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Abstract

Background COVID-19 pandemic has changed the way pregnancies have been controlled as well as working
conditions. In countries with paid leave of work, leaving earlier has been a relevant measure for controlling the
pandemic. No study has been published on factors associated with earlier leaving work in pregnancy and the
consequences it could have on pregnancy outcomes.

Objective We aimed to identify woman and pregnancy characteristics associated with leaving work earlier and its
consequences on pregnancy results. Method: A cohort study was carried out in Cantabria, Northern Spain, including
760 women who were pregnant in 2020 and were working at the beginning of their pregnancy. Data on pregnancy
characteristics and results were obtained from medical records and gestational age at leaving work was self-reported.
In a logistic regression analysis, leaving work before 26th week of pregnancy was the main effect variable.

Results Several factors were associated with lower probability of leaving work before 26th week, including university
studies (OR=0.49, 95% Cl: 0.36, 0.68), having presential work (OR=0.57, 95% Cl: 0.40, 0.81), women born in non-
European countries (OR=0.55, 95% Cl: 0.30, 1.01) and non-smokers (OR for smokers=1.79, 95% Cl: 1.12, 2.87). Neither
type of delivery, gestational age at delivery nor other pregnancy results were associated with the gestational age of
leaving work.

Conclusion Several pregnancy and women characteristics were associated with leaving work earlier in the COVID-19
pandemic, although it was not associated with any pregnancy outcome.
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Background

COVID-19 pandemic has changed the way of control-
ling pregnancy, including teleconsultation [1], more
home birth [2, 3], more usage of pain killers and lower
rate of episiotomy [2] than in the pre-pandemic period.
Pregnant women also reported high rates of unmet need
to communicate with a health professional during the
lockdown [4] smaller number of antenatal consultations
[5, 6] and other disruptions in clinical quality standards
[7]. By the other hand, lower rates of caesarean Sect. [8],
preterm birth [9]and low weight at birth [8] have been
reported during the pandemic in developed countries.

Availability of paid sick leave had been associated with
lower probability of attending work when having symp-
toms compatible with COVID-19 in general (i.e., preg-
nant or not) workers [10] and has been considered a
useful tool for controlling the COVID-19 pandemic [11,
12].

The International Labour Organization (ILO) stan-
dards establish a minimum duration of maternity leave
of 14 weeks, which they recommend extending to at least
18 weeks to ensure an adequate recovery time for the
mother before returning to work [13]. However, there are
significant differences in the way maternity leave policy is
applied in EU countries [14]. In Spain, the length of paid
maternity leave is 16 weeks, but it is only mandatory to
take six uninterrupted weeks immediately after delivery.
In contrast, more than half of the 28 EU countries have
a mandatory maternity leave period prior to birth [15].
In Spain, financial support is also available in the event
of occupational risk during pregnancy, which can only
be applied for if it has not been possible to change the
position to another more appropriate one given their
situation.

The Spanish population has universal access to a
National Health Service that guarantees the prenatal care
for all pregnant women. The effectiveness of preventive
care during pregnancy is reflected in its maternal and
child indicators. The infant mortality rate in Spain (2.6
deaths per 1,000 live births) is one of the lowest among
OECD countries[16]. The perinatal mortality rate, the
most useful indicator for evaluating maternal health
care in developed countries, is below the EU average (4.5
deaths per 1,000 births vs. 5.2 deaths per 1,000 births)
and has experienced a sharp drop of 41% between 1990
and 2017 [17, 18].

The pandemic could have facilitated the obtention of
leaving work out of pregnancy or other conditions; to
our knowledge, however, no study has been carried out
to analyse the effect of time of leaving work on pregnancy
results during this period. In addition, the effects of the
prenatal maternity leave on the health of mothers and
child has been scarcely studied [19, 20].
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The main goal of this article is to show the changes in
the time of leaving work during pregnancy, the factors
associated with leaving work early and its effects on preg-
nancy outcome, in a cohort of pregnant women assem-
bled in Spain in 2020.

Methods

Setting and population

The MOther And Child COVID-19 cohort (MOACC-19)
was assembled in 2020 to study SARS-CoV-2 infection
in pregnant women and their children. Its main char-
acteristics have been described elsewhere [21, 22]. In
brief, the cohort began on 26th May 2020 and is formed
by three subcohorts, all recruited at University Hospital
Marques de Valdecilla (HUMV), Santander, Spain. Sub-
cohort 1 was retrospectively recruited with women deliv-
ering from 23rd March to 25th May, 2020. Subcohort 2
was prospectively recruited among women delivering
from 26th May, 2020 on. Women in subcohorts 1 and 2
must have been tested for SARS-CoV-2 infection via PCR
on the day of admission for delivering. Subcohort 3 was
prospectively recruited with women attending their 12th
-week of pregnancy control at HUMYV obstetrics surgery
from 26th May on. They were all tested for SARS-CoV-2
infection via PCR at recruitment. Women in each subco-
hort were differently exposed to the pandemic and could
have taken different protective approaches. Women in
subcohort 1 were exposed to the pandemic in the last
two months of pregnancy, at the most, so their possi-
bility of taking especial protective measures -as leav-
ing work early- was scarce. Women in subcohort 2 were
exposed to the pandemic in their 3rd and, possibly, 2nd
trimesters of pregnancy, which coincided with the first
pandemic wave. They could have followed stay-at-home
orders, move their work to non-presential and advance
their leaving work. Finally, women in subcohort 3 were
exposed to the pandemic in most of their pregnancy,
although their 2nd and 3rd trimester mainly came about
through the gap between the first and the second pan-
demic waves.

Information and source of data

Information on pregnancy control and delivery was
obtained from medical records. It included age, parity,
nationality (further classified as European / Non-Euro-
pean), body mass index before pregnancy, gestational
weight gain, number and sex of newborns, type of deliv-
ery (eutocic, instrumental or Caesarean section), gesta-
tional age at delivery, height at birth (later classified as
over or under the 10th percentile according to Carras-
cosa et al. [23], weight at birth (later classified as lower
than 2500 g, 2500-3999 and 4000 g or more), Apgar
score at 1 and 5 min, pH at birth, neonate feeding at hos-
pital discharge (exclusive breast feeding, artificial formula
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or mixed breast feeding+formula) and neonatology
admission.

Data regarding tobacco or alcohol consumption in
pregnancy, educational achievement (classified as pri-
mary, secondary, vocational training and university
studies), working status (actively working, redundant or
student), presential or non-presential work in pregnancy,
week of leaving work out of pregnancy were self-reported
by the women via personal interview with a midwife.
Time of leaving work was initially classified in four cat-
egories: 18th week or before, 19th -25th week, 26th
-32nd week and 33rd week or later. For analysis requiring
dichotomic characterization (e.g., logistic regression), we
reclassified time of leaving work as <26th week / >26th
week.

Statistical analysis
This analysis is restricted to women reporting active
working in pregnancy and for whom data on delivery
are available. The association between woman and preg-
nancy characteristics associated with time of leaving
work was studied with chi-squared test; p value for trend
was estimated from Goodman-Kruskal gamma and its
asymptotic standard error. A logistic regression analy-
sis was carried out to quantify these associations, using
time of leaving work as dependent variable; its results are
provided as odds ratio (OR) with 95% confidence interval
(CI). A multivariable logistic regression model was built
with the variables associated with time of leaving work.

The association between pregnancy outcomes and time
of leaving work was studied with chi-squared test; p value
for trend was obtained from Goodman-Kruskal gamma
test, as explained before. In the logistic regression analy-
sis, time of leaving work was used as regressor and preg-
nancy outcomes as dependent variable, as leaving work
occurred before pregnancy ending. Multivariable logistic
regression was carried out adjusting for the woman and
pregnancy characteristics found associated with time of
leaving work.

No imputation was carried out for missing data. All
statistical analyses were performed with the package
Stata 16/SE (StataCorp, College Station, Tx, USA).

Ethics statement

This study was approved by the committee for eth-
ics in research of Cantabria (CEIm Cantabria, record
2020.174). Two different informed consents—one for
the mother and one for the child—were signed by the
mother before being admitted to the study. The study was
conducted according to the Declaration of Helsinki (last
update of Fortaleza) and the European Union regulation
2016/679 for the protection of persons regarding the
processing of personal data. Before signing the informed
consent each potential candidate received information
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about it from the researchers. The informed consent doc-
ument included the right to withdraw from the study at
any time during the follow-up. To guarantee the privacy
and confidentiality of the information obtained, two sets
of data were generated:

1) an anonymized main database in which a numeri-
cal code was assigned to each participant. This database
gathered all the information collected in this study from
the participants.

2) a secondary database, only accessible by the study’s
data manager, with the identification data of the partici-
pants together with their identification code in the main
database.

Both bases were stored in encrypted form.

Results

Out 896 women reporting they were actively working
in pregnancy, data on delivery were available for 771.
Of them, 760 informed on the week they left work, and
so they were included in this analysis. Their description
appears in Table 1. Most women were between 35 and 39
years old (n=312, 40.6%) and 25-34 years old (n=361,
46.9%), and were born in European countries (706,
93.4%). Out of 50 women born out of Europe, 44 were
born in Southern America, 3 in Africa, 2 in Asia and 1 in
Centre America. More than 50% women had university
studies (408, 53.1%). 5% deliveries were premature (i.e.,
gestational age at delivery lower than 37 weeks), 5.7%
had low weight at birth (i.e., weight lower than 2500 g)
and 26.3% required some instrumentation, whether Cae-
sarean Sects. (119, 18.6%) or other instrumentation (49,
7.7%). Seventy-one neonates required admission in the
neonatology unit (9.6%).

Relationship between women and pregnancy
characteristics and time of leaving work

Tables 2 and 3 report the association between pregnancy
factors and time of leaving work. More than 50% women
in subcohort 2 left work before week 26th, contrasting
with 38% and 42% in subcohorts 1 and 3, respectively
(p<0.001), with crude OR=1.85 (95% CIL: 1.27, 2.71)
when compared with subcohort 1. Women with uni-
versity studies scarcely left work before week 26th (only
35% vs. 55% in women with vocational training [crude
OR=0.49, 95% CI: 0.36, 0.68]). Women with presential
work in the pandemic were more likely to leave work after
week 26th (crude OR=0.57, 95% CI: 0.40, 0.81, p=0.002).
Other factors associated with leaving work later were
non-European nationality, no smoking in pregnancy and
consumption of alcohol in pregnancy, although these
three factors have small numbers, so their results should
be carefully taken. We did not find association with time
of leaving work for parity, pregestational BMI, number of
newborns and newborn sex.
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Table 1 Description of the women included in this analysis
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Variable Category n (%)
Subcohort st 200 (27.0)
2nd 253 (34.1)
3rd 288 (38.9)
Age at recruitment <25 years 12(1.6)
25-34 years 355 (48.4)
35-39 years 307 (40.5)
>40 years 84 (11.1)
Nationality European 706 (93.4)
Non-European 50 (6.6)
Educational level Primary 77 (10.2)
Secondary 40 (5.3)
Vocational training 238 (31.4)
University 403 (53.2)
Smoking in pregnancy No 681 (89.6)
Yes 79 (104)
Alcohol consumption in pregnancy No 740 (97.4)
Yes 20(2.6)
Week of leaving work <19 178 (23.4)
19-25 166 (21.8)
26-32 207 (27.2)
>33 209 (27.5)
Type of delivery Eutocic 467 (73.8)
Instrumentalized 49(7.7)
Caesarean section 117 (18.5)
Presential work during pregnancy No 362 (63.7)
Yes 206 (36.3)
Parity 1 359 (56.1)
2 239(37.3)
>3 42 (6.6)
Gestational age at delivery < 34 weeks 14 (1.8)
34 <37 weeks 25(3.2)
> 37 weeks 21 (94.9)
Gestational weight gain <9kg 115 (19.0)
9-129kg 244 (40.8)
13-159kg 108 (18.1)
>16 kg 131(21 9)
Pregestational BMI <20 kg/m2 95 (12.6)
20-24.9 kg/m2 405 (53.6)
25-29.9 kg/m2 173 (22.9)
>30 kg/m2 82(10.9)
Type of feeding at hospital discharge Exclusive maternal breast feeding 432 (584)
Mixed 173 (23.4)
Formula 135(18.2)
Number of newborns Single 741 (98 5)
Twin 1(1.5)
Newborn sex Male 388 (51 6)
Female 364 (48.4)
Height at birth >percentile 10 704 (92.6)
<percentile 10 56 (7.4)
Weight at birth <25009g 43 (5.8)
2500-3999 g 672 (89.8)
>4000 g 33 (44)
Apgar 1’ >8 708 (94.2)
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Table 1 (continued)
Variable Category n (%)
<8 44 (5.8)
Apgar 5’ >8 746 (99.5)
<8 4(0.5)
pH at birth >72 536 (76.5)
<72 165 (23.5)
Neonatology admission No 655 (90.2)
Yes 71(9.8)

The multivariable logistic regression model supports
that leaving work earlier was more frequent in later sub-
cohorts (i.e., those exposed to the pandemic in earlier
phases of pregnancy), European women, those without
university studies, women without presential work and
women reporting having drunk alcohol in pregnancy
(Table 3).

Relationship between time of leaving work and pregnancy
outcomes

After analysing type of delivery, gestational age at deliv-
ery, gestational weight gained, neonate feeding, height at
birth, weight at birth, pH at birth, Apgar score at times
1’ and 5; and risk of admission at neonatology ICU, we
did not find any association with time of leaving work
(Table 4). As those pregnancy variables found associ-
ated with earlier leaving work in Table 3 could have been
confounding factors when studying pregnancy outcomes,
we carried out a logistic regression analysis adjusting for
them. Its results appear in Table 5, confirming the lack of
detectable association between time of leaving and preg-
nancy outcomes.

Finally, Fig. 1 is centered around the framework of the
relationships we could expect to find. We want to remark
that the figure does not present what we found but what
we could expect to find. Of note, green arrows stand for
the relationships we did find (all of them in the “risk fac-
tors” side) and red arrows symbolise the expected rela-
tionships we did not find (all of them in the “effects” side
of the diagram). Dashed rectangles represent unmea-
sured mediators or confounders.

DISCUSSION

The main result in this study is that some pregnancy fac-
tors, such as subcohort, nationality, educational achieve-
ment and presential work, were associated with time of
leaving work. Pregnancy outcomes, however, had not
such an association.

Subcohorts and opportunity to take protective measures

Women in subcohorts 2 and 3 left work earlier than
women in subcohort 1 did. Of note, subcohort 1 deliv-
eries occurred between 23rd March and 25th May, 2020,
very much at the pandemic beginning. Therefore, women

in subcohort 1 were aware of the pandemic-associated
risks some moment between their 7th and their 9th
month of pregnancy. Thus, they had little room to take
protective measures in advance. Women in subcohorts
2 and 3, however, were aware of the pandemic early in
their pregnancy, so that they had the opportunity to go
ahead in protecting them and their children. In addi-
tion, the higher incidence of covid-19 in pregnant women
observed in the second wave compared to the first one
could also explain our findings [24-26] However, one
result that bothers us is that women in subcohort 3 did
not leave work earlier than women in subcohort 2, as
they could have done because they knew about the pan-
demic in their first trimester of pregnancy. Nonetheless,
during their second and third trimesters they had the
benefit of the very low COVID-19 incidence between the
first and the second waves, which could have prevented
them to restrict their outdoors activity, including work.

Labour conditions in the pandemic and other risk factors
for leaving work early
Before the pandemic begun, the Spanish labour mar-
ket had some especial characteristics: Spain had one of
the highest unemployment rates in developed countries
(13.8% at the end of 2019), especially affecting younger
(27.7% in people aged 20-24) and women (15.6%) [27]
and high temporarily rates as well (24.2% in Spain vs.
13.5% in the European Union in 2020) [28]. As the pan-
demic evolved, the measures enforced by the authori-
ties further limited regular work. On 14th March 2020,
a stay-at-home order was approved and a more restric-
tive confinement was imposed on 29th March 2020; non-
presential work was prescribed. When the lockdown was
softened, the Spanish Government involved itself in the
labour market with the so-called ERTE (abbreviation of
the Spanish “employment temporary regulation expedi-
ent”), meaning that the employers were allowed to send
their employees home for an indeterminate period while
being paid by the Administration. About 1.2 million peo-
ple had been included in ERTE on average between April
and December, 2020 [29]; they kept their labour rights
and were not considered redundant.

The relationships between time of leaving work and
several socio-economic conditions (namely, nationality,
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Table 2 Association between women and pregnancy characteristics and time of leaving work
Time of leaving work (weeks)
Women characteristics <19 19-25 26-32 >33 [of which >37] Total p value* p for trend**
Subcohort <0.001 0.39
Ist 40 (20.1) 36 (18.1) 79 (39.7) 44 (22.1) [29 (14.6)] 199
2nd 66 (26.3) 68 (27.1) 50(19.9) 67 (26.7) [33(13.2)] 251
3rd 66 (23.6) 51(18.2) 69 (24.6) 94 (33.6) [43 (154)] 280
Age at recruitment 0.20 0.65
<25 4(333) 2(16.7) 3(25.0) 3(25.0) [1(83)] 12
25-34 79 (22.3) 90 (25.4) 93 (26.2) 93 (26.2) [44 (12.4)] 355
35-39 67 (21.8) 56 (18.2) 96 (31.3) 88(28.7) [46 (15.0)] 307
=40 26 (31.0) 18 (21.4) 15(17.9) 25(29.8) [17 (20.2)] 84
Nationality 0.27 0.09
European 168 (23.8) 158 (22.4) 188 (26.6) 192 (27.2) [101 (14.3)] 706
No European 9(18.0) 7 (14.0) 17 (34.0) 17 (34.0) [7 (14.0)] 50
Educational level <0.001 <0.001
Primary 26 (33.8) 18 (234) 21(27.3) 12(15.6) [8(10.4)] 77
Secondary 9(22.5) 9(225) 10 (25.0) 12 (30.0) [6(15.0)] 40
Vocational training 63 (26.5) 67 (28.2) 70 (29.4) 38(16.0) [19(8.0)] 238
University 80 (19.9) 70(17.4) 106 (26.3) 147 (36.5) [75 (18.6)] 403
Smoking in pregnancy 0.03 0.003
No 150 (22.0) 148 (21.7) 188 (27.6) 195 (28.6) [102 (15.0)] 681
Yes 28 (35.4) 18 (22.8) 19 (24.1) 14(17.7) [6(7.6)] 79
Alcohol in pregnancy 0.22 0.19
No 174 (23.5) 165 (22.3) 199 (16.9) 202 (27.3) [102 (13.8)] 740
Yes 4(20.0) 1(5.0) 8 (40.0) 7 (35.0) [6(30.0)] 20
Presential work <0.001 <0.001
No 102 (28.2) 76 (21.0) 103 (28.5) 81(224) [44 (12.2)] 362
Yes 33(16.0) 40 (19.4) 47 (22.8) 86 (41.8) [41 (19.9)] 206
Parity 0.85 0.78
1 77 (21.5) 88 (24.5) 102 (284) 92 (25.6) [47 (13.1)] 359
2 59 (24.7) 49 (20.5) 67 (28.0) 64 (26.8) [34 (14.2)] 239
3 or more 12 (28.6) 8(19.1) 11(26.2) 11(26.2) [9(214)] 42
Pregestational BMI 0.24 041
<20 kg/m? 23(242) 18 (19.0) 25(26.3) 29 (30.5) [19 (20.0)] 95
20-24.9 kg/m2 92 (22.7) 97 (24.0) 99 (24.4) 117 (28.9) [60 (14.8)] 405
25-29.9 kg/m2 44 (25.4) 29(16.8) 52(30.1) 48 (27.8) [20 (11.6)] 173
230 kg/m? 18 (22.0) 22 (26.8) 28(34.2) 14(17.1) [8(9.8)] 82
Number of newborns 0.02 033
Single 173 (23.4) 165 (22.3) 197 (26.6) 206 (27.8) [107 (14.4)] 741
Twin 3(27.3) 109.0) 7 (63.6) 0(0.0) [0(01 11
Newborn sex 0.01 0.99
Male 79 (20.4) 102 (26.3) 107 (27.6) 100 (25.8) [51(13.1)] 388
Female 98 (26.9) 63 (17.3) 97 (26.7) 106 (29.1) [56 (15.4)] 364

*p value based on chi-squared test. ** p for trend based on Goodman-Kruskal gamma test

BMI: Body Mass Index

educational achievement and presential work) were
entangled with this labour context. Women born in non-
European countries and living in Spain usually belong
to less affluent sectors and have access to more precari-
ous and less qualified works [30], which makes them
little empowered to take self-protective decisions, such
as leaving work earlier. In our sample, actually, the per-
centage of non-European pregnant women with only

primary or secondary studies more than tripled that of
European women (46% in non-European vs. 13% in Euro-
pean women, p<0.001; results not shown). Our results
confirmed that non-European women had about half
the probability of leaving work before week 26 of preg-
nancy when compared with European women. A sys-
tematic review identified the education of the mother
and belonging to an ethnic minority as determinants of
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Table 3 Women factors associated with leaving work before week 26 of pregnancy (multivariable logistic regression)

Women characteristic n/N OR (95% CI) P OR (95% Cl)* p*
Subcohort

1st 76 /199 1 (ref) - 1 (ref)) -
2nd 134 /251 1.85(1.27,2.71) 0.001 149 (0.90, 2.46) 0.12
3rd 117 /280 1.16 (0.80, 1.68) 043 1.73(0.96, 3.10) 0.07
Age at recruitment

<25 6/12 1.10(0.35,3.48) 0.87 0.86(0.22,3.43) 0.83
25-34 169/ 355 1 (ref) - 1 (ref) -
35-39 123/307 0.74 (0.54, 1.00) 0.05 0.82(0.56, 1.21) 0.31
=40 40 /84 1.21(0.75,1.95) 043 147 (0.80, 2.68) 0.21
Nationality

European 326/706 1 (ref) - 1 (ref) -
Non-European 16 /50 0.55(0.30,1.01) 0.06 049 (0.22, 1.06) 0.07
Educational level

Primary 44 /77 1.11(0.66, 1.86) 0.70 1.05 (0.54, 2.03) 0.88
Secondary 18/40 0.68(0.35,1.33) 0.26 0.55(0.22,1.36) 0.20
Vocational training 130/ 238 1 (ref) - 1 (ref) -
University 150/403 049 (0.36, 0.68) <0.001 042 (0.28,0.63) <0.001
Smoking in pregnancy

No 298 /681 1 (ref) - 1 (ref) -
Yes 46/79 1.79(1.12,2.87) 0.02 1.30 (0.69, 2.45) 042
Alcohol in pregnancy

No 339/740 1 (ref) - 1 (ref) -
Yes 5/20 0.39(0.14,1.10) 0.07 0.23 (0.06, 0.90) 0.04
Presential work

No 178/ 362 1 (ref) - 1 (ref) -
Yes 73/ 206 0.57 (0.40,0.81) 0.002 0.48 (0.28,0.83) 0.008
Parity

1 165 /359 1 (ref) -

2 108/ 239 0.97 (0.70, 1.35)

3 or more 20/42 1.07(0.70, 1.35) 0.85

Pregestational BMI

<20 kg/m2 41/95 0.87 (0.55, 1.36) 0.54

20-24.9 kg/m? 189 /405 1 (ref) -

25-29.9 kg/m2 73/173 0.83(0.58, 1.20) 0.32

230 kg/m2 40/82 1.09 (0.68, 1.75) 0.73

Number of newborns

Single 338/741 1 (ref) -

Twin 4/ 0.68(0.20, 2.35) 0.54

Newborn sex

Male 181/388 1 (ref) -

Female 161/ 364 091 (0.68,1.21) 0.51

n: number of women leaving work before week 26. N: total number of women in this group

OR: Odds ratio. CI: confidence interval. *Adjusted for the remaining variables in the column. Parity, pregestational BMI, number of newborns and sex were not
included in the multivariable model because of their lack of raw relationship with leaving work

inadequate use of prenatal healthcare in high-income
countries[31].

Regarding the influence of educational level on mater-
nity leave, the fact that low-qualified women more often
than not, access jobs that entail greater exposure to risk
situations (such as shop assistants, domestic cleaners,...)
[32] which could contribute to a higher frequency of sick
leave. The impact of the level of education on the length

of maternity leave shows discrepant results. A study car-
ried out in the USA[33] showed that maternity leave was
lower in mothers with fewer years of education, whereas
a French study found that highly educated women took
maternity leave later[34].We found that pregnant women
with university studies left work later than women with
lower qualification. A post hoc analysis (results not
shown) indicated that women with university studies
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Table 4 Association between time of leaving work and pregnancy result

Time of leaving work (weeks)
Pregnancy result <19 19-25 26-32 =33 [of which = 37] Total p value* p for trend**
Type of delivery 0.05 032
Eutocic 102 (69.9) 116 (80.0) 121 (684) 128 (77.6) [66 (74.2)] 467
Instrumental 9(6.2) 8(5.5) 16 (9.0) 16(9.7) [9(10.1)] 49
Caesarean section 35 (24.0) 21 (14.5) 40 (22.6) 21(12.7) [14 (15.7)] 117
Gestational age at delivery 027 0.1
<34 3(1.7) 5(3.0) 6(2.9) 0(0.0) [0(0)] 14
34-36 weeks + 6 days 7 (3.9) 5(3.0) 8(3.9) 5(24) [0 (0)] 25
=37 168 (94.4) 156 (94.0) 193 (93.2) 204 (97.6) [108 (100)] 721
Gestational weight gained 0.25 0.32
<9kg 28(20.1) 29(21.0) 28 (16.7) 30(19.6) [18 (21.7)] 115
9-12.9 kg 49 (353) 60 (43.5) 68 (40.5) 67 (43.8) [34 (41.0)] 244
13-15.9kg 22(15.8) 22(15.9) 31(185) 33(21.6) [21 (25,3)] 108
>16 kg 40 (28.8) 27 (19.6) 41 (244) 23(15.0) [10(12.1)] 131
Neonate feeding 0.30 0.09
Breast feeding 94 (53.7) 97 (60.3) 116 (58.0) 125 (61.3) [63 (60.0)] 432
Mixed 43 (24.6) 30(18.6) 49 (24.5) 51(25.0) [25(23.8)] 173
Formula 38(21.7) 34(21.1) 35(17.5) 28(13.7) [17 (16.2)] 135
Height at birth*** 067 0.29
> percentile 10 164 (92.1) 151 (91.0) 192 (92.8) 197 (94.3) [105 (97.2)] 704
<percentile 10 14 (7.9) 15(9.0) 15(7.3) 12(5.7) [3(2.8)] 56
Weight at birth 038 0.20
<25009g 9(5.1) 12(7.4) 15(7.4) 7(34) [4 (3.8)] 43
2500-3999 g 163 (92.1) 144 (88.3) 175 (86.6) 190 (92.2) [96 (90.6)] 672
=40009g 5(2.8) 7(4.3) 12(59) 9(4.4) [6(5.7)] 33
Apgar 1’ 0.09 0.30
=8 170 (95.5) 147 (90.7) 192 (93.2) 199 (96.6) [101 (95.3)] 708
<8 8 (4.5) 15(9.3) 14 (6.8) 7(34) [5@4.7)] 44
Apgar 5’ 1.00 0.88
=8 177 (99.4) 161 (99.4) 204 (99.5) 204 (99.5) [105 (100)] 746
<8 1(0.6) 1(0.6) 1(0.5) 1(0.5) [0(0)] 4
pH at birth 047 042
27.2 124 (72.9) 118 (79.7) 143 (75.3) 151 (78.2) [75 (75.0)] 536
<7.2 46 (27.1) 30(20.3) 47 (24.7) 42(21.8) [25 (25.0)] 165
Neonatology admission 0.23 097
No 157 (924) 136 (86.1) 180 (914) 182 (90.6) [93 (88.6)] 655
Yes 13(7.7) 22(13.9) 17 (8.6) 19 (9.5) [12(11.4)] 71

*p value based on chi-squared test. ** p for trend based on Goodman-Kruskal gamma test

***percentiles based on Carrascosa et al., 2008

were more frequently in presential work during the pan-
demic, but their relative delay in leaving work was about
the same in both presential and non-presential work.
Working conditions for university-qualified women are
usually more stable than for non-university educated
women[35] so we would expect they were entitled to
take self-protective decisions, such as leaving work early,
but our results pointed towards the opposite direction
instead. This finding could be related, to the fact that the
level of education is inversely associated with the use of
antenatal care. Women with higher levels of education
tend to have a high level of compliance with the recom-
mended prenatal visits [36], which may be associated

with a lower perception of risk during pregnancy and,
consequently, take maternity leave later.

On the other hand, we could speculate that university-
educated women are more independent and able to take
decisions on their will, which could well have led them
to a delay in time of leaving work, but we have no data to
explore this hypothesis.

Outcomes related to leaving work early in the pregnancy

Finally, our study fails to find evidence of adverse preg-
nancy outcomes related to the length of prenatal leave.
Likewise, studies carried out in EU countries, where paid
maternity leave is a woman s right, found no evidence of
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Table 5 Pregnancy results associated with leaving work before week 26 of pregnancy (multivariate logistic regression)

Women characteristic n/N OR (95% CI) p OR (95% Cl)* p*
Type of birth

Eutocic 218/ 467 1 (ref) - 1 (ref) -
No eutocic 73/166 0.90 (0.63,1.28) 0.55 0.95(0.59,1.52) 0.83
Prematurity

No 324/721 1 (ref) 1 (ref) -
Yes 20739 1.29 (0.68, 2.46) 044 1.19(0.51,2.78) 0.69
Gestational weight gained

Less than 9 kg 220/ 483 1.17(0.78,1.77) 044 1.07 (0.62, 1.85) 0.81
9 kg or more 57/115 1 (ref) - 1 (ref) -
Exclusive natural breast feeding

No 145/ 308 1.12(0.84,1.51) 044 1.09 (0.75, 1.59) 0.65
Yes 191/432 1 (ref) - 1 (ref) -
Height at birth

>Percentile 10 315/704 1 (ref) - 1 (ref) -
<Percentile 10 29/56 1.33(0.77,2.29) 031 146 (0.73,2.93) 0.29
Weight at birth

2500 g or more 323/717 1 (ref) - 1 (ref) -
Less than 2500 g 21743 1.16 (0.63,2.16) 0.63 1.17 (0.52, 2.66) 0.70
Apgar 1’

>8 317/708 1 (ref) - 1 (ref) -
<8 23/ 44 1.35(0.73,2.49) 033 0.80 (0.35,1.81) 0.59
Apgar 5’

>8 338/746 1 (ref) - 1 (ref) -
<8 2/4 1.21(0.17,861) 0.85 Model did not converge -
pH at birth

>7.2 242 /536 1 (ref) - 1 (ref) -
<7.2 76/ 165 1.04(0.73,1.47) 0.84 0.98 (0.63,1.51) 091
Neonatology admission

No 293 /655 1 (ref) - 1 (ref) -
Yes 35/71 1.20 (0.74,1.96) 046 1.30(0.71,2.39) 040

n: number of women leaving work before week 26. N: total number of women in this group

OR: Odds ratio. Cl: confidence interval. *Adjusted for subcohort, educational level, nationality, smoking, alcohol consumption, presential work and maternal age at

recruitment

significant effects related to prenatal leave on obstetric
complications or children’s health at birth[19, 34, 37]. In
contrast, several studies developed in USA found a par-
adoxical negative effect of antenatal leave that has been
explained by the fact that in this country, where paid
maternity leave is not widely available, only women with
health issues stop working before delivery [20].

Our study has some limitations. Firstly, this study
was carried out in a situation far from ideal. Clinical
researchers were periodically overwhelmed by clini-
cal work, while non-clinical researchers were compelled
to stay at home for some terms. By other hand, in the
first wave of the pandemic, hospitals were considered
for many patients as especially risky places, which made
some women to avoid visit them. All of that resulted in
less close researcher — woman relationship and eventu-
ally in missing some data. Secondly, our information on
labour conditions, stay-at-home orders or temporary reg-
ulations of employment is contextual, meaning that we

know the rules and the periods, but we do not know how
and in what period those rules affected each woman. This
fact prevented us to measure the mediators we are specu-
lating with. Thirdly, the above-mentioned peculiarities of
the Spanish labour market led to an important shadow
economy, which accounted for 20.7% of the Spanish GDP
in 2018 [38]. Women in informal economy usually belong
to less favoured socio-economic status, have lower edu-
cational achievement and have limited labour rights,
specifically they do not have the right to be paid after
leaving work. Our study only refers to women working in
formal economy; thus, it cannot be applied to women in
the informal one, which limits the external validity of our
results. Finally, to assess the impact of leaving work ear-
lier on the mother and newborn health, we have focused
on collecting information related to adverse perinatal
outcomes, but we have not included information about
mental health. This is a relevant aspect given that the
pandemic has had a high psychological impact on the
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Fig. 1 Framework for explanation of factors and outcomes associated to leaving work earlier. Solid rectangles refer to measured variables and dashed
rectangles for unmeasured variables. All arrows represent hypothesised associations. Green arrows represent found associations, red arrows stand for
unfound associations, dashed arrows symbolize speculated mediation or confounding

most vulnerable groups such as pregnant women [39]
and it is possible that leaving work earlier could reduce it.

Our study has also some strengths. It was carried out
in a tertiary hospital of the Spanish public health system,
which has universal coverage; its obstetric services are
easily accessible without payment, so we do not expect
accessibility to be a source of bias. Secondly, most deliv-
eries in Cantabria (the region were the study was car-
ried out) during non-pandemic period occurred in the
HUMYV and, during the first pandemic wave, all deliveries
were concentrated in that hospital.

Summarizing, we found that several socio-economic
factors were associated with leaving work earlier in
pregnant women during the first year of the COVID-19
pandemic. Differences in the time of leaving work were
unrelated with any pregnancy outcome. These findings
support the safety of maintaining the current Spanish
regulation on maternity leave, which does not impose
mandatory antenatal leave in the absence of pathol-
ogy during pregnancy. Leaving the decision up to the
mothers.

Further research is needed to disentangle the complex
relations between the associations we found and stay-
at-home orders and other public activity restrictions
enforced at the pandemic beginning.

Acknowledgements

The authors acknowledge the cooperation of nursing staff at the maternity
ward and Pediatric Emergency Department, Hospital Universitario Marqués de
Valdecilla, Santander, Spain.

Author Contribution

JL, TDS, IGA and MJCP contributed substantially to the conception and design
of the study. ECM, JLGD, CLM an, MPZ and IGA contributed to the acquisition
of data. JL, TDS, IGA and MJCP contributed to the analysis and interpretation
of the data. JL and TDS wrote the paper, JL prepared the figure.All authors
participated in the critical revision of the manuscript. All authors read and
approved the final version to be published.

Funding

This study was funded by the Spanish Instituto de Salud Carlos Ill and the
European Regional Development Fund (FEDER) (grant COV20/00171, RETICs
SAMID reference RD16/0022/0001 and RICORS reference RD21/0012/0016).

Data Availability

All studies funded by ISClIl in the COVID call for grants should share their
data via "Registro ISCIII-COVID19", which is a repository ruled by the funding
institution. This repository is not publicly available yet, although our data
were timely sent. Therefore, we have no control on the time it will be publicly
available. In the meanwhile we would share our data with other researchers
upon reasonable request to the corresponding author.

Declarations

Ethics approval and consent to participate

This study was approved by the committee for ethics in research of Cantabria
(CEIm Cantabria, record 2020.174). Two different informed consents—one for
the mother and one for the child—were signed by the mother before being
admitted to the study. The study was conducted according to the Declaration
of Helsinki (last update of Fortaleza) and the European Union regulation
2016/679 for the protection of persons regarding the processing of personal
data.



Llorca et al. BMC Public Health

(2023) 23:441

Consent for publication
Not applicable.

Competing Interest
The authors declare they have no competing interests.

Received: 20 June 2022 / Accepted: 1 March 2023
Published online: 07 March 2023

References

1.

Palmer KR, Tanner M, Davies-Tuck M, Rindt A, Papacostas K, Giles ML, et al.
Widespread implementation of a low-cost telehealth service in the delivery
of antenatal care during the COVID-19 pandemic: an interrupted time-series
analysis. Lancet. 2021,398:41-52.

Verhoeven CJM, Boer J, Kok M, Nieuwenhuijze M, de Jonge A, Peters LL.
More home births during the COVID -19 pandemic in the Netherlands. Birth.
2022;49:792-804.

MacDorman MF, Barnard-Mayers R, Declercq E. United States commu-

nity births increased by 20% from 2019 to 2020. Birth. 2022. https://doi.
org/10.1111/birt.1262.

Araujo-Chaveron L, Doncarli A, Crenn-Hebert C, Demiguel V, Boudet-Berquier
J,Barry Y, et al. Pregnant women’s unmet need to communicate with a health
professional during the SARS-CoV-2 pandemic lockdown in France: the
Covimater cross-sectional study. PLoS ONE. 2022;17:e0266996.

Jardine J, Relph S, Magee LA, von Dadelszen P, Morris E, Ross-Davie M, et al.
Maternity services in the UK during the coronavirus disease 2019 pandemic:
a national survey of modifications to standard care. BJOG An Int J Obstet
Gynaecol. 2021;128:880-9.

Doncarli A, Araujo-Chaveron L, Crenn-Hebert C, Demiguel V, Boudet-Berquier
J,Barry Y, et al. Impact of the SARS-CoV-2 pandemic and first lockdown on
pregnancy monitoring in France: the COVIMATER cross-sectional study. BMC
Pregnancy Childbirth. 2021,21:1-11.

Mufoz-Amat B, Pallds-Alonso CR, Herndndez-Aguilar MT. Good practices

in perinatal care and breastfeeding protection during the first wave of the
COVID-19 pandemic: a national situation analysis among BFHI maternity
hospitals in Spain. Int Breastfeed J. 2021;16:1-9.

Llorca J, Lechosa-Mufiz C, Frank de Zulueta P, Lopez-Gémez S, Orallo V,
Alonso-Molero J et al. Results of pregnancy control before and during the
covid-19 pandemic: A comparison of two cohorts.Int J Environ Res Public
Health. 2021;18.

Chmielewska B, Barratt |, Townsend R, Kalafat E, van der Meulen J, Gurol-
Urganci |, et al. Effects of the COVID-19 pandemic on maternal and perinatal
outcomes: a systematic review and meta-analysis. Lancet Glob Heal.
2021;,9:759-72.

Galdeen TR, Humphrey RP. Safety Nets Work both Ways: the influence of
available paid leave on employee risk taking during the COVID-19 pandemic.
Work Heal Saf. 2022;X:235-41.

Pichler S, Wen K, Ziebarth NR. COVID-19 emergency sick leave has helped
flatten the curve in the United States. Health Aff. 2020;39:2197-204.
Vazquez J, Islam T, Beller J, Fiori K, Correa R, Correa DJ. Expanding Paid Sick

leave as a Public Health Tool in the Covid-19 pandemic. J Occup Environ Med.

2020,62:598-9.

Addati L, Cattaneo U, Pozzan E. Care at work: investing in care leave and
services for a more gender equal world of work. International Labour Office;
2022.

Strang L, Broeks M. Maternity leave policies: Trade-Offs between Labour
Market demands and Health benefits for children. Rand Heal Q. 2017;6:9.
Giulio Sabbati. ; Martina Prpic; Ulla Jurviste. Maternity and paternity leave in
the EU. 2019.

Infants mortality rates. https://data.oecd.org/healthstat/infant-mortality-rates.

htm.

Ministerio de Sanidad. Indicadores de Salud 2020. Evolucién de los indicado-
res del estado de salud en Espafia y su magnitud en el contexto de la Union
Europea. Madrid. Ministerio de Sanidad, 2020 [Internet].[Consultado 15 Enero
2021]. Infy estadisticas Sanit 2020. 2020;:1-344.

Perinatal deaths per 1000 births.European Health Informa-

tion Gateway. https://gateway.euro.who.int/en/indicators/
hfa_84-1170-perinatal-deaths-per-1000-births/visualizations/#id=18889.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32,

33.

34.

35.

36.

37.

38.

39.

Page 11 of 11

Ahammer A, Halla M, Schneeweis N. The effect of prenatal maternity leave on
short and long-term child outcomes. J Health Econ. 2020,70:102250.
Goodman JM, Guendelman S, Kjerulff KH. Antenatal Maternity leave and
Childbirth using the First Baby Study: a propensity score analysis. Women's
Heal Issues. 2017,27:50-9.

Llorca J, Lechosa-Muniz C, Gortazar P, Ferndndez-Ortiz M, Jubete Y, Cabero
MJ. COVID-19 in a cohort of pregnant women and their descendants, the
MOACC-19 study. BMJ Open. 2021;11:9-11.

Rodriguez-Diaz M, Alonso-Molero J, Cabero-Perez MJ, Llorca J, Dierssen-Sotos
T, Gomez-Acebo |. Pregnancy and birth outcomes during the early months of
the covid-19 pandemic: The moacc-19 cohort.Int J Environ Res Public Health.
2021;18.

Carrascosa Lezcano A, Ferndndez Garcia JM, Fernandez Ramos C, Ferrdndez
Longés A, Lépez-Siguero JP, Sdnchez Gonzélez E, et al. Estudio transversal
espanol de crecimiento 2008. Parte II: Valores de talla, peso e indice de masa
corporal desde el nacimiento a la talla adulta. An Pediatr. 2008,68:552-69.
Iftimie S, Lopez-Azcona AF, Vallverdu |, Hernandez-Flix S, De Febrer G, Parra S,
et al. First and second waves of coronavirus disease-19: a comparative study
in hospitalized patients in Reus, Spain. PLoS ONE. 2021;16(3 March):1-13.
Kadiwar S, Smith JJ, Ledot S, Johnson M, Bianchi P, Singh N, et al. Were
pregnant women more affected by COVID-19 in the second wave of the
pandemic? Lancet. 2021,397:1539-40.

Kodde C, Bonsignore M, Hohenstein S, Kuhlen R, Meier-Hellmann A, Boll-
mann A et al. Outcomes and proportions of pregnant women during the first
and consecutive waves of coronavirus disease 2019: observational cohort
study. Clin Microbiol Infect. 2021;27:1863.e1-1863.e4.

Instituto Nacional de Estadistica. Encuesta de poblacion activa. https://www.
ine.es/dyngs/INEbase/es/operacion.htm?c=Estadistica_C&cid=12547361769
18&menu=ultiDatos&idp=1254735976595.

Instituto Nacional de Estadistica. Trabajo temporal. https://www.ine.es/ss/
Satellite?=es_ES&c=INESeccion_C&cid=1259944107218&p=1254735110672
&pagename=ProductosYServicios%2FPYSLayout&param1=PYSDetalleFichaln
dicador&param3=1259937499084.

Servicio Publico de Empleo Estatal. Prestaciones por desempleo: resumen

de datos. https//www.sepe.es/HomeSepe/que-es-el-sepe/estadisticas/
estadisticas-prestaciones/informe-prestaciones.html. Accessed 6 Apr 2022.
Lacomba Vazquez J, Benlloch Doménech C, Cloquell Lozano A, Veira Ramos
A. La aportacién de la inmigracion a la sociedad espanola. Informe 2020.
2021,

Feijen-De Jong El, Jansen DE, Baarveld F, Van Der Schans CP, Schellevis FG,
Reijneveld SA. Determinants of late and/or inadequate use of prenatal
healthcare in high-income countries: a systematic review. Eur J Public Health.
2012;22:904-13.

Barbieri D, Janeckova H, Karu M, Luminari D, Madarova Z, Paats M et al. Gen-
der, skills and precarious work in the EU, Research note. 2017.

Hawkins D. Disparities in the usage of maternity leave according to occupa-
tion, race/ethnicity, and education. Am J Ind Med. 2020,63:1134-44.
Vigoureux S, Blondel B, Ringa V, Saurel-Cubizolles MJ. Who are the women
who work in their last Month of pregnancy? Social and Occupational
characteristics and birth outcomes of women working until the last Month of
pregnancy in France. Matern Child Health J. 2016;20:1774-9.

Ministerio de trabajo y economfa social. La situacién de las mujeres en el
mercado laboral en el mercado de trabajo 2019. 2019. http://www.mitramiss.
gob.es/es/sec_trabajo/analisis%0Amercado trabajo/situacion mujeres/index.
htm.

Alibhai KM, Ziegler BR, Meddings L, Batung E, Luginaah I. Factors impacting
antenatal care utilization: a systematic review of 37 fragile and conflict-
affected situations. Confl Health. 2022;16:1-16.

Wist M. Maternal employment during pregnancy and birth outcomes:
evidence from danish siblings. Health Econ. 2015;24:711-25.

Elgin C, Kose M, Ohnsorge F, Shu Y. Understanding informality. CAMA Work
Pap; 2021.

Ghazanfarpour M, Bahrami F, Rashidi Fakari F, Ashrafinia F, Babakhanian M,
Dordeh M, et al. Prevalence of anxiety and depression among pregnant
women during the COVID-19 pandemic: a meta-analysis. J Psychosom
Obstet Gynecol. 2022;43:315-26.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


http://dx.doi.org/10.1111/birt.1262
http://dx.doi.org/10.1111/birt.1262
https://data.oecd.org/healthstat/infant-mortality-rates.htm
https://data.oecd.org/healthstat/infant-mortality-rates.htm
https://gateway.euro.who.int/en/indicators/hfa_84-1170-perinatal-deaths-per-1000-births/visualizations/#id=18889
https://gateway.euro.who.int/en/indicators/hfa_84-1170-perinatal-deaths-per-1000-births/visualizations/#id=18889
https://www.ine.es/dyngs/INEbase/es/operacion.htm?c=Estadistica_C
https://www.ine.es/dyngs/INEbase/es/operacion.htm?c=Estadistica_C
https://www.ine.es/ss/Satellite?L=es_ES
https://www.ine.es/ss/Satellite?L=es_ES
https://www.sepe.es/HomeSepe/que-es-el-sepe/estadisticas/estadisticas-prestaciones/informe-prestaciones.html
https://www.sepe.es/HomeSepe/que-es-el-sepe/estadisticas/estadisticas-prestaciones/informe-prestaciones.html
http://www.mitramiss.gob.es/es/sec_trabajo/analisis%0Amercadotrabajo/situacionmujeres/index.htm
http://www.mitramiss.gob.es/es/sec_trabajo/analisis%0Amercadotrabajo/situacionmujeres/index.htm
http://www.mitramiss.gob.es/es/sec_trabajo/analisis%0Amercadotrabajo/situacionmujeres/index.htm

	﻿Time of leaving work pregnancy results during COVID-19 pandemic. The MOACC-19 cohort from Spain
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Setting and population
	﻿Information and source of data
	﻿Statistical analysis
	﻿Ethics statement

	﻿Results
	﻿Relationship between women and pregnancy characteristics and time of leaving work
	﻿Relationship between time of leaving work and pregnancy outcomes

	﻿DISCUSSION
	﻿Subcohorts and opportunity to take protective measures
	﻿Labour conditions in the pandemic and other risk factors for leaving work early
	﻿Outcomes related to leaving work early in the pregnancy

	﻿References


