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ABSTRACT
Objectives: This study aimed to assess the
association of socioeconomic conditions with female
fertility impairment among women who delivered a live
birth.
Design: Cross-sectional analysis.
Setting: Population-based birth cohort (Generation
XXI) assembled in 2005/2006 from five public
maternity units in Porto Metropolitan Region, Northern
Portugal.
Participants: 7472 women aged 18 or more with
spontaneous conception and no male diagnosis of
infertility were recruited and interviewed immediately
after birth with structured questionnaires.
Exposures of interest: Maternal education,
occupation and income were recorded as proxy
indicators of social conditions.
Outcome: Impaired female fertility, defined as women
who had unsuccessfully tried to conceive for over a
year.
Data analysis: Multivariate logistic regression models
were fitted to estimate the association between each
socioeconomic indicator and impaired female fertility,
stratified by previous pregnancy experience and
adjusted for age, pregnancy planning and behavioural
characteristics.
Results: Among primigravidae, 7.7% (95% CI 6.8%
to 8.6%) presented impaired fertility and the
prevalence was 9.6% (95% CI 8.7% to 10.6%) in
multigravidae. In crude analysis, we found women with
impaired fertility to be older, less educated, more likely
to have planned the current pregnancy and to be
overweight/obese; they had similar levels of income or
occupation. In multivariate models, a significant
independent association between educational level and
female fertility impairment remained among
primigravidae (OR (95% CI) vs ≤6 schooling years:
7–9: 0.85 (0.54 to 1.34); 10–12: 0.34 (0.21 to 0.54);
>12: 0.24 (0.14 to 0.40), ptrend<0.001) but not in
multigravidae.
Conclusions: This study shows that education
might be important in understanding female fertility
impairment, particularly among first-time pregnant
women. It also points out that the association is
not totally explained by other sociodemographic
and lifestyle characteristics that have been
previously found to be important to disclose this
relation.

INTRODUCTION
International reviews of the prevalence of
fertility impairment, defined as women
unable to achieve a clinically recognised
pregnancy after attempting for more than
1 year, found that ranges from 7% to 39%,
depending on the reproductive outcome
assessed (whether pregnancy or live birth)
and the populations included—for example,
all women trying to get pregnant for the first
time or married women.1–3

Women’s age, sexually transmitted diseases,
polycystic ovary syndrome, endometriosis and
pelvic inflammatory disease have been con-
sidered the proximal causes of female fertil-
ity impairment.4–8

Over the recent decades, several countries
have shown a decrease in their total fertility
rates (in a demographic perspective consider-
ing the total number of children per woman).9

However, there is no consensus whether it may
result from a decline in biological fertility.
Some authors report an increase in the ability
to conceive explained by better social condi-
tions and less sexually transmitted infections,10 11

others a fertility decrease related to women’s
postponement of childbearing age and adverse
lifestyles12 13 while yet others have found no dif-
ferences in trends.14

Hence, in addition to the pathological
factors related to the female reproductive
system, socioeconomic circumstances could
influence fertility through different pathways.

Strengths and limitations of this study

▪ This study used a large sample of truly fertile
women allowing the understanding of the differ-
ent social realities.

▪ Not restricting the sample to planned pregnan-
cies or to women attending fertility clinics,
strengthened its external validity.

▪ Data on fertility impairment were collected retro-
spectively after birth and misclassification may
have occurred.
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More highly educated women are more likely to post-
pone childbearing to an age when the probability of
conception decreases and the probability of early preg-
nancy loss increases.15 16 They are also more likely to
plan pregnancy and to be aware of fertility problems,
promoting the decision to seek for help.17 However,
less-educated women are more likely to be overweight,
to smoke and to have more risky sexual behaviour which
may negatively impact female fertility.18–20 Despite the
correlation between different dimensions of socio-
economic circumstances, their components may impact
fertility by different mechanisms. Income allows easier
or faster access to health services, namely infertility
clinics and also to material resources as better food or
service promoters of better health.21 Occupation may
also be related to infertility because of labour pressure,
working schedules and psychosocial stress or because of
the exposure to environmental pollutants known to
decrease implantation rates and increase spontaneous
abortion.19

Aiming at understanding how social circumstances
might impact female fertility decline, we designed a
cross-sectional analysis of the association between socio-
economic conditions (measured by different proxy indi-
cators) and the occurrence of female fertility impairment
in women who had subsequently delivered a live birth.

METHODS
This study was conducted within Generation XXI, a
population-based cohort of 8647 babies and 8495
mothers assembled between April 2005 and August 2006
from five public maternity units in the Porto
Metropolitan Area in the North of Portugal. All resident
women delivering a live birth with more than 23 gesta-
tional weeks were eligible. In all, 70% of the eligible
mothers were consecutively invited (not all eligible
mothers were invited due to logistic constraints, namely
availability of human resources; in these circumstances,
women were invited on a basis of first come, first served)
and 8% of those refused to participate. Participants were
interviewed face to face between 24 h and 72 h after deliv-
ery. Data were collected using a standardised question-
naire on maternal sociodemographics, obstetric and
gynaecological history, planning and occurrence of the
current pregnancy, prenatal care and lifestyles.22 A sub-
group of women was recruited in pregnancy when preg-
nant women went to their first hospital antenatal
appointment at two of the included units (up to the 13th
gestational week). These interviews were conducted
during each trimester and so, most data were collected at
different stages compared to the rest of the cohort.23 The
study was approved by the ethics committee from the
University of Porto Medical School/Hospital S. João and
all women taking part were required to sign a consent
form, designed according to the Declaration of Helsinki.
For the current analysis women aged 18 years or more

(8334) were eligible. We excluded 105 women who

reported a diagnosis of male infertility in their partner
and a further 119 who had non-spontaneous concep-
tion, including pregnancies resulting from assisted
reproductive technology or after ovulation induction
medication. Because of different timings of data collec-
tion 280 women recruited during pregnancy and 358
with missing data for fertility status, parity or the expos-
ure variables were also excluded (figure 1).

Socioeconomic measures
Maternal educational level, occupation and household
monthly income were indicators of the socioeconomic cir-
cumstances. Educational level was recorded as the
number of completed years of education and categorised
as ≤6, 7–9, 10–12 and >12. Occupation was recorded
using self-reported current job and daily tasks and classi-
fied using the National Occupation Classification (1994,
revised in 2000), supplementary classified as ISCO-2008.
Occupations were further grouped into higher level white-
collar workers (managers, professionals, technicians and
associate professionals), lower level white-collar workers
(clerical support workers, services and sales workers),
skilled blue-collar workers (skilled agricultural, forestry
and fishery workers, craft and related trades workers,
plant and machine operators) and unskilled blue-collar
workers (elementary occupations).24 Household monthly
income was recorded in €500 categories and was grouped
as ≤€1000; €1001–€2000; >€2000 and those who said they
did not know or who did not want to reply.

Fertility status
Women were asked whether they had ever tried to con-
ceive for more than a year without success. Those who
said they had were classified as having female fertility
impairment and were asked how long they had spent
attempting to get pregnant. This was categorised as 13–23;
24–35 and >35 months. Women were asked if they had
ever sought medical help (advice or treatment) because

Figure 1 Participants selection.
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they could not get pregnant. Those who had done so
reported the medical diagnosis for their delay in
conception.
Women were asked if they had planned the current

pregnancy and those who answered yes were also asked
how long it had taken them to become pregnant. This was
grouped into under 6, 6–11, 12–24 and over 24 months.

Covariates
Women were asked about their age at the time of birth,
their marital status, age at menarche, regularity of their
menstrual cycle (considered as regular if occurring once
a month for around 5 days) and age at first sexual
intercourse.
Smoking 3 months before pregnancy was categorised

as: never smokers (including occasional smokers),
ex-smokers (former smokers who had not smoked
during the 3 months before conception), smokers of 1–
14 cigarettes/day and smokers of more than 14 cigar-
ettes/day.
The self-reported pre-pregnancy weight was used to

calculate maternal pre-pregnancy body mass index
(BMI). Height was measured whenever possible, other-
wise data were copied from their citizen identity card.
BMI was calculated as ‘weight (kg)/(height×height) (m)’
and grouped as ≤24.9; 25–29.9; ≥30 kg/m2.
Data on pregnancy screening tests for infections were

retrieved from maternal pregnancy passports (booklet
provided to all women; contains the record of check-ups,
ultrasounds, tests and medical notes). Women were clas-
sified as having an infection if they were positive for
syphilis (Venereal Disease Research Laboratory test—
VDRL), hepatitis B (hepatitis B surface antigen—

HBsAg), hepatitis C (antibodies against hepatitis C virus
—Anti-HCV) or HIV.

Data analysis
Women’s characteristics were analysed according to the
fertility status and compared using χ2 tests. Multivariate
logistic regression models were used to calculate OR and
their respective 95% CIs (95% CI) as measures of the
association between each socioeconomic indicator (edu-
cation, occupation and income) and female fertility
impairment, independently of age, pregnancy planning,
pre-pregnancy BMI, smoking, age at first sexual inter-
course, infection status and age at menarche. The final
model includes only the variables that changed the OR
by more than 10%.
The number of previous pregnancies modified the

effect of education on fertility impairment and so we
stratified the analysis by the number of previous preg-
nancies: primigravidae (first pregnancy) and multigrav-
idae (more than one pregnancy). The possible
interaction between age and education was also tested.
The analysis was repeated including only women who
had not sought medical help or infertility problems. For
multigravidae, sensitivity analyses were performed
excluding women with no previous successful pregnancy
(multigravidae but nulliparous) and those that reported
current time-to-pregnancy over 12 months.

RESULTS
The final sample comprised 7472 women who were
similar to the excluded participants in terms of socio-
economic indicators and BMI but were more likely to be
younger (29 vs 30 years, p<0.001) and to be smokers
(26% vs 20%, p<0.001; table 1).

Table 1 Characteristics of included and excluded women

N

Mean

age (SD)

Mean

education

(SD)

Living with

partner,

n (%)

Monthly

income >

€2000, n (%)

Blue-collar

occupation,

n (%)

Mean

BMI (SD)

Smokers†,

n (%)

Eligible

Included 7472 29.1 (5.4) 10.5 (4.2) 7040 (94.5) 1062 (15.7) 682 (9.1) 23.9 (4.3) 1952 (26.4)

Excluded 862 30.0 (5.3) 10.6 (4.2) 787 (94.1) 63 (13.2) 62 (7.9) 23.8 (4.3) 156 (20.3)

p Values‡ p<0.001 p=0.670 p=0.691 p=0.146 p=0.253 p=0.636 p<0.001

Male

infertility

105 30.9 (4.3) 11.3 (4.0) 99.0 20.2 6.7 23.9 (4.3) 20.0

Non-

spontaneous

conception

119 31.5 (4.1) 12.2 (4.3) 99.2 27.4 3.4 23.6 (3.8) 13.0

Recruited

during

pregnancy

280 29.5 (5.8) 9.2 (3.6) 89.9 4.9 13.1 24.7 (4.8) 30.0

Missing data* 358 29.7 (5.4) 10.9 (4.4) 94.4 10.3 5.2 23.3 (4.1) 15.2

Non-eligible

Age <18 161 16.4 (0.9) 7.1 (2.1) 51.6 2.6 5.3 21.8 (3.0) 40.4

*Missing data on: fertility status, education, income, occupation, number of previous pregnancies.
†Smokers—smoking 1 or more cigarettes per day 3 months before conception.
‡p Values for the comparison between included and excluded participants.
BMI, body mass index.
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Among primigravidae, 7.7% (95% CI 6.8 to 8.6) had
taken more than 1 year to conceive. The prevalence was
9.6% (95% CI 8.7 to 10.6) in those with a previous preg-
nancy. Within fertility impaired women, 39% (86/219)
of primigravidae and 35% (123/348) of multigravidae
had taken 3 years or more to get pregnant. Although
not statistically significant, less educated women were
more likely to report more than 3 years of involuntary
childlessness (≤6 vs >12 schooling years: 44.5% vs
31.9%). Seven per cent of women (517/7402) had
sought medical help because they could not get preg-
nant and 71% reported a clinical diagnosis. Among
impaired women, seeking for help was more frequent in
the more educated (69.4% in women with ≥12 years of
education vs 58.2% in women with ≤6 years), but no dif-
ferences were found in fertile women. More detailed
data on seeking behaviour and clinical diagnosis may be
found in online supplementary table S1.
As described in table 2, women trying to conceive for

more than 1 year were older (≥40 years: 5.6% vs 2.3%,
p<0.001), less educated (>12 schooling years: 19% vs
25%, p=0.001) and less likely to be single (2.8% vs 5.8%,
p<0.001) but similar in terms of household monthly
income (>€2000: 14.9% vs 15.8%, p=0.748), occupation
(blue-collar: 25% vs 22%, p=0.178) or employment
status (employed: 74% vs 73%, p=0.070).
Women with fertility impairment were less likely to

report having regular menstrual cycles, were more likely
to have had the onset of menarche before 12 years or
over 13 years of age and were more likely to have
planned the current pregnancy. Among multigravidae,
they reported more frequently to have had a previous
adverse pregnancy outcome. Smoking habits were
similar according to the fertility status. Overweight and
obesity were found in 41% of women with fertility
impairment (and in 29.8% of fertile women, p<0.001)
but no statistically significant differences were found
according to the self-perception of health status.
Low-educated women (<6 years) were more likely than

more educated (>12 years) to be overweight or obese
(45% vs 20%) and to report early age at sexual initiation
(<16 years: 12% vs 2%).
From figure 2 it can be observed that, among primi-

gravidae, higher education level was associated with a
decrease in female fertility impairment, independently
of other demographic and behavioural characteristics.
Compared to those with six or less years of education,
having 7–9, 10–12 and more than 12 years of formal
education was associated with lower odds of having
infertility (OR (95% CI) vs ≤6 years: 7–9 years: 0.85
(0.54 to 1.34); 10–12 years: 0.34 (0.21 to 0.54);
>12 years: 0.24 (0.14 to 0.40), ptrend<0.001). The results
were accentuated in the analysis restricted to women
who did not seek medical help (7–9 years: 0.54 (0.27 to
1.09); 10–12 years: 0.18 (0.08 to 0.40); >12 years: 0.11
(0.04 to 0.29), ptrend<0.001). No significant association
was found in the interaction between age and
education.

Among multigravidae, no statistically significant differ-
ences were found. However, the association between
education and female fertility impairment seems to
assume a U shape (7–9 years: 1.26 (0.88 to 1.84); 10–
12 years: 1.42 (0.99 to 2.05); >12 years: 1.00 (0.66 to
1.52); figure 2). Similar results were observed when con-
sidering only multigravidae with a previous live birth (7–
9: 1.20 (0.79 to 1.82); 10–12: 1.45 (0.97 to 2.18); >12:
1.19 (0.75 to 1.90)) or within those for whom the
current pregnancy was achieved in ≤12 months (7–9:
1.68 (0.83 to 3.41); 10–12: 1.26 (0.60 to 2.64); >12: 1.76
(0.87 to 3.56)).
Income and occupation were associated with infertility

within primigravidae but no association was found for
multigravidae (table 3). More affluent primigravidae and
women in higher level white-collar occupations had sig-
nificantly lower odds of infertility. The differences were
attenuated and no longer significant after adjustment for
years of education which remained significantly associated
with fertility with similar point estimates.

DISCUSSION
Among primigravidae who had recently delivered a live
birth we found that higher education was associated with
a decrease in female fertility impairment independently
of age and other behavioural factors, but no other socio-
economic indicator was related. In women who had
already experienced a previous pregnancy, neither edu-
cational level nor other social indicators were associated
with this condition.
The association between education and fertility

impairment was previously described in other large
population-based European studies among primiparous
women,11 18 and was explained by the effect of educa-
tion on decreasing the exposure to adverse lifestyles,
risky sexual behaviour and body weight. On the contrary,
an increase in infertility with increasing education was
also found in another study in the UK although the
authors argue that it reflects the increasing recognition
of the fertility problem among this group of women and
does not result from a biological reduction in the ability
to conceive.25 Other studies in Denmark26 and
Scotland14 found no relation between social class/educa-
tion and infertility. These different results may reflect
the huge geographical variations of socioinequalities in
health27 besides differences in the definitions and in the
socioeconomic indicators used.
Our results were only partly explained by variations in

women’s behaviours. It is known, and was also previously
found for this cohort, that smoking and obesity are
more frequent in socially deprived women.22 Yet, our
results may reflect reverse causation because women
with impaired fertility might have been advised to adopt
healthier lifestyles. However, the proportion of women
seeking medical help because of infertility problems was
small (7%) and the results were even of greater magni-
tude when excluding these women.
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Table 2 Women’s characteristics by fertility impairment status

Female fertility impairment

No Yes

(n=6820) (n=652) p Value

Age (years)

18–24 1490 (21.8) 87 (11.9)

25–29 2101 (30.8) 189 (25.8)

30–34 2173 (31.9) 265 (36.2)

35–39 897 (13.2) 149 (20.4)

≥40 159 (2.3) 41 (5.6) <0.001

Education (years)

≤6 1539 (22.6) 182 (27.9)

7–9 1745 (25.6) 179 (27.4)

10–12 1850 (27.1) 167 (25.6)

>12 1686 (24.7) 124 (19.0) 0.001

Single women 394 (5.8) 18 (2.8) 0.001

Monthly income (€)
≤1000 2456 (40.0) 253 (41.3)

1001–2000 2711 (44.2) 268 (43.8)

>2000 971 (15.8) 91 (14.9) 0.748

Not known/no answer 10.0 6.1

Occupation 0.178

Higher level white-collar 1607 (23.6) 136 (20.9)

Lower level white-collar 3281 (48.1) 310 (47.6)

Skilled blue-collar 876 (12.8) 104 (16.0)

Unskilled blue-collar 622 (9.1) 60 (9.2)

No occupation 434 (6.4) 42 (6.4)

Employment status

Employed 4942 (72.6) 471 (74.2)

Unemployed 1316 (19.3) 131 (20.1)

Housewife 405 (6.0) 46 (7.1)

Student 127 (1.9) 4 (0.6)

Other 19 (0.3) 0 (0.0) 0.074

Planned pregnancy 4482 (65.8) 531 (81.4) <0.001

Previous pregnancies

None 3227 (47.3) 268 (41.1)

One or more 3593 (52.7) 384 (58.9) 0.002

From the same father 2901 (81.8) 318 (84.6) 0.177

With live birth 2990 (84.7) 302 (80.1) 0.020

Age at menarche (years)

≤11 1708 (25.3) 181 (28.0)

12 2049 (30.4) 162 (25.1)

13 1520 (22.5) 149 (23.1)

>13 1468 (21.8) 154 (23.8) 0.038

Age at first sexual intercourse (years)

≤15 344 (7.4) 36 (8.6)

16–17 1239 (26.6) 115 (27.3)

18–19 1630 (35.0) 129 (30.6)

20–24 1152 (24.8) 117 (27.8)

≥25 286 (6.2) 24 (5.7) 0.349

Regular menstrual cycles 5618 (83.4) 417 (64.6) <0.001

Self-reported health status before pregnancy

Poorer or fair 990 (14.6) 101 (15.6)

Good 3666 (54.1) 362 (56.0)

Very good 930 (13.7) 80 (12.4)

Excellent 1194 (17.6) 104 (16.1) 0.496

Pre-pregnancy body mass index (kg/m2)

<180 267 (4.0) 16 (2.5)

180–24.9 4391 (66.2) 361 (56.6)

250–29.9 1405 (21.2) 175 (27.4)

≥300 574 (8.6) 86 (13.5) <0.001

Continued
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The (non)-observed attenuation may be underesti-
mated because the study recruitment strategy was on live
born children. In fact, the socioeconomic circumstances
may affect the different stages of conception. Obesity
and smoking status could be associated with delays in
conception and also with early pregnancy loss.19 28 29

It is known that early age at the first sexual intercourse
may be associated with a higher risk of infertility
because of the higher probability of sexually transmitted
diseases.30 Early age at the first sexual intercourse is also
more frequent among least affluent women. In our
study it did not entirely explain the association between
education and fertility impairment, probably because
this indicator may not have fully captured sexually trans-
mitted infections. Similar was the situation when control-
ling for infection status although we do not have data
for other infections such as Chlamydia trachomatis or
Neisseria gonorrhoeae that are known to be associated with
infertility.7

Therefore, we cannot exclude the possibility that years
of education were associated with decreased ability to
conceive by means of other biological mechanisms as
well as through different social attitudes towards mother-
hood. Also, maternal age could modify the association

between education and fertility impairment assuming
that (1) fertility does not decline steadily with age and
(2) other pathological conditions may contribute to
female infertility distinctively across women’s reproduct-
ive life.13 We had not found a statistical significant inter-
action between age and education but the effect of
education seemed to be attenuated with increasing age
(data not shown). This may be a reason for the null
effect found among multigravidae (mean age 31 years vs
27 in primigravidae). Besides that, if education and the
pressure of the labour market lead to the postponement
of childbearing, it is also possible that better social con-
ditions may increase the likelihood of having more than
one child.9 We could not know if fertility impairment
had occurred in more than one pregnancy. Joffe and
colleagues, in a multicentre analysis found that couples
experiencing a previous history of infertility may be
more likely to experience it in a subsequent pregnancy.
However, other behaviours might also influence the
reproductive history in the sense of not having another
child.31 These unmeasured characteristics hold back a
clear understanding of which factors may have more
impact on fertility impairment in women with a previous
child.

Table 2 Continued

Female fertility impairment

No Yes

(n=6820) (n=652) p Value

Smoking status 3 months before pregnancy

Never-smoker 4212 (62.3) 400 (61.7)

Ex-smoker 768 (11.4) 72 (11.1)

1–14 cigarettes/day 952 (14.1) 96 (14.8)

≥15 cigarettes/day 824 (12.2) 80 (12.4) 0.960

n=5280 n=507

Infection* 83 (1.6) 9 (1.8) 0.727

*Positive result for syphilis (Venereal Disease Research Laboratory), hepatitis B (HBsAg), hepatitis C (Anti-HCV) or HIV.

Figure 2 Association between educational level and female fertility impairment, stratified by the occurrence of a previous

pregnancy. * Primigravidae: OR adjusted for maternal age, pregnancy planning and age at first sexual intercourse; **

Multigravidae: OR adjusted for maternal age, pregnancy planning, age at first sexual intercourse and body mass index.
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Educational level was the only socioeconomic indica-
tor found to be significantly associated with female fertil-
ity impairment. Depending on the setting, each
indicator embodies distinct dimensions of social status
and these may differ in their effects on individuals’
health. In young adulthood, education seems to be the
factor most strongly associated with health21 as it hap-
pened in our sample. Although occupation and income
were also associated with impaired female fertility, the
estimates were no longer significant when controlling
for education. However, these social dimensions seem to
be highly correlated and the models may be over-
adjusted.32 Also, some occupations may be associated
with environmental exposures related to fertility impair-
ment but we were unable to identify these.33

This study used a large population-based sample of
mothers who delivered a live birth. Sampling only truly
fertile women reduced bias as it excluded sterile women
who will never be able to conceive and for whom factors
leading to female fertility impairment may be different.7

It should be borne in mind that male reproductive
impairments are among the possible causes of the
current trends in fertility.34 We have excluded partici-
pants whose partners had a clinically recognised male
cause of infertility but we cannot completely rule out

male factors for infertility. Only 63% of women with
impaired fertility sought medical help and among these,
a clinical diagnosis for infertility was provided for 71% of
women. Therefore, we acknowledge that we might not
have totally dissociated the women causes from male or
even the couples’ causes along with the effects of shared
risk factors. Studies show that the risk of infertility is
higher if both partners present obesity35 and if both are
older.36 For a subgroup of primigravidae (n=813) for
whom we have data from the father at the moment of
birth (self-administered questionnaires) we conducted
the same analysis adjusting for the shared overweight/
obesity and age over 35 years: the relation between educa-
tion and infertility did not significantly change (data not
shown). We asked women about delay in conception ever
in their life. Because of that, it is possible that apparent
fertility impairment was related with previous partners'
male infertility. But the proportion of previous pregnan-
cies from the same father did not differ between the
groups and is less likely to have influenced our results.
This study was not restricted to planned pregnancies

or to women attending fertility clinics, strengthening its
external validity. Inequalities in seeking help for infertil-
ity treatment have been observed elsewhere but are not
universal.25 37 More educated women tend to look for

Table 3 Association between each socioeconomic indicator and female fertility impairment, stratified by the number of

previous pregnancies

Female fertility impairment

OR (95% CI)

Model 1* Model 1+maternal education

Primigravidae (n=2375)

Monthly income (€)
≤1000 1 1

1001–2000 0.62 (0.43 to 0.89) 0.93 (0.64 to 1.37)

>2000 0.47 (0.27 to 0.81) 1.02 (0.54 to 1.91)

Not known/no answer 0.60 (0.31 to 1.18) 0.70 (0.36 to 1.38)

Occupation

Unskilled blue-collar 1 1

Skilled blue-collar 0.93 (0.52 to 1.68) 0.81 (0.44 to 1.47)

Lower level white-collar 0.49 (0.30 to 0.80) 0.69 (0.41 to 1.15)

Higher level white-collar 0.32 (0.18 to 0.57) 0.86 (0.41 to 1.79)

Model 2† Model 2+maternal education

Multigravidae (n=2582)

Monthly income (€)
≤1000 1 1

1001–2000 1.11 (0.81 to 1.51) 1.05 (0.75 to 1.46)

>2000 0.94 (0.61 to 1.44) 0.97 (0.59 to 1.60)

Not known/no answer 0.61 (0.33 to 1.12) 0.59 (0.32 to 1.10)

Occupation

Unskilled blue-collar 1 1

Skilled blue-collar 0.94 (0.58 to 1.53) 0.94 (0.58 to 1.52)

Lower level white-collar 1.08 (0.73 to 1.62) 0.98 (0.64 to 1.49)

Higher level white-collar 1.00 (0.63 to 1.61) 1.08 (0.59 to 2.00)

*Model 1, adjusted for maternal age, pregnancy planning, age at first sexual intercourse.
†Model 2, adjusted for maternal age, pregnancy planning, age at first sexual intercourse, body mass index.
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infertility treatment sooner, achieving earlier pregnan-
cies and with higher probability of success, possibly
resulting in a misclassification of their fertility status.
Although we have found this educational pattern among
women with fertility impairment, it was not observed in
fertile women. Consequently, misclassification is unlikely
to have occurred. On the contrary, less educated
impaired women might have not sought for treatment
and, if they had not achieved a successful pregnancy, they
would not have been included in this study. If they had,
this would have increased the differences that we found.
Because of different timings of data collection, we

have excluded a subgroup of women recruited during
pregnancy. We found these women to be less educated
than those included in the current analysis. However,
assuming that we have correctly estimated the associ-
ation between education and fertility impairment, the
exclusion of this group decreased the power of the
current study to detect real differences and did not bias
the results.
Female fertility impairment was collected after birth

and misclassification may have occurred. However, if mis-
classification occurred and if it was differential we
expect less educated women to be more likely to
ignore/under-report their fertility status.38 If so, even
greater socioeconomic gaps would be observed.
This study shows that social circumstances, particularly

education, might be important in understanding pat-
terns of fertility impairment. Their impact seems to
depend on the previous reproductive experience.
Among first-time pregnant women, infertility decreased
with increasing education. This relation was not totally
explained by other sociodemographic and lifestyle char-
acteristics that have been previously found to be import-
ant to disclose this relation.
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