level (like age); otherwise a, real, but in our study small effect will not reach
significance levels and can even point to the opposite direction. (This could be the
case where we could not find a significant effect of smoking and alceho! on fetal
loss). At issue here is the power of the study; for some relationships the size of our
study might be too small te detect a relationship which is real. Therefore it is
advisable to look if the direction of the relationship is consistent with prior
knowledge or is biologically plausible."” In general this happens to be the case in
our study.”

On the other hand constructing a summary outcome measure to increase the power
of the study can lead to non-sense and loss of information. Analyzing relationships
of the exposure variables with one summary outcome: (any adverse reproductive
outcome versus non) is not advisable: it leads to disappearance of any significant
relationship; even age was not related to outcome anymore.
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Table 6.7 Summary table: exposure variables cver fecundity and pregnancy outcomes (OR and means + P

values)
Variable Fecundity N=257 N=182 N=209 N=200
N=500 Fetal loss Ceng.anom. | Gest.age BWHR
Hazard
Ratio (p) OR  (p O”R (P mean (p) | mean (o)
WHR
<70 1.00 (0.02)* 1.00 (0.73) 1.00 (0.80) § 2794 (0.45) | 0.997 (C.82}
70-75 0.66 0.57 1.48 2804 0.985
7580 .80 .97 1.56 280.6 0.997
80-85 0.55 1.08 0.92 282.4 1.016
= B5 0.39 1.31 (.68 2778 0.983
pear <.8(' 1.00 (0.02y 1.00 (0.34) 1,00 (0.37) | 280.4 (0.73) | 0.992 {0.52)
apple =.80 0.58 1.41 0.59 280.9 1.005

WHR cont. {0.1) 0.69 (<.001) | 1.16 (0.62) 0.75{0.53) | na (0.84) | n.a (0.996)
Quetslet Index

<200 0.77 {0.008)° | 1.32 (0.56} 0.93 (0.17) 280.7 (0.9%) | 0.972 (0.71)
20.0-25.0 1.00 1.00 1.00 280.5 1.000
25.0-30.0 0.94 0.76 - 2807 1.006

=300 0.27 - . 280.9 1.006
Quet. cont. (1.0)' 0.977 (0.20) 0.92 (0.18) 0.92 (0.44) n.a. (0.96) na. (0.50}
Age
20-24' 1.00 (0.17) 1.00(0.001)" 1.00 {0.02)" | 281.2 {0.48) | 1.002 (0.86)
25-29 0.86 419 2.56 281.2 0.996
30-34 0.83 7.47 8.90 2786 0.978
=35 0.58 22.70 21.50 276.4 1.013
Age cont. (1.0) 0.965 (0.01) 1.19(0.0001) | 1.24(0.002)" | n.a. (0.55) n.a (0.82)
continued
r reference group
i (straight line not really adequate here to facundity data: see ref. 3)
na not appropriate
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Table 6.7 continued

Variable Fecundity N=257 N=192 N=209 N=200
N=500 Fetal loss Cong.anom. | Gest.age BWR
Hazard
Ratio (p) OR OR () mean (p) | mean (p)
Alcohol
hever' 1.00 (0.85) 1.00 (0.99) 1.00 (0.80) | 282.6 {0.19) | 1.006 (0.11)
irregular 1.09 1.01 1.11 281.8 1.013
light 1.13 0.98 1.30 279.4 C.994
regular 1.18 0.86 2.08 277.9 0.924
abstainers’ n.a. 1.00 (0.84) 1.00 (0.17) | 282.9(0.03y" { 1.008 (0.05)*
stoppers 0.86 2.05 279.3 1.004
users 0.73 0.41 278.1 0.945
Smoking
no’ 1.00 {0.22) 1.00 (0.87) 1.00 (G.69) | 281.9(0.08) | 1.014 {0.05)
yes 0.86 1.06 0.80 2791 0.975
abstainers’ n.a. 1.00 (0.79) 1.00 (0.67) 1 281.7 (0.12) | 1.009 {0.19}
stoppers 1.31 0.44 2821 0.98¢
users 0.87 1.03 278.4 0.969
Coffee drink.
never 1.00 (0.51) 1.00 {0.40} 1.00 (0.33) | 282.6 (0.12) | 1.044 (0.60)
< 5pd 0.82 1.03 0.96 279.5 0.981
510 pd. 0.93 0.82 1.63 28158 1.007
> 10 pd. 1.29 - 6.33 280.5 0.987
abstainers n.a 1.00 (0.09) 1.00 (0.44) | 282.4 (0.68) | 0.992 (0.93)
stoppers 0.58 410 2805 1.004
sers 2.61 217 2805 0.993
) p<0.t0
r reference group
i {straight line not really adequate here to fecundity data: see ref. 3)
n.a not appropriate

In summary:

We studied the effects of biometric parameters, age and life-style habits on early
and late pregnancy outcomes in a cohort of healthy women presenting for artificial
donor insemination, because their partners had a fertility problem. Thus the
population of women is primarily selected by the fertility status of the partner, and
not selected through fertility status of the woman herself. The advantage of such a
study-population is the possibility of prospectively following women from
attempting pregnancy to pregnancy outcome and measuring exposure variables

103



prospectively as well as retrospectively. Next to that these women were highly
motivated and will report life-style habits and other variables conscientiously. The
mean BWR of liveborn singletons conceived by donor insemination was 0.993
meaning that the observed mean birthweight in our study population was the same
as the mean expected birthweight {corrected for gestational age, sex and parity) of
the Duich reference population from the tables of Kloosterman.®

It is however known, that the absolute number of women conceiving through
artificially insemination is lower than under natural circumstances.”! However it are
the relationships with the exposure variables and pregnancy outcomes which are at
issue here. We can not think of any reason why these relationships would differ
from a population of women conceiving uader natural circumstances.
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GENERAL DISCUSSION

The cohort studies in this thesis were set up to gain insight whether certain risk-
factors affect the fecundity as well as the subsequent ouicome of pregnancy in
the same women, The risk-factors were chosen because of their importance o
women living in affluent societies. Planning has become an intrinsic part of an
individual’s live in western societies; and planning for a reproductive career is
nowadays to women as important as planning for a professional career; let alone
the problem of harmonizing these two. However, the reproductive career has its
biological limitations: while over the last centuries the reproductive life span of
women has expanded through an earlier menarche; the realization of reproduction
has shifted towards later ages. This delayed childbearing is in itself not a new
phenomenon, in fact it is a return to fashion of behaviour that characterized
much of Western-Europe and parts of North America for perhaps several hundred
vears extending well into the 20" century. In the past, delayed childbearing was
accomplished not by contraception but primarily through postponement of
marriage and sexuval intercourse.’ Nowadays the planned use of contraception
(even abortion) to control both timing and number of children is the norm.

Because many women delay childbearing, reproduction becomes compressed into
the second half of the reproductive life-span (early thirties). With increasing age
it takes longer to achieve a pregnancy and therefore pressure is amounting to
shift the endpoints of the female reproductive life-span even beyond menopause.
The technological possibilities, oocyte donation and freezing of embryos, are
already there to fulfil this scenario.’

However, it is not by individual’s choice alone that women decide to postpone
childbearing; it is also the perception that societal constrainis make such a
postponement necessary. Women’s behaviour should be understood as an
outcome of the interaction between the actual situation in which they find
themselves and their interpretations of it And when they find that a choice for a
professional career cannot coincide with a choice for a reproductive career, than
the only solution - if you want to have it both - is to have it one after another.
And a smart woman will opt first to have her education and career already
underway and then to have children. This is entirely reasonable because until
recently even the lay press stressed the fact that women in their late thirties or
early forties could become pregnant without problems, as long as the menstrual
cycle pattern remained normal and regular.

It was generally known that women’s fecundity declines with age, however
confounding factors like their partners fertility and declining frequency of

199



intercourse with age could account for that fact as well. Therefore, the sole effect
of maternal age and other determinants can best be studied in a population of
women desiring to become pregnant by donor insemination, where quality of
donorsemen and the number of inseminations are more or less standardized.! The
complete time-axis can be monitored from attempting pregnancy to eventual
pregnancy outcome. Because it is not only becoming pregnant, but also having a
healthy baby that counts.

QOur results show that the critical age, where female fecundity starts to decline is
already at 31 years of age and next to that the capability to carry a pregnancy to
term also declines around that age. We estimated that a 35 year old woman has
half the per cycle probability of a 25 year oid woman becoming pregnant with a
heaithy baby. This does not mean that half of ail 35-year-old women are infertile,
but it does mean that it will take much longer to obtain a pregnancy resulting in
the birth of a normal, healthy child. This information should be known not only
to mothers and the fathers to be; but also to policy makers in general. They
should try to transiate these medical findings into possibilities to diminish
societal constraints for combining career and motherhood, upon which it will
become attractive in the future for women to have children at a younger age than
is currently the case.

The other determinants also focus on aspects of affluent societies: there is major
concern with weight and diet, as well as with life-styles.

Obesity is a common condition in affluent societies. The prevalence of moderate
obesity (25-30 kg/m?) in dutch women between 37-43 year is estimated up to
30%. There is convincing evidence that obesity is associated with an increased
risk for mortality and morbidity, particularly of cardiovascular and coronary heart
disease and non-insulin dependent diabetes mellitus. The distribution of body fat
plays a critical role in this context. An abundance of visceral fat (intra-abdominal
fat: apple-shaped) is a stronger predictor of specific metabolic aberrations than
total body fat.” If this is the case the effect of intra-abdominal fat on an inter-
mediate outcome as fecundity (instead of chronic disease at fater age) should be
noticeable as well. This had not been studied before.

Our findings show that women with an abdominal type of fat distribution (apple-
shape) have a significant lower chance of conceiving than women with a gluteal-
femoral distribution (pear-shape), also when the cycle length and -regularity were
taken into account. It is hypothesized that the lower conception rate is due to an
increased insulin-resistance, possibly leading to a more androgenic environment
of the ovary of these women. If so it would be worthwhile to see whether an
unfavourable fat distribution and its consequences for fecundity - and in the long
term for chronic diseases - could be changed by losing weight. Weight loss
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might then become a more healthy alternative for infertility treatment than
exogenous hormone treatment like ovulation induction. We plan to set up such
an intervention study.

Life-style habits in affluent societies like alcohol drinking, smoking and coffee
drinking have attracted much interest in relation to pregnancy outcome. Already
in the 50’s Simpson found that birthweight is decreased among babies born to
mothers who smoked during pregnancy.® However, the relationship of life-style
habits with fecundity cannot properly be addressed in a study population of
pregnant women or women having delivered a baby. These retrospective studies,
addressing time to pregnancy as an indicator for fecundity, take pregnancy, rather
than attemnpt at pregnancy as the sampling unit. It does mean that highly fecund
women are overrepresented and subfecund women will be underrepresented
compared with the sampling in a prospective study of non-pregnant women.’
This means that an exposure resulting in infertility, will consequently not show
up in relation to pregnancy cutcome and can therefore not be studied to its effect
on reproductive health.

We studied the effect of life-style habits on fecundity as well as outcome of
pregnancy within the same women. We realized that behaviour modification
might happen over time, as well as that the timing and intensity of exposure
might determine the type of outcome rather than its frequency.® Therefore the
effects on reproductive heaith were analyzed over the total gestational time axis:
fecundity, given attempts to pregnancy; fetal loss given all conceptions; and
congenital malformations, gestational age and birthweight ratio given all live
bomn singletons.

Qur study of life-style habits confirmed results of earlier research, namely
smoking lowers conception probability and decreases birthweight; the effect of
coffee drinking is inconsistent on fecundity as well as on any outcome of
pregnancy. It was not known whether moderate alcohol drinking had any effect
on fecundity. Our study showed that moderate drinking had a positive, but non-
significant, effect on fecundity; while moderate drinking during (early) pregnancy
was associated with a significant shorter gestational age as well as a lower
birthweight ratio (indicative for impaired fetal growth).

in summary:

Maternal age at older ages {over age 30) is of overwhelming importance to
probability of conception, subsequent fetal loss and risk on congenital anomalies
in live births.

Biometry, especially fat distribution, has a significant effect on probability of
conception only, but not on outcome of pregnancy.
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The effect of life-styles, alcohol drinking and smoking, are above all of impor-
tance o outcome of pregnancy: gestational age and fetal growth.

RECOMMENDATIONS

Risk reduction and health promotion in preparation for pregnancy must assume
that intervention prior to conception is of enhanced value in comparison fo
intervention early in pregnancy. Our results show that maternal age and fat
distribution are important factors deiermining female fecundity; maternal age is
also of overwhelming importance to the risk of fetal loss and congenital anoma-
lies; life-style habits are important factors in relation fo birthweight and ges-
tational age, especially the effects are noticeable when exposed in early pregnan-
cy, around conception before women know they are pregnant.

Therefore our study leads to the following recommendations regarding pre-
conceptional care.

I. From a medical point of view women should be advised to plan pregnan-
cy at an early age, preferable before 30 years of age.
2. Policy makers should eliminate societal constraints and allow for struc-

tural possibilities to harmonize professional and reproductive careers of
women (and men as well).

3. "Apple-shaped” women ought to know that it will take longer tc con-
ceive; an intervention study shouid be undertaken to investigate whether
weight loss in these women improves conception rates.

4. Moderate alcohol drinking as well as cigaretie smoking exposure in early
pregnancy have mainly effect on the outcome of pregnancy; therefore
women desiring pregnancy should be advised not to drink and smoke in
order 10 enhance favourable pregnancy outcomes.
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SUMMARY

Chapter 1

Gives the rationale for the study to evaluate, whether maternal age, biometric
parameters and life-style habits are determinants of female fecundity and
subsequent outcome of pregnancy in cohorts of women attempting pregnancy.

Chapter 2

Assesses whether a population of donor inseminated women (ADI) provides an
efficient alternative to an open population of women of reproductive age to study
determinants on fecundity and outcome of pregnancy. Distribution of life-style
habits in the donor inseminated population compared well with that within a
general population survey in Rotterdam.

Chapter 3

The effect of maternal age on fecundity and outcome of pregnancy was retro-
spectively studied in a cohort of 751 nulliparous women, married to azoospermic
hushands and never having received donor insemination before. The crifical age
(fall in fecundity) was estimated to start around 31 years of age; the probability
of conceiving, as well as having a healthy baby declined after the age of 30. The
combined chance of a woman aged 35, conceiving and having a healthy baby. is
about half that of a woman aged 25.

Chapter 4 .

The effect of body-fat distribution on fecundity was prospectively studied in a
cohort of 500 women under treatment for ADI Waist to hip ratio circumference
was used as an indicator for body-fat distribution; women with an abdominal fat
preponderance (waist-to-hip ratio > (.80 apple-shape) had, corrected for all
relevant confounders, a significant lower conception probability than women with
fat preponderance in the gluteal-femoral region (waist-to-hip ratio < 0.80 - pear-
shape)}.

Chapter §

The effect of life-style habits, specifically the effect of moderate alcohol intake
on fecundity was prospectively studied in a cohort of 500 women under freat-
ment for ADI, Women with mederate alcohol intake had a slightly higher,
though not significant, chance te conceive in comparison to non-drinkers.
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Chapter 6

To study whether age, biometry and life-style habits affect the outcome of
pregnancy as well, within the cohort of 500 women attempting pregnancy
through ADI, the 259 women who had conceived within the follow-up time,
were retrospectively studied. Maternal age appears to be the most important
determinant of fecundity, as well as of outcome of pregnancy (fetal loss and
congenital anomalies),

Fat distribution is of significant importance to fecundity, but not to ocutcome of
pregnancy. Life-style habits, in particular moderate alcohol intake, was not
related to fecundity, but was significantly related to outcome of pregnancy;
namely shorter gestational age and lower birthweight ratic than mothers whe did
not drink before or during pregnancy.

Chapter 7

The findings of the study are discussed within the context of societal constraints
towards women, trying to combine a professional career with motherhood.
Implications towards proper preconceptional care for women attempting pregnan-
cy are discussed.
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SAMENVATTING

Hoofdstuk 1
Geeft de aanleiding tot het onderzoek en de vraagstellingen: namelijk of moeder-
lijke leeftijd, biometrische parameters en leefstijlgewoonten effect hebben op de

kans op zwangerschap en het zwangerschapsresnitaat bij cohorten vrouwen die
zwanger willen worden.

Hoofdstuk 2

Toont aan dat een populatie vrouwen die behandeld worden met kunstmatige
donor inserninatie (KID) een efficiént alternatief is ten opzichte van het be-
studeren van een open populatie vronwen van vruchibare leeftijd. De verdeling
van leefstijigewoonten in de KID populatie vrouwen week niet sterk af van die
nit een algemeen populatie onderzoek naar leefstijlgewoontes in Rotterdam.

Hoofdstuk 3

Het effect van moederlijke leeftijd op conceptiekans en kans op een gezond kind
werd retrospectief bestudeerd in een cohort van 751 nulligravidae, met infertiele
partners en nooit eerder onder KID behandeling geweest.

De kritische leeftijd waarop kans op zwangerschap gaat dalen is rond het 3le
levensjaar. Zowel de kans op conceptie, alsook de kans op een gezonde baby,
dalen daarna snel. De gecombineerde kans van een 35-jarige vrouw op een
zwangerschap met uiteindelijk een gezonde baby, is de helft van de gecom-
bineerde kans van een 25-jarige vrouw,

Hoofdstuk 4

Het effect van lichaamsvetverdeling op zwangerschapskans werd prospectief
bestudeerd in een cohort van 500 vrouwen onder KID behandeling. De ver-
houding middel: heup werd gebruikt als indicator voor lichaamsvetverdeling.
Vrouwen met vet opgeslagen in de buikhelte (= 0.80 zgn. "appelvormig’) hadden,
gecorrigeerd voor alle relevante confounders, een significant lagere kans op
zwangerschap, dan vrouwen met een vetverdeling rondom de heupen/dijen (<
0.80 zgn. ‘peervormig’).

Hoofdstuk 5
Het effect van leefstijlgewoonten, met name het effect van sociaal drinken op

zwangerschapskans werd prospectief bestudeerd in een cohort van 500 vrouwen
onder KID behandeling,
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Vrouwen met sociaal drinkgedrag hadden een iets hogere, alhoewel niet sig-
nificante, kans op zwangerschap in vergeliiking met vrouwen die helemaal niet
drinken.

Hoofdstuk 6

Om te weten of moederlijke leeftijd, biometrische parameters en leefstijigewoon-
tes naast effect op zwangerschapskans, ook effect hebben op het zwangerschaps-
resultaat, werden binnen het cohort van 500 vrouwen die zwanger wilden
worden, retrospectief de 239 vrouwen bestudeerd, die binnen de onderzoekstijd
zwanger waren geworden, op hun zwangerschapsresultaat.

Moederlijke leeftiid blijkt niet alleen de allerbelangrijkste determinant te zijn van
zwangerschapskans, maar ook van het zwangerschapsresultaat; met name foetale
sterfie als wel aangeboren afwijkingen.

Vetverdeling blijkt alleen van significante betekenis voor zwangerschapskans,
maar niet voor zwangerschapsresultaat,

Leefstijlgewoontes, met name sociaal drinkgedrag, was significant gerelateerd
met zwangerschapsresultaat (kortere gestatieduur, als wel lagere birthweight
ratio), maar niet met zwangerschapskans.

Hoofdstuk 7

Tracht de bevindingen van deze studie te plaatsen binnen de maatschappelijke
context en de belemmeringen voor viouwen die trachten een baan en kinderen
krijgen te combineren. Gevolgirekkingen voor gen goede pre-conceptionele zorg
bij vrouwen met zwangerschapswens worden besproken.
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