PLOS ONE

Check for
updates

G OPEN ACCESS

Citation: March AN, Villar R, Ubalde-Lopez M, G.
Benavides F, Serra L (2020) Do birthrates
contribute to sickness absence differences in
women? A cohort study in Catalonia, Spain, 2012-
2014. PLoS ONE 15(8): 0237794. https://doi.org/
10.1371/journal.pone.0237794

Editor: David Desseauve, Lausanne University
Hospital: Centre Hospitalier Universitaire Vaudois
(CH), SWITZERLAND

Received: March 1, 2020
Accepted: August 3, 2020
Published: August 26, 2020

Peer Review History: PLOS recognizes the
benefits of transparency in the peer review
process; therefore, we enable the publication of
all of the content of peer review and author
responses alongside final, published articles. The
editorial history of this article is available here:
https://doi.org/10.1371/journal.pone.0237794

Copyright: © 2020 March et al. This is an open
access article distributed under the terms of the
Creative Commons Attribution License, which
permits unrestricted use, distribution, and
reproduction in any medium, provided the original
author and source are credited.

Data Availability Statement: All relevant data are
within the paper and its Supporting Information
files.

RESEARCH ARTICLE

Do birthrates contribute to sickness absence
differences in women? A cohort study in
Catalonia, Spain, 2012-2014

Andrew N. March®'*, Rocio Villar''?>3, Monica Ubalde-Lopez®*, Fernando G.
Benavides'?3, Laura Serra’®

1 Center for Research in Occupational Health, Universitat Pompeu Fabra, Barcelona, Spain, 2 CIBER de
Epidemiologia y Salud Publica, Madrid, Spain, 3 IMIM Parc de Salut Mar, Barcelona, Spain, 4 Barcelona
Institute for Global Health (ISGlobal), Barcelona, Spain, 5 Research Group on Statistics, Econometrics and
Health (GRECS), University of Girona, Girona, Spain

* andrewn.march@gmail.com

Abstract

Aims
This study explores the differences in sickness absence trends in women according to
reproductive age group and medical diagnoses.

Methods

Data were obtained from two administrative registries: the Continuous Working Life Sample
and the Catalonian Institute of Medical Evaluations from 2012 to 2014, containing 47,879
female employees. Incidence rates and incidence risk ratios derived from Poisson and neg-
ative binomial models were calculated to compare sickness absence trends among repro-
ductive age groups based on Catalonian birthrates: early-reproductive (25—34 years old),
middle-reproductive (35-44) and late-reproductive (45-54), according to diagnostic groups,
selected diseases, type of contract, occupational category, and country of origin.

Results

Younger women show a higher incidence of overall sickness absence compared to late-
reproductive-aged women. Incidence risk ratios of sickness absence decreased significantly
from early-reproductive to late-reproductive age for low back pain, hemorrhage in early
pregnancy, nausea and vomiting, and abdominal and pelvic pain.

Discussion

The higher incidence of sickness absence due to pregnancy-related health conditions in
early-reproductive women compared to other reproductive age groups, may explain the
sickness absence differences by age in women. Proper management of sickness absence
related to pregnancy should be a goal to reduce the sickness absence gap between younger
and older women.
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Introduction

The EU-28 average of female labor market participation for women aged 25 to 54 rose from
67% in 2001 to 72% in 2014. In Spain, the percentage of employed women in this age range
increased from 53% to 62% during the same period [1]. This increase in female employment
has lead to the recognition of the double burden working women often encounter as they navi-
gate the demands of paid employment and unpaid domestic work, which may partly explain
why women have higher sickness absence (SA) than men [2].

Similarly, the demands of pregnancy have been posited as another cause of higher SA in
women [2]. The medical consensus is that maternity is a biological process, although health in
pregnancy faces high physiological and psychological demands, which could lead to health
problems [3], either work-related or not. In fact, a precipitous increase in the amount of sick-
ness absence benefits used can be seen during pregnancy [4]. This situation may contribute to
pregnancy workplace discrimination, in which pregnant women are subject to perceptions
including being less committed to their job and creating more work for colleagues [5]. Even
pregnancies without exposure to occupational risk factors may face symptoms such as nausea
and vomiting, headaches, back pain, and fatigue [6], though even these diseases have been
shown to decrease health-related quality of life in pregnant women [7]. Evidence demonstrates
the relation between occupational exposures and health effects during pregnancy, such as an
increase in the number of low birth weight and prematurity in relation to a heavy physical
workload [8]. To deal with this situation, and protect both the health of working women and
the fetus, as well as support continuity in their employment, many countries, including Spain,
have developed specific social protection benefits. The most relevant social protection benefit
for workers, men and women, with a health problem are sickness absence benefits. The Inter-
national Labour Organization defines SA as a situation in which a worker is unable to perform
the essential tasks demanded by his or her workplace as a consequence of a diversion from
their habitual state of health, and it can be considered as a social right that allows the worker to
be temporarily absent from the workplace due to non-permanent health-related causes while
he or she receives medical care [9].

The sickness absence benefit in Spain is a social benefit from which any worker can benefit
given that they have been affiliated to the Social Security System. For common disease, not
occupational injury or disease, current legislation requires that the sick leave be certified by a
National Health System physician in order to offer a diagnosis and recognize the absence from
work as SA. SA spells are recorded for all health-related absences recognized by a National
Health System physician beginning on the day the physician certifies the absence until the
health condition initiating the absence is resolved, or in extreme instances, when the condition
cannot be resolved and permanent disability is required. After the third day of absence, the
employee’s wages are covered between 60% and 70%, first by the employer, until the sixteenth
day of absence when the National Social Security Institute begins to pay until the end of the SA
episode [10]. Due to the differences in sickness absence benefits between countries, it is not
clear whether research findings from other countries are applicable to the Spanish worker.

Compared to younger workers, a greater risk of SA in older individuals has been described
[11], as well as a higher incidence in women in comparison to men, but the cause of the gender
difference is poorly studied [12,13]. A study in Sweden found that female workers have higher
incidence of SA during pregnancy compared to the years prior and posterior to their preg-
nancy [4]. Although sickness absence benefits are not designed as a family policy benefit,
female workers may use it as a tool to care for their health and that of their fetus when adverse
work exposures are not adequately mitigated in advance, or when family policy benefits are
deficient.

PLOS ONE | https://doi.org/10.1371/journal.pone.0237794  August 26, 2020

2/14


https://doi.org/10.1371/journal.pone.0237794
http://www.cisal.upf.edu/workss/eng/frontpage
http://www.cisal.upf.edu/workss/eng/frontpage

PLOS ONE

Birthrate and sickness absence among women

In Spain, maternity leave benefits provide women 16 continuous weeks of leave paid at
100% of their normal salary. Six of these weeks must be used directly after birth, but the
remaining 10 weeks may be used before or after the birth, donated to the woman’s partner, or
any combination thereof [14]. In 2014, of those who provided a response, 53% of women who
gave birth in Catalonia described themselves as being active in the labor market [15]. In that
same year, the total fertility in Spain was 1.32 [16], and a 2015 estimate suggests that the
median age of the mother at first birth was 30.7 years for Spain [17]. Overall, Spain is charac-
terized as having lower fertility and an older age at first birth than the rest of the EU [16,17].

Various Norwegian studies demonstrated that the incidence of SA during pregnancy is ris-
ing, though the cause is not apparent [18]. In fact, a study examining SA in Spain reported that
obstetric diagnoses accounted for 14% of all SA episodes lasting at least 15 days in working
persons without differentiating between men and women [19]. Further exploration of the
behavior of SA according to reproductive age is compelling given the poorly explained gender
gap in SA. Moreover, a broad description of SA across age and disease states is, at the time of
this publication, insufficient to understand the potential causes of this gender gap in a South-
ern European state such as Spain, which has a weaker welfare state than Northern European
countries, where this phenomenon is better described. The aim of this study is to compare the
incidence rates of overall SA and according to specific diseases among early-, middle-, and
late-reproductive age groups in female workers in Catalonia (Spain) between 2012 and 2014.

Methods

Study population

The study population belongs to a cohort of 64,361 working women, affiliated to the Spanish
Social Security as employees (general regime), which covers all workers with formal employ-
ment. The study period went from the beginning of 2012 to the end of 2014. The sample used
in this study is drawn from the Spanish WORKss cohort [20]. The WORKss cohort is the
result of merging two administrative registries: the Continuous Working Life Sample (MCVL)
from the Social Security Institute, and the Catalonian Institute of Medical Evaluations
(ICAMS) from the Department of Health (Fig 1). A detailed description of the WORKss
Cohort has previously been described by Lopez Goméz and colleagues [20].

The MCVL, designed to help the Social Security Institute to manage contributions and pay-
ments [21], annually collects occupational information from a 4% representative sample of the
Spanish population associated with the Social Security System, including SA data and employ-
ment characteristics [20]. The annual reference population for the MCVL is any individual
who has contributed to or received payments from Social Security at any point during that
year. Individuals are selected to the MCVL based on a simple random sample, and remain a
part of the MCVL indefinitely until they contribute to or receive from the Social Security at
any point over a full calendar year. New individuals enter the MCVL every year until the sam-
ple reaches 4% of the population [20]. While the MCVL is a robust sample that allows for the
inclusion of individuals with infrequent employment, it excludes some categories of civil ser-
vants covered by distinct insurance funds, such as university professors and military personnel
[22], which represent about 5% of the Spanish working population [20]. ICAMS records SA
medical diagnoses for all resident workers in Catalonia. The record linkage between both reg-
istries was carried out following an agreement with the Social Security authority.

Variables

The dependent variable was the total number of SA spells initiated between 2012-2014. An SA
spell was defined as any absence from work due to common disease as certified by a physician,
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Fig 1. Construction of WORKss cohort and final study sample.
https://doi.org/10.1371/journal.pone.0237794.9001

as is required by law. For the independent variable, women were assigned to one of three age
categories based on their age as of December 31, 2012, and following birthrates from Catalonia
during the study period: early-reproductive age (25-34), middle-reproductive age (35-44), and
late-reproductive age (45-54). In Catalonia, between 2012 and 2014, more than 97% of the preg-
nancies corresponded to women with ages between 20 and 44. The birthrates in this population
in the year 2014 demonstrated that women between 25 and 34 years had the highest birthrate
(40.26 births/1000 persons), followed by women between 35 and 44 years (19.63 births/1000
persons). Women in the age group of 45-54 had the lowest birth rate (0.36 births/1000 persons)
[15]. After excluding women under 25, because they had relatively low birth and employment
rates (8.76 births/1000 persons and below 25%, respectively), and women over 54 (natality data
not reported), 16,482 women were removed and the final sample size was 47,879 women, or
about 4.2% of the female working population between 25 and 54 years of age in Catalonia [15].
SA medical diagnoses were coded according to the 10™ edition of the International Classifi-
cation of Diseases (ICD-10). Occupational category (skilled non-manual, unskilled non-man-
ual, skilled manual, unskilled manual); type of contract (permanent, temporary); and country
of origin (Spain and other EU-28 states, and all other countries) were considered as potential
confounders. Occupational category and type of contract were assigned based on the situation
to which the woman was affiliated for the most time over the three-year period of this study.

Statistical analyses

SA incidence rates (IR) were calculated for women of each reproductive age group, according
to diagnostic group, type of contract, occupational category, country of origin, and specific dis-
eases. The IR was calculated as the number of SA spells per 100 person-years at risk. Person-
year at risk was defined as the sum of days affiliated to the Social Security system, subtracting
days on SA, and dividing by 365.33 (accounting for leap year in 2012). Confidence intervals at
95% were estimated for each of the incidence rates calculated.
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Within the diagnostic groups that showed significant differences among reproductive age
groups, diseases that represented at least 5% of all diagnoses in the group, were also assessed.
The perinatal diagnostic group was not considered in this analysis as these codes refer exclu-
sively to neonates.

Incidence risk ratios (IRR) were calculated using crude and adjusted Poisson and negative
binomial models, with the data presented deriving from whichever of the two demonstrated
the higher log likelihood. Consequently, IRR values are based on Poisson models for overall
SA, and negative binomial models were used for specific diseases in order to compare the inci-
dence rates of SA among age groups. All analyses were performed using STATA Version 13.

Ethics

The protocol for the study described in this article (2018/8036/1), was approved by the Clinical
Ethics Committee at Parc de Salut Mar in Barcelona, Spain. Written informed consent from
those included in the cohort was not required. All data were anonymized and deidentified
before the authors had access to them.

Results

There were less women in the late-reproductive group than the early- or middle-reproductive
groups. Across all age groups, women were most commonly characterized as having a perma-
nent contract, working in an unskilled non-manual job, and originating from Spain or other
EU country. The distribution of occupational and demographic characteristics were similar
across all age groups (Table 1).

The 47,879 women included in the sample accumulated a total of 38,242 SA episodes from
2012 to 2014. The overall incidence rate of SA was significantly higher in early-reproductive
age women (43.62 spells/100 person-years), followed by middle-reproductive age women
(35.03 spells/100 person-years), and this rate was the lowest in the late-reproductive group
(32.65 spells/100 person-years). This descending trend was maintained at a statistically signifi-
cant level across both contract types, women with skilled non-manual and unskilled manual
occupations and women born in EU-28 countries. However, there were no significant differ-
ences in the incidence rates between age groups among immigrants from outside of the EU.

Table 1. Occupational and demographic characteristics in female workers by age group, Catalonia 2012-2014.

Early-Reproductive Middle-Reproductive Late-Reproductive
Median Age 31.58 40.50 50.50
(n) (%) (n) (%) (n) (%)

Contract

Permanent 11,153 64.2 13,163 73.3 9,888 78.8

Temporary 6,222 35.8 4,795 26.7 2,657 21.2
Occupational Category

Skilled non-manual 3,740 21.5 3,813 21.2 2,318 18.5

Unskilled non-manual 8,271 47.6 8,265 46.0 5,284 421

Skilled manual 3,131 18.0 3,127 17.4 2,312 18.4

Unskilled manual 2,233 12.9 2,754 15.3 2,631 21.0
Country of Origin

Spain and EU-28 13,155 78.1 14,502 82.5 10,699 86.8

Other 3,668 21.9 3,077 17.5 1,628 13.2
Overall 17,375 100 17,959 100 12,545 100

https://doi.org/10.1371/journal.pone.0237794.t001
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Though the median duration of SA varies widely depending primarily on the diagnostic
group, overall SA episodes are longer for women in the late reproductive group than for early-
or middle-reproductive groups (Table 2).

In regards to diagnostic groups, as shown in Table 2, incidence rates decreased significantly
between each of the three age groups, from early-reproductive to late-reproductive for infec-
tious, obstetric, and other poorly specified diseases, and increased for neoplastic diagnoses.
There were also significant differences in the incidence rates between each of the age groups
for musculoskeletal diagnoses, though the trend was not linear with age. The incidence rate of
the musculoskeletal group was lowest in middle-reproductive age, and highest in early-repro-
ductive age women.

Exploring in greater detail specific diseases, gastroenteritis and colitis, low back pain,
hemorrhaging during early pregnancy, and vomiting during pregnancy all demonstrated a sig-
nificant decline in IR between each age group from early-reproductive women to the late-
reproductive group (Table 3). The early-reproductive age group also had a significantly higher
incidence rate of neck pain (IR = 0.73; 95% CI: 0.64-0.82), nausea and vomiting (IR = 0.56;
95% CI: 0.48-0.63), and abdominal and pelvic pain (IR = 0.56; 95% CI: 0.48-0.63) than the
two older age groups.

In Table 4, the crude model for overall SA shows that the IRR for the early-reproductive age
group (IRR = 1.09; 95% CI: 1.06-1.12) is modestly, yet significantly greater than the late-repro-
ductive age group (IRR =1 [reference]); adjusting for contract, occupational category, and
country of origin does not change this pattern. However, when diagnostic group is also taken
into account in this model for all SA episodes, this association almost entirely disappeared
(Model 2). In regards to the specific diseases in the adjusted model, the IRR in the early-repro-
ductive age group was significantly higher than that of late-reproductive women for viral intes-
tinal infection (IRR = 2.24; 95% CI: 1.33-3.78), gastroenteritis and colitis (IRR = 2.20; 95% CI:
1.73-2.80), low back pain (IRR = 2.11; 95% CI: 1.77-2.52), hemorrhage in early pregnancy
(IRR =33.20; 95% CI: 4.32-246.4), nausea and vomiting (IRR = 2.32; 95% CI: 1.37-3.94), and
abdominal and pelvic pain (IRR = 1.86; 95% CI: 1.16-2.98).

Discussion

The results of this study show that women in early-reproductive age have an increased risk of
initiating a SA spell compared to the late-reproductive age group, this contrasts with previous
literature that demonstrates an increased risk of SA with older age [9,16]. A possible explana-
tion could be found in the healthy worker effect, which describes how healthy workers remain
in the workforce longer than those who are not, due to early termination or retirement. In this
sense, it is possible that the late-reproductive group has a relatively higher proportion of
healthier individuals than the early- or middle-reproductive groups, especially as the healthy
worker effect is stronger in women [17], potentially leading to the lower incidence of SA
observed in late-reproductive female workers.

In addition, the moderately increased risk of SA in early-reproductive aged women appears
to be almost entirely explained by diagnostic groups and not occupational characteristics. This
suggests that for SA, the type of diseases for which a woman needs to take an absence is more
influential on the likelihood a woman starts a SA spell than occupational category, type of con-
tract, or country of origin.

In regards to the higher risk of gastroenteritis, colitis, and other viral intestinal infections in
early-reproductive women, few studies have described the age-dependent epidemiology of
these diseases in adults. An English study found a slight decreasing incidence of Campylobacter
infections from women aged 25-29 through 40-44 [23], though the study did not offer
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Table 3. Incidence rates of sickness absence in female workers by age group, according to disease, Catalonia 2012-2014.

Disease (ICD10)
Infectious (A00-B99)
Viral Intestinal Infection (A08-A08.8)
Gastroenteritis & Colitis (A09)
Unlocalized Viral Infection (B34-B34.9)
Neoplasms (C00-D49)
Malignant Breast Cancer (C50-C50.929)
Lipoma (D17-D17.9)
Uterine Fibroid (D25-D25.9)
Benign Ovarian Cancer (D27-D27.9)
Musculoskeletal (M00-M99)
Neck Pain (M54.2)
Low Back Pain (M54.3-M54.5)
Obstetric (000-O9A)
Retained Products of Conception (002.0)
Spontaneous Abortion (003-003.9)
Early Pregnancy Hemorrhage (020-020.9)
Vomiting During Pregnancy (021-021.9)
Antepartum Hemorrhage (046-046.9)
Other (R00-R99)
Abdominal & Pelvic Pain (R10-R10.9)
Nausea & Vomiting (R11-R11.2)
Dizziness (R42)
Unspecified Fever (R50.9)
Headache (R51)
Fatigue (R53-R53.83)

SA Spells
(m) | (%)
2,195 | 13.6

151 6.9
851 | 38.7
261 | 119
170 1.1

8 4.7

3 1.8

28| 16.5

11| 647
3,075 | 19.1
258 8.4
1,027 | 33.4
1,120 7.0
46 4.1
45 4.0
94 8.4
88 7.9
43 3.8
1,588 9.9
195 12.3
195 12.3
109 6.9
107 6.7
50 3.1
97 6.1

IR: incidence rate, 95% CI: 95% confidence interval.

* per 100 person-years.

https://doi.org/10.1371/journal.pone.0237794.t003

6.25
0.43
2.42
0.74
0.48
0.02
0.01
0.08
0.03
8.75
0.73
2.92
3.19
0.13
0.13
0.27
0.25
0.12
4.52
0.56
0.56
0.31
0.30
0.14
0.28

Early-Reproductive
IR

95% CI

5.99-6.51
0.36-0.50
2.26-2.59
0.65-0.83
0.41-0.55
0.01-0.04
<0.01-0.02
0.05-0.11
0.01-0.05
8.45-9.07
0.65-0.82
2.75-3.10
3.00-3.28
0.09-0.17
0.09-0.17
0.21-0.32
0.20-0.30
0.09-0.16
4.30-4.74
0.48-0.63
0.48-0.63
0.25-0.37
0.25-0.36
0.10-0.18
0.22-0.33

SA Spells
@ | (%)
1,611 11.1

126 7.8
634| 394
252 | 15.6
371 2.6
25 6.7
7 1.9
71| 19.1
19| 512
2,631 18.1
201 7.6
740 | 28.1
623 4.3
34 5.5
67| 10.8
58 9.3
28 4.5
31 5.0
1,290 8.9
139 | 10.8
107 8.3
118 9.1
77 6.0
56 4.3
57 4.4

4.09
0.32
2.16
0.64
0.94
0.06
0.02
0.18
0.05
6.68
0.51
1.88
1.58
0.09
0.17
0.15
0.07
0.08
3.27
0.35
0.27
0.30
0.20
0.14
0.14

Middle-Reproductive
IR*

95% CI

3.89-4.29
0.26-0.38
1.48-1.73
0.56-0.72
0.85-1.04
0.03-0.09
<0.01-0.03
0.14-0.22
0.02-0.07
6.42-6.93
0.44-0.58
1.74-2.01
1.46-1.71
0.06-0.12
0.13-0.21
0.11-0.19
0.05-0.11
0.04-0.10
3.10-3.45
0.29-0.41
0.22-0.32
0.25-0.35
0.15-0.24
0.10-0.18
0.11-0.18

SA Spells
m | (%)

838 8.5
56 6.7
298| 35.6
149 | 17.8
339 3.4
39 115
15| 4.42
37| 109
7 2.1
2,147 | 21.8
158 7.4
409 | 19.0
12 0.1
0 0
0 0
2| 167
0 0
0 0
786 8.0
68 8.7
60 7.6
74 9.4
55 7.0
26 3.3
59 7.5

3.00
0.20
1.07
0.53
1.21
0.14
0.05
0.13
0.03
7.69
0.57
1.46
0.04

Late-Reproductive
IR*

95% CI

2.80-3.20
0.15-0.25
0.95-1.19
0.45-0.62
1.08-1.34
0.09-0.18
0.03-0.08
0.09-0.18
0.01-0.04
7.36-8.01
0.48-0.65
1.32-1.61
0.02-0.07

<0.01-0.02

2.62-3.01
0.19-0.30
0.16-0.27
0.20-0.33
0.14-0.25
0.06-0.13
0.15-0.25

explanations for this trend. Of note, abdominal and pelvic pain, and nausea and vomiting are
both symptoms of intestinal infections. With all of these diagnoses presenting higher risks in
early-reproductive women, it is difficult to determine to what degree there might have been

confluence of symptom and cause of the disease in assigning diagnoses.

For low back pain, abdominal and pelvic pain, and nausea and vomiting, early-reproductive
age also significantly increases the risk of starting SA. Higher incidences of these common
health conditions during pregnancy should be expected in early-reproductive women, who
have the highest birthrate. Obstetric diagnoses, including early pregnancy hemorrhage, are the
most dramatic example of the pattern of higher incidence rates of SA in early-reproductive
women.

The trend of decreasing incidence of SA due to obstetric diagnoses as age increases is in
accordance with the trend of a decreasing birthrate with older age in this population. Interest-
ingly, there are other diagnostic groups in which the incidence trend significantly decreases
from the highest rates in early-reproductive to lowest in late-reproductive women. Some of
those diagnosis groups contain pathologies, which could be linked not only to factors related
to age itself, but to the different birthrates along the life course, such as musculoskeletal,
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genitourinary, and other poorly-defined diseases [24]. Low back pain, nausea and vomiting,
and pelvic girdle pain are some of the most common diseases during pregnancy, and contrib-
ute to much of the SA throughout this physiological state [24-27]. The significantly higher IR
and IRR observed for early-reproductive and, to a lesser extent (IRR not significantly higher),
middle-reproductive groups compared to the late-reproductive women in this cohort, suggests
that reproductive age is an important predictor for SA episodes due to these symptoms, which
are known to be frequent in pregnancy. Additionally, the high incidence of SA in early-repro-
ductive age due to obstetric diagnoses and low back pain coupled with the increased risk
observed in early-reproductive age women, potentially due to pregnancy, may partially explain
the higher overall IRR in early-reproductive women compared to late-reproductive women.

Furthermore, Arcas et al. found that SA due to low back pain had a peak in duration in
women aged 26-35, but not in men of the same age [28]. This reinforces the idea that SA epi-
sodes for low back pain in early- and middle-reproductive age women in this cohort could be
related to higher birthrates, since this increase was only described in women and SA spells in
pregnancy have longer durations than the average SA length [4,29]. In this study, young-repro-
ductive women exhibited the longest duration of SA due to musculoskeletal diagnoses of the
three age groups. However, no conclusions about pregnancy and the increased IRR for low
back pain in younger women can be made from this study, as it could be attributable to other
factors such as child care and other unpaid domestic work demands [22,24].

These results suggest that higher birthrates could explain the increased risk of initiating SA
observed in early-reproductive-aged women. While this may sound intuitive, it may be indica-
tive that workplace accommodations or social benefits for pregnant women are insufficient. In
a cohort study with hospital employees in Catalonia, Villar and colleagues found, that pregnant
women most frequently left employment before birth through an SA spell, rather than an avail-
able pregnancy occupational risk benefit or maternity leave [30]. Studies have demonstrated
that job adjustment can decrease SA incidence [31], and general absences [32] in pregnant
women who reported needing adjustment, which could help improve future employment
opportunities for women after childbirth [33]. Future studies are needed to confirm the rela-
tionship between pregnancy and the increased risk of SA in younger working women, and to
identify why women opt for SA over other benefits designed to protect working pregnant
women. Additionally, subsequent research should investigate if the longer duration of SA epi-
sodes in late-reproductive women observed in this study is a contributing factor to the
decrease in SA incidence with decreasing birthrates. However, this current study does not ini-
tially seem to support that relationship, as the trend of decreasing incidence of SA with lower
birthrates is not mirrored by an increasing trend in SA duration. Rather an increase in SA
duration is only observed in the late-reproductive group.

The main limitation of this study is the absence of data indicating how many women were
pregnant, and number of pregnancies prior to and during the study period. However, we were
able to approximate the effects of pregnancy by stratifying by age based on birthrates. While
the age grouping may potentially lead to classification bias, the decreasing incidence rates of
obstetric-related SA in older age groups suggests that the groups accurately capture birthrates,
and further supports the interpretation of our findings. Our data did not include information
on family structure, which is closely related to the number of children a woman decides to
have, and the age in which she has them [34], and could affect how they cope with the conflict
between domestic tasks, work balance, and career development. Furthermore, data on full-
time or part-time employment was not available for this study. Those who are employed full-
time may be expected to incur more SA, though type of contract provides similar information
about the occupational context, and was able to be analyzed in the study. Yet, the available
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Table 4. Estimated incidence risk ratio (IRR) for overall SA and specific diseases among reproductive and late-reproductive age groups in female workers, Catalonia
2012-2014.

Model 1 Model 2
cIRR 95% CI alRR 95% CI

Overall SA* §

Late-Reproductive 1 1

Middle-Reproductive 0.99 0.97-1.02 1.00 0.97-1.03

Early-Reproductive 1.09 1.06-1.12 1.04 1.01-1.06
Specific SA Diseases**
INFECTIOUS
Viral Intestinal Infection

Late-Reproductive 1 1

Middle-Reproductive 2.17 1.29-3.66 2.02 1.19-3.43

Early-Reproductive 2.51 1.50-4.20 2.24 1.33-3.78
Gastroenteritis & Colitis

Late-Reproductive 1 1

Middle-Reproductive 1.92 1.51-2.44 1.92 1.50-2.44

Early-Reproductive 2.28 1.80-2.89 2.20 1.73-2.80
Unlocalized Viral Infection

Late-Reproductive 1 1

Middle-Reproductive 1.02 0.73-1.41 1.01 0.73-1.41

Early-Reproductive 0.99 0.72-1.38 0.97 0.69-1.35
NEOPLASMS
Malignant Breast Cancer

Late-Reproductive 1 1

Middle-Reproductive 0.39 0.15-1.07 0.52 0.19-1.44

Early-Reproductive 0.14 0.04-0.46 0.19 0.06-0.64
Lipoma

Late-Reproductive 1 1

Middle-Reproductive 0.33 0.11-0.96 0.32 0.11-0.95

Early-Reproductive 0.07 0.01-0.51 0.06 0.01-0.51
Uterine Fibroid

Late-Reproductive 1 1

Middle-Reproductive 1.31 0.72-2.38 1.29 0.70-2.37

Early-Reproductive 0.61 0.31-1.19 0.61 0.40-1.22
Benign Ovarian Cancer

Late-Reproductive 1 1

Middle-Reproductive 2.66 0.86-8.25 2.72 0.87-8.50

Early-Reproductive 0.82 0.21-3.16 0.85 0.22-3.31
MUSCULOSKELETAL
Neck Pain

Late-Reproductive 1 1

Middle-Reproductive 0.79 0.55-1.14 0.86 0.59-1.24

Early-Reproductive 1.12 0.80-1.58 1.17 0.82-1.66
Low Back Pain

Late-Reproductive 1 1

Middle-Reproductive 1.46 1.22-1.75 1.47 1.22-1.77

Early-Reproductive 2.10 1.76-2.49 211 1.77-2.52
OBSTETRIC

(Continued)
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Table 4. (Continued)

Model 1 Model 2
cIRR 95% CI alRR 95% CI

Early Pregnancy Hemorrhage

Late-Reproductive 1 1

Middle-Reproductive 18.82 2.51-141.4 18.33 2.43-138.2

Early-Reproductive 32.58 4.40-241.0 33.20 4.32-246.4
OTHER
Abdominal & Pelvic Pain

Late-Reproductive 1 1

Middle-Reproductive 1.52 0.95-2.42 1.61 1.00-2.59

Early-Reproductive 1.78 1.13-2.81 1.86 1.16-2.98
Nausea & Vomiting

Late-Reproductive 1 1

Middle-Reproductive 1.35 0.77-2.34 1.42 0.81-2.47

Early-Reproductive 2.23 1.32-3.77 2.32 1.37-3.94
Dizziness

Late-Reproductive 1 1

Middle-Reproductive 1.08 0.67-1.72 1.14 0.71-1.83

Early-Reproductive 0.81 0.50-1.33 0.88 0.53-1.45
Unspecified Fever

Late-Reproductive 1 1

Middle-Reproductive 0.76 0.45-1.28 0.71 0.42-1.21

Early-Reproductive 0.91 0.55-1.50 0.90 0.54-1.49
Headache

Late-Reproductive 1 1

Middle-Reproductive 2.23 0.98-5.06 2.23 0.98-5.08

Early-Reproductive 1.40 0.59-3.29 1.27 0.54-3.03
Fatigue

Late-Reproductive 1 1

Middle-Reproductive 0.66 0.35-1.23 0.65 0.35-1.22

Early-Reproductive 1.47 0.86-2.53 1.40 0.81-2.43

cIRR = crude incidence risk ratio; aIRR = adjusted incidence risk ratio; 95% CI = 95% confidence interval.

* Adjusted for diagnostic group, occupational category, type of contract, and country of origin

** Adjusted for occupational category, type of contract, and country of origin

§ Poisson regression

+ Negative binomial regression.

https://doi.org/10.1371/journal.pone.0237794.t004

data on socioeconomic and occupational characteristics of the women included in the analysis
allow us to account for the possible influence of the occupational context.

An important strength of this study is that it is founded in the linkage of two administrative
registries, allowing for a large sample size and the calculation of incidence rates based on exact
person-years. This represents one of the few studies examining SA trends by medical diagnosis
in women in Southern Europe [24,25], which is characterized by a relatively weak welfare state
in comparison to other Northern European countries, where most research on SA in preg-
nancy has been performed [35]. Identifying the diagnoses that contribute most to the overall
effect of increased risk of SA in young-reproductive women can help inform allocation of
healthcare resources, mitigation strategies in the workplace, and policy aimed to guard
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workers’ health. Similarly, this is one of the few studies that attempts to explore the incidence
of SA in pregnancy-related diseases.

In summary, these results suggest that the differences in SA between early- and late-repro-
ductive-aged women can largely be explained by the higher incidences of infectious, obstetric,
and musculoskeletal diseases in younger working women with higher birthrates. Moreover,
the higher risk of SA for these diseases in early-reproductive women suggests that greater
efforts should be made in the workplace to accommodate younger women with such symp-
toms, especially for pregnant women for whom these are common diseases, and sources of SA.
Building in more flexibility to current maternity leave policies would give pregnant women
more options in managing their health during pregnancy, and could reduce dependence on
SA.

Supporting information
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(XLSX)

Acknowledgments

We thank the Spanish National Social Security Institute and the Catalonian Institute for Medi-
cal Evaluations for transferring data from the Continuous Working Life Sample and sickness
absence registers, respectively. We would like to thank Julio C. Hernando-Rodriguez for his
help with the data set.

Author Contributions

Conceptualization: Andrew N. March, Fernando G. Benavides, Laura Serra.

Data curation: Monica Ubalde-Lopez.

Formal analysis: Andrew N. March.

Investigation: Andrew N. March.

Methodology: Andrew N. March, Rocio Villar, Monica Ubalde-Lopez, Laura Serra.
Project administration: Fernando G. Benavides, Laura Serra.

Supervision: Rocio Villar, Monica Ubalde-Lopez, Fernando G. Benavides, Laura Serra.
Writing - original draft: Andrew N. March.

Writing - review & editing: Rocio Villar, Monica Ubalde-Lopez, Fernando G. Benavides,
Laura Serra.

References

1. Eurostat. Employment and activity by sex and age—annual data [Internet]. 2017. Available from:
https://ec.europa.eu/eurostat/en/web/products-datasets/-/LFSI_EMP_A

2. Nilsen W, Skipstein A, Jstby KA, Mykletun A. Examination of the double burden hypothesis-a system-
atic review of work-family conflict and sickness absence. Eur J Public Health. 2017; 27(3):465—71.
https://doi.org/10.1093/eurpub/ckx054 PMID: 28486653

3. Bergstrom S. Global maternal health and newborn health: Looking backwards to learn from history.
Best Pract Res Clin Obstet Gynaecol. 2016; 36:3—13. https://doi.org/10.1016/j.bpobgyn.2016.05.010
PMID: 27461160

4. BrehmerL, Alexanderson K, Schytt E. Days of sick leave and inpatient care at the time of pregnancy
and childbirth in relation to maternal age. Scand J Public Health. 2017; 45:222-9. https://doi.org/10.
1177/1403494817693456 PMID: 28443491

PLOS ONE | https://doi.org/10.1371/journal.pone.0237794  August 26, 2020 12/14


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0237794.s001
https://ec.europa.eu/eurostat/en/web/products-datasets/-/LFSI_EMP_A
https://doi.org/10.1093/eurpub/ckx054
http://www.ncbi.nlm.nih.gov/pubmed/28486653
https://doi.org/10.1016/j.bpobgyn.2016.05.010
http://www.ncbi.nlm.nih.gov/pubmed/27461160
https://doi.org/10.1177/1403494817693456
https://doi.org/10.1177/1403494817693456
http://www.ncbi.nlm.nih.gov/pubmed/28443491
https://doi.org/10.1371/journal.pone.0237794

PLOS ONE

Birthrate and sickness absence among women

11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

Fox AB, Quinn DM. Pregnant Women at Work: The Role of Stigma in Predicting Women’s Intended Exit
From the Workforce. Psychol Women Q. 2015; 39(2):226—42.

Nazik E, Eryilmaz G. Incidence of pregnancy-related discomforts and management approaches to
relieve them among pregnant women. J Clin Nurs. 2014; 23:1736-50. https://doi.org/10.1111/jocn.
12323 PMID: 24028734

Bai G, Korfage IJ, Hafkamp-de Groen E, Jaddoe VW V., Mautner E, Raat H. Associations between
Nausea, Vomiting, Fatigue and Health-Related Quality of Life of Women in Early Pregnancy: The Gen-
eration R Study. PLoS One. 2016; 11(11):e0166133. https://doi.org/10.1371/journal.pone.0166133
PMID: 27814390

Cai C, Vandermeer B, Khurana R, Nerenberg K, Featherstone R, Sebastianski M, et al. The impact of
occupational activities during pregnancy on pregnancy outcomes: a systematic review and metaanaly-
sis. Am J Obstet Gynecol. 2020; 222(3):224-38. https://doi.org/10.1016/j.ajog.2019.08.059 PMID:
31550447

International Labour Organization. World Social Protection Report. International Labour Office. 2017.

Real Decreto Legislativo 8/2015, de 30 de octubre, por el que se aprueba el texto refundido de la Ley
General de la Seguridad Social. Madrid: Ministerio de Empleo y Seguridad Social; 2015.

White MI, Wagner SL, Schultz 1Z, Murray E, Bradley SM. Non-modifiable worker and workplace risk fac-
tors contributing to workplace absence: A stakeholder-centred synthesis of systematic reviews. Work.
2015; 52:353-73. https://doi.org/10.3233/WOR-152134 PMID: 26409377

Mastekaasa A. The gender gap in sickness absence: Long-term trends in eight European countries.
Eur J Public Health. 2014; 24(4):656-62. https://doi.org/10.1093/eurpub/cku075 PMID: 24903105

Bekker M, Rutte C, van Rijswijk K. Sickness absence: A gender-focused review. Psychol Heal Med.
2009; 14(4):405-18.

Ministerio de Trabajo e Inmigracion. Real Decreto 295/2009, de 6 de marzo, por el que se regulan las
prestaciones econdmicas del sistema de la Seguridad Social por maternidad, paternidad, riesgo dur-
ante el embarazo y riesgo durante la lactancia natural. 2009.

Statistical Institute of Catalonia. Statistical Yearbook of Catalonia. 2014.

The World Bank. Fertility rate, total (births per woman)—European Union, Spain [Internet]. 2019 [cited
2020 May 1]. Available from: https://data.worldbank.org/indicator/SP.DYN.TFRT.IN?locations=EU-ES

Central Intelligence Agency. Mother's Mean Age at First Birth [Internet]. The World Factbook. [cited
2020 May 1]. Available from: https://www.cia.gov/library/publications/the-world-factbook/fields/352.
html#SP

Ariansen AMS, Mykletun A. Does postponement of first pregnancy increase gender differences in sick-
ness absence? A register based analysis of Norwegian employees in 1993-2007. PLoS One. 2014; 9
(3):€930086. https://doi.org/10.1371/journal.pone.0093006 PMID: 24667483

Aurrekoetxea Agirre JJ, Sanzo Ollakarizketa JM, Zubero Oleagoitia E, Alamillo Gascén E. Repeticion
de procesos de incapacidad temporal segun diagnostico. Aten Primaria. 2009; 41(8):439-45.

Lépez Gomez AM, Duran X, Zaballa E, Sanchez-Niubo A, Delclos GL, Benavides FG. Cohort profile:
the Spanish WORKing life Social Security (WORKSss) cohort study. BMJ Open [Internet]. 2016; 6(3):
e€008555. Available from: https://doi.org/10.1136/bmjopen-2015-008555 PMID: 26951209

Duran A. La Muestra Continua de Vidas Laborales de la Seguridad Social. Rev del Minist Trab e Inmigr.
2007;231-40.

Lépez MA, Benavides FG, Alonso J, Espallargues M, Duran X, Martinez JM. La utilidad del uso de
datos administrativos en la investigacion de salud publica: la Muestra continua de vidas laborales. Vol.
28, Gaceta Sanitaria. scieloes; 2014. p. 334—7. https://doi.org/10.1016/j.gaceta.2014.02.010 PMID:
24698033

Cody AJ, McCarthy NM, Wimalarathna HL, Colles FM, Clark L, Bowler ICJW, et al. A longitudinal 6-
year study of the molecular epidemiology of clinical Campylobacter isolates in Oxfordshire, United King-
dom. J Clin Microbiol. 2012; 50(10):3193-201. https://doi.org/10.1128/JCM.01086-12 PMID: 22814466

Truong BT, Lupattelli A, Kristensen P, Nordeng H. Sick leave and medication use in pregnancy: a Euro-
pean web-based study. BMJ Open. 2017; 7(8):e014934. https://doi.org/10.1136/bmjopen-2016-
014934 PMID: 28775180

Ariansen AMS. Age, occupational class and sickness absence during pregnancy: a retrospective analy-
sis study of the Norwegian population registry. BMJ Open. 2014; 4(5):e004381. https://doi.org/10.1136/
bmjopen-2013-004381 PMID: 24793246

Mogren |. Perceived health, sick leave, psychosocial situation, and sexual life in women with low-back
pain and pelvic pain during pregnancy. Acta Obstet Gynecol Scand. 2006; 85:647-56. https://doi.org/
10.1080/00016340600607297 PMID: 16752254

PLOS ONE | https://doi.org/10.1371/journal.pone.0237794  August 26, 2020 13/14


https://doi.org/10.1111/jocn.12323
https://doi.org/10.1111/jocn.12323
http://www.ncbi.nlm.nih.gov/pubmed/24028734
https://doi.org/10.1371/journal.pone.0166133
http://www.ncbi.nlm.nih.gov/pubmed/27814390
https://doi.org/10.1016/j.ajog.2019.08.059
http://www.ncbi.nlm.nih.gov/pubmed/31550447
https://doi.org/10.3233/WOR-152134
http://www.ncbi.nlm.nih.gov/pubmed/26409377
https://doi.org/10.1093/eurpub/cku075
http://www.ncbi.nlm.nih.gov/pubmed/24903105
https://data.worldbank.org/indicator/SP.DYN.TFRT.IN?locations=EU-ES
https://www.cia.gov/library/publications/the-world-factbook/fields/352.html#SP
https://www.cia.gov/library/publications/the-world-factbook/fields/352.html#SP
https://doi.org/10.1371/journal.pone.0093006
http://www.ncbi.nlm.nih.gov/pubmed/24667483
https://doi.org/10.1136/bmjopen-2015-008555
http://www.ncbi.nlm.nih.gov/pubmed/26951209
https://doi.org/10.1016/j.gaceta.2014.02.010
http://www.ncbi.nlm.nih.gov/pubmed/24698033
https://doi.org/10.1128/JCM.01086-12
http://www.ncbi.nlm.nih.gov/pubmed/22814466
https://doi.org/10.1136/bmjopen-2016-014934
https://doi.org/10.1136/bmjopen-2016-014934
http://www.ncbi.nlm.nih.gov/pubmed/28775180
https://doi.org/10.1136/bmjopen-2013-004381
https://doi.org/10.1136/bmjopen-2013-004381
http://www.ncbi.nlm.nih.gov/pubmed/24793246
https://doi.org/10.1080/00016340600607297
https://doi.org/10.1080/00016340600607297
http://www.ncbi.nlm.nih.gov/pubmed/16752254
https://doi.org/10.1371/journal.pone.0237794

PLOS ONE

Birthrate and sickness absence among women

27.

28.

29.

30.

31.

32.

33.

34.

35.

Hansen ML, Thulstrup AM, Juhl M, Kristensen JK, Ramlau-Hansen CH. Predictors of sickness absence
in pregnancy: a Danish cohort study. Scand J Work Environ Health. 2015; 41(2):184—93. https://doi.org/
10.5271/sjweh.3470 PMID: 25469623

Arcas MM, Delclos GL, Tora-Rocamora |, Martinez JM, Benavides FG. Gender differences in the dura-
tion of non-work-related sickness absence episodes due to musculoskeletal disorders. J Epidemiol
Community Health. 2016; 70(11):1065-73. https://doi.org/10.1136/jech-2014-204331 PMID: 27177580

Melsom AM. Long-term sickness absence during pregnancy and the gender balance of workplaces.
Scand J Public Health. 2014; 42:627-34. https://doi.org/10.1177/1403494814541596 PMID: 25013213

Villar R, Benavides FG, Serra L, Serra C. Prestacion por riesgo durante el embarazo e incapacidad
temporal en una cohorte de trabajadoras embarazadas del Parc de Salut Mar (Barcelona, Espafia).
Gac Sanit. 2019; 33(5):455—61. https://doi.org/10.1016/j.gaceta.2018.03.003 PMID: 29914699

Strand K, Wergeland E, Bjerkedal T. Job adjustment as a means to reduce sickness absence during
pregnancy. Scand J Work Environ Heal. 1997; 23(5):378-84.

Kristensen P, Nordhagen R, Wergeland E, Bjerkedal T. Job adjustment and absence from work in mid-
pregnancy in the Norwegian Mother and Child Cohort Study (MoBa). Occup Env Med. 2008; 65:560—6.

Vargas-Prada S, Garcia AM, Ronda E, Estarlich M, Ballester F, Benavides FG. Influence of paid mater-
nity leave on return-to-work after childbirth in a cohort of pregnant workers. Med Lav. 2018; 109(4):243—
52. https://doi.org/10.23749/mdl.v109i4.7226 PMID: 30168497

Nisén J, Myrskyla M, Silventoinen K, Martikainen P. Effect of family background on the educational gra-
dient in lifetime fertility of Finnish women born 1940-50. Popul Stud (NY). 2014; 68(3):321-37.

Eikemo TA, Bambra C. The welfare state: A glossary for public health. J Epidemiol Community Health.
2008; 62(1):3-6. https://doi.org/10.1136/jech.2007.066787 PMID: 18079325

PLOS ONE | https://doi.org/10.1371/journal.pone.0237794  August 26, 2020 14/14


https://doi.org/10.5271/sjweh.3470
https://doi.org/10.5271/sjweh.3470
http://www.ncbi.nlm.nih.gov/pubmed/25469623
https://doi.org/10.1136/jech-2014-204331
http://www.ncbi.nlm.nih.gov/pubmed/27177580
https://doi.org/10.1177/1403494814541596
http://www.ncbi.nlm.nih.gov/pubmed/25013213
https://doi.org/10.1016/j.gaceta.2018.03.003
http://www.ncbi.nlm.nih.gov/pubmed/29914699
https://doi.org/10.23749/mdl.v109i4.7226
http://www.ncbi.nlm.nih.gov/pubmed/30168497
https://doi.org/10.1136/jech.2007.066787
http://www.ncbi.nlm.nih.gov/pubmed/18079325
https://doi.org/10.1371/journal.pone.0237794

