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ABSTRACT

Objective To investigate associations of morbidity with
subsequent sickness absence (SA) and disability pension
(DP) among initially nulliparous women with no, one or
several childbirths during follow-up.

Design Longitudinal register-based cohort study.
Setting Sweden.

Participants Nulliparous women, aged 18 to 39 years
and living in Sweden on 31 December 2004 and the three
preceding years (n=492504).

Outcome measures Annual mean DP and SA days (in SA
spells >14 days) in the 3years before and after inclusion
date in 2005.

Methods Women were categorised into three groups: no
childbirth in 2005 nor during the follow-up, first childbirth
in 2005 but not during follow-up, and having first
childbirth in 2005 and at least one more during follow-up.
Microdata were obtained for 3years before and 3years
after inclusion regarding SA, DP, mortality and morbidity
(ie, hospitalisation and specialised outpatient healthcare,
also excluding healthcare for pregnancy, childbirth and
puerperium). HRs and 95% Cls for SA and DP in year 2
and 3 after childbirth were estimated by Cox regression;
excluding those on DP at inclusion.

Results After controlling for study participants’ prior
morbidity and sociodemographic characteristics, women
with one childbirth had a lower risk of SA and DP than
those who remained nulliparous, while women with more
than one childbirth had the lowest DP risk. Morbidity after
inclusion that was not related to pregnancy, childbirth or
the puerperium was associated with a higher risk of future
SA and DP, regardless of childbirth group. Furthermore,
morbidity both before and after childbirth showed a strong
association with SA and DP (HR range: 2.54 t0 13.12).
Conclusion We found a strong positive association
between morbidity and both SA and DP among women,
regardless of childbirth status. Those who gave birth had
lower future SA and DP risk than those who did not.

BACKGROUND

In societies with a high rate of female employ-
ment, women have on average a higher mean
number of sickness absence (SA) days than
men.'*This gender difference in SA becomes
more pronounced with the first pregnancy

,"? Pia Svedberg

,! Lotta Nylén,™*

Strengths and limitations of this study

» Since the study was based on nationwide population-
based registers, all 492504 women fulfilling our in-
clusion criteria could be included, not only a sample.

» The large cohort allowed us to perform sub-group
analyses and yielded high statistical precision.

» The fact that the study was conducted in Sweden,
a country characterised by high employment rate
among women, limits health selection into paid
work.

» We could not include information on sickness ab-
sence spells shorter than 15 days.

and childbirth.”” Several studies among
women also show a temporary increase in
the number of SA days during pregnancy.*"?
Other authors report that women living with
children have higher SA than their counter-
parts not living with children." In contrast,
when including also long-term SA, in terms
of disability pension (DP), we found in some
studies that except for the period before child-
birth, women who give birth have lower mean
SA/DP days per year than those who remain
nulliparous, and that those having more than
one childbirth have the lowest SA/DP levels 3
to 10 years after the childbirth.'* > 1®

The increase in SA in relation to pregnancy
and childbirth may have several explanations.
During pregnancy and the puerperium,
women experience profound endocrine,
immune, metabolic and cardiovascular
changes.17 ' The pregnancy-related immune
changes increase susceptibility to infectious
diseases and to more complicated courses in
case of common infections. Immune changes
affect also the activity of several autoimmune
diseases, for example, in case of some disor-
ders (such as rheumatoid arthritis, multiple
sclerosis, Graves disease and Hashimoto
thyroiditis), there is an improvement during
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Factors B0 (n=453532) B1 (n=14299) B1+ (n=23673) P valuet
n (%) n (%) n (%)

18 to 24 257219 (56.7) 3688 (25.8) 5284 (21.4)

30to 34 56233 (12.4) 4089 (28.6) 7614 (30.9)

Country of birth <0.001

Other Northern European 4873 (1.1) 200 (1.4) 237 (1.0)

Rest of the world 44136 (9.7) 1498 (10.5) 1611 (6.5)

Large cities 196911 (43.4) 6260 (43.8) 10882 (44.1)

Small cities/rural 94702 (20.9) 3215 (22.5) 5366 (21.8)

Elementary (<9 years) 90510 (20.0) 1815 (12.7) 1757 (7.1)

University/college (=13 years) 154838 (34.1) 5733 (40.1) 13400 (54.3)

Married or cohabitant 20295 (4.5) 3212 (22.5) 6843 (27.7)

Hospitalisation (at least 1 day during):

Excluding ICD-10: O and Z30-Z39 49040 (10.8) 1726 (12.2) 2210 (9.0) <0.001

Excluding ICD-10: O and Z30-Z39 47892 (10.6) 1691 (11.8) 1924 (7.8) <0.001

Excluding ICD-10: O and Z30-Z39 14436 (3.2) 439 (3.1) 372 (1.5) <0.001

Y, toY, 256677 (56.6) 12130 (84.8) 19916 (80.7) <0.001

Y, toV, 264932 (58.4) 9870 (69.0) 19625 (79.5) <0.001

Y, toY, 180667 (39.8) 8737 (61.1) 16520 (67.0) <0.001

At least one SA spell during:

Y, toY, 61341 (13.5) 2797 (19.6) 7447 (30.2) <0.001

Disability pension any time during:

Y, toY, 27453 (6.1) 438 (3.1) 238 (1.0) <0.001

BO0=no childbirth in 2005 nor in the following 3years+43 weeks; B1=first child in 2005 and no more deliveries in the following 3years+43 weeks; B1+=first child in
2005 and at least one more delivery in the following 3years+43 weeks; Y_,=3years before delivery/index date; Y_,=1year before delivery/index date; Y =1year after
delivery/index date; Y ,=3years after delivery/index date; T =delivery date, or in the BO group: 2 July 2005.

*Nulliparous women aged 18 to 39 years in December 2004 registered as residents in Sweden between 2002 and 2004.

1The p value corresponds to x° tests in case of categorical variables and to Wilcoxon tests in case of continuous/count variables.

SA, sickness absence.

N
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pregnancy and a worsening postpartum, while for others
(such as systemic lupus erythematosus and systemic scle-
rosis), there is an inverse manifestation.'’ Pregnancy and
the postpartum period are considered a ‘stress test of
life’, that is, several diseases presenting first during this
period may reveal the individual’s susceptibility to later
disorders, for example, diabetes, psychiatric or cardiovas-
cular diseases.'820-%3 Furthermore, the antenatal care and
the screening for several disorders during pregnancy may
increase women’s chance to be diagnosed during this
period with pre-existing, undetected chronic conditions.
A substantial proportion of women suffer from common
pregnancy-related symptoms and disorders'™ ** such as
fatigue, headache, bowel problems, sleep-related prob-
lems, depression, urinary incontinence, back pain and
pelvic pain,”? which may also contribute to SA during
pregnancy.

Mass media, employers, policymakers and researchers
have questioned whether the higher SA among women
with children is indeed due to higher morbidity, or rather
to individual choices related to wanting to stay home
and handle domestic duties than to be in paid work.”
To the best of our knowledge, only one previous study
investigated associations between morbidity and SA/DP
among women giving and not giving birth. In a cohort of
Swedish twin sisters (n=5118), they found a strong asso-
ciation between morbidity, measured in terms of hospi-
talisation, and the risk of SA and DP.® To what extent
findings from this selected and rather small group of twin
sisters are generalisable to the total population is unclear.
Also, it would be of interest to include wider informa-
tion on morbidity than hospitalisation in such analyses.
Most people with morbidity are not on SA or DP, and
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Figure 1

knowledge about the associations between morbidity and
SA or DP is, in general, limited.! 2 30-34

Thus, the aim of this study was to investigate, in a
nationwide population-based cohort, the associations of
morbidity, assessed in terms of hospitalisation and special-
ised outpatient healthcare, with subsequent SA and DP
among initially nulliparous women with no, one or several
childbirths during follow-up.

METHODS

This longitudinal population-based cohort study was

based on nationwide register microdata, linked by the

unique personal identity number assigned to all residents
in Sweden.” Anonymised data from the following six
registers, kept by three authorities, were used:

» From Statistics Sweden: The Longitudinal Integration
Database for Health Insurance and Labour Market
Studies™ for information on sociodemographics and
year of migration.

» From the National Board of Health and Welfare: (1)
The Medical Birth Register to obtain information on
date of deliveries and parity. It covers 97% to 99%
of all births in Sweden since 1973; (2) The National
In-Patient Register (established in 1964 and nation-
wide since 1987) for information on childbirths not
included in the Medical Birth Register (date and
diagnoses) and information on hospitalisations due
to other causes (date and main and secondary diag-
noses). If a delivery appeared in both registers, the
information from the Medical Birth Register was used;
(3) The National Out-Patient Register (established
in 2001) for information on specialised outpatient
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Figure 2 Mean annual number of days on sickness absence and/or disability pension (with 95% CI).

healthcare (date and main diagnoses); (4) The Causes
of Death Register for date of death.

» From the Swedish Social Insurance Agency, for infor-
mation from the Micro-data for Analyses of Social
Insurance Register, on SA spells >14 days and on DP
(dates and extent) for the period 2002 to 2008.

Study population

All women aged 18 to 39 years who had not given birth
prior to 1 January 2005 and who lived in Sweden during
the period 2002 to 2004 were included. The limits were
based on the frequency distribution of age among prim-
iparous women in Sweden; very few women had their first
child before the age of 18 or after the age of 39 years.

The lower age limit of 18 also means that all had at least
a chance to have had SA before inclusion (not possible
before the age of 16). Women in the extremes were anal-
ysed similarly to women of other ages. Study participants
were categorised according to whether they gave birth
in 2005 and during the follow-up for 3years (Y to Y ,),
from date of delivery (T,). As the outcomes (SA and DP)
might be influenced by a new pregnancy, all women were
followed for an additional 43 weeks after end of Y .

The women were categorised into three groups,
according to future childbirth:

Table 3 HRs and 95% Cls for the association between childbirth, morbidity 1year after T, and new DP in the second and

third year after T *
HRs and 95% Cls for DPinY ,to Y ,
Morbidityt N/Outcome Crude Model 1% Model 2§
All women (n=470656)
B0, no morbidity in Y 9 417 592/5374 * * *
BO, morbidity in Y 1] 14 651/1391 7.72 (7.28 to 8.19) 6.88 (6.48 to 7.30) 4.11 (3.87 to 4.37)
B1, no morbidity in Y 1 13 425/90 0.52 (0.42 to 0.64) 0.41 (0.33 to 0.50) 0.20 (0.16 to .24)
B1, morbidity in Y] 523/25 3.77 (2.55 to 5.59) 2.82 (1.90 to 4.17) 1.17 (0.79 to 1.73)
B1+, no morbidity in Y+ 23 947/39 0.13 (0.09 to 0.17) 0.11 (0.08 to 0.16) 0.06 (0.04 to 0.08)
B1+, morbidity in Y _ 1| 518/8 1.20 (0.60 to 2.40) 1.01 (0.50 to 2.01) 0.43 (0.21 to 0.85)
Women who had at least one
childbirth (n=38413)
B1, no morbidity in Y 1] 13 425/90 * * *
B1, morbidity in Y .1 523/25 7.32 (4.70 to 11.40) 6.27 (4.02 to 9.79) 5.68 (3.63 to 8.87)
B1+, no morbidity in Y 1| 23 947/39 0.24 (0.17 to 0.35) 0.28 (0.19 to 0.41) 0.28 (0.19 to 0.42)
B1+, morbidity in Y1 518/8 2.32 (1.12 t0 4.77) 2.30 (1.12 to 4.75) 2.07 (1.00 to 4.27)

T,=delivery date or among those in BO: 2 July 2005; Y ,=2years after delivery/index date; Y ,=3years after delivery/index date; BO=no
childbirth in 2005 nor in the following 3years+43 weeks; Y ,=1year after delivery/index date; B1=first child in 2005 and no more deliveries in
the following 3years+43 weeks; B1+=first child in 2005 and at least one more delivery in the following 3years+43 weeks.

*Women on DP at baseline were excluded.

TMorbidity: measured by hospitalisation and specialised outpatient visit.

FModel 1: adjusted for age, education, country of birth and type of living area.
§Model 2: adjusted for age, education, country of birth, type of living area, and previous hospitalisation and specialised outpatient visit.

f|Diagnoses 0O00-099 and Z30-Z39 were excluded.
DP, disability pension.
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Table 4 HRs and 95% Cls for the association between morbidity before and after the first birth and new SA in the second and third year after T, in women who had at

least one childbirth (n

38413)"

HRs and 95% Cls

Long-term SA (>90 days)inY ,to Y,

SAinY_toY_ (regardless of the number of days)

Model 1%

Crude

Model 1% N/Outcome

Crude

N/Outcome

Morbidityt

19 531/742

19 531/3825
17 841/4463

No morbidity during Y ;toY ,orY .§

1.57 (1.42 t0 1.72)
3.84 (2.89 to 5.09)
4.09 (3.31 to 5.06)

1.59 (1.44 to 1.74)
3.91 (2.94 t0 5.19)
4.19 (3.39 to 5.18)

1.34 (1.28 to 1.40) 17 841/1060

1.96 (1.64 to 2.35)
2.57 (2.27 to 2.91)

1.33 (1.28 to 1.39)
1.95 (1.63 to 2.34)
2.50 (2.21 to 2.83)

Morbidity during Y_,to Y_, but not during Y ,§

373/51

373/123
668/263

No morbidity during Y ;to Y , but during Y .§

Morbidity both during Y ,to Y_ and Y ,§

668/97

1year after delivery.

1year before delivery; Y

3 years before delivery; Y |

2 years after delivery; Y _=3years after delivery; Y

delivery date or equivalent; Y,

T=

*Women on DP at baseline were excluded.

tMorbidity: measured by hospitalisation and specialised outpatient visit.

FModel 1: adjusted for age, education, country of birth and type of living area.

§Diagnoses O00-099 and Z30-Z39 were excluded.
DP, disability pension; SA, sickness absence.

» B0: Women having no childbirth registered during
follow-up (Y, to Y,,) nor during the subsequent 43
weeks.

» Bl: Women having their first childbirth in 2005 and
no more births during follow-up (Y, to Y;) or the
subsequent 43 weeks.

» Bl+: Women having their first childbirth in 2005 and
at least one more birth during follow-up (Y, toY ;) or
the subsequent 43 weeks.

Childbirth in the Patient Register was defined by main
or secondary diagnoses according to the International
Classification of Disease (ICD-]O):37 0O80-84 delivery,
075.7 vaginal delivery following previous caesarean
section, O75.8 other specified complications of labour
and delivery, and O75.9 complication of labour and
delivery, unspecified.

For the women in B1 and Bl+, the date of birth was
used for T, for the women in B0, T, was set to 2 July 2005
(ie, the middle of the year). The final cohort included
492504 women.

Morbidity

We measured morbidity in different ways. One was to
calculate the mean number of hospitalisation days and
of specialised outpatient visits (ie, morbidity requiring at
least secondary healthcare) per year during the 3years
prior to and the 3years after the date of T . Another was
the occurrence of any hospitalisation and/or specialised
outpatient healthcare in the years before T, (Y, toY ),
in the year after T (Y,,), and in the 3years after T, (Y,
to Y,,), respectively. All those measures were calculated
for all such secondary healthcare, excluding visits due
to screening for diseases, etc. (ICD-10 codes Z00-2 and
710-13). The same measures were derived when having
excluded such healthcare for diagnoses related to preg-
nancy, childbirth and the postpartum period (ICD-10:
000-099 pregnancy, childbirth and the puerperium,
and Z30-Z39 health services in circumstances related to
reproduction). For the exclusions, we used information
on main diagnoses, that is, the diagnosis for which the
patient was hospitalised or had specialised outpatient
healthcare.

The Swedish sickness absence insurance system

All residents in Sweden aged 16 or older with income
from work or unemployment benefits (of at least =900
USD/year) can claim SA benefits in case of reduced
work capacity due to disease or injury; students are also
included to some extent. For employees, benefits are paid
by the employer during the first 14 days, and thereafter
by the Social Insurance Agency.”® A medical certificate is
required from the eighth day of the SA spell. All residents
aged 19 to 65 years, irrespective of whether they had
income earlier, can be granted DP if their work capacity
is long-term or permanently reduced due to disease or
injury. The SA benefits cover 80% and the DP benefit
65% of the lost income, up to a certain level. Both SA and
DP may be granted for full-time or part-time (25%, 50%
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Table 5 HRs and 95% Cls for the association between morbidity before and after the first birth and new DP in the second
and third year after T, in women who had at least one childbirth (n=38 413)*

HRs and 95% Cls for DPinY ,to Y ,

Morbiditytt N/Outcome  Crude Model 11

No morbidity duringY ;toY jorY § 19 531/41 * *

Morbidity during Y ; to Y_, but not during Y ,§ 17 841/88 2.35(1.62 to0 3.41) 2.13(1.47 10 3.10)
No morbidity during Y ;to Y , but during Y ,§ 373/9 11.70 (5.69 to 24.06) 9.90 (4.80 to 20.42)
Morbidity both during Y ;to Y_ and Y .§ 668/24 17.45 (10.54 to 28.87) 13.20 (7.92 to 21.98)

TO=delivery date or equivalent; Y ,=2years after delivery/index date; Y ,=3years after delivery/index date; Y ,=3 years before delivery/index
date; Y_,=1year before delivery/index date; Y_=1year after delivery/index date.

*Women on DP at baseline were excluded.

T¥Morbidity: measured by hospitalisation and specialised outpatient visit.

FModel 1: adjusted for age, education, country of birth and type of living area.

§Diagnoses O00-099 and Z30-Z39 excluded.
DP, disability pension.

or 75%) of ordinary work hours. This means that people
can be on part-time SA and DP at the same time. There-
fore, we calculated net days, for example, 2 days of 50% of
SA or DP represent 1 net day.

All pregnant women can choose to request parental
benefit 60 days before the estimated delivery date.
Parental benefit is granted for 480 days for one child (in
case of singleton births), with 180 additional days per
child in case of multiple pregnancies. For 390 of these
days, the benefit is based on the income, while for the
remaining 90 days, the benefit is set to 180 SEK per day.
The parental leave days may be used anytime until the
child’s eighth birthday, by either of the child’s parents,
except for 60 days that were reserved for the mother and
60 days that were reserved for the father during the years
under study. If a parent on parental leave is too ill to care
for the child, he/she may apply for SA, and thus be on SA
instead of parental leave while someone else takes care of
the child.

Outcomes

We used the following measures of SA and DP as outcomes:

» The mean numbers of SA and DP net days/year were
calculated for each of the 6yearsY , to Y ..

» General SA, defined as the first SA spell regardless of
durationinY, toY,,.

» Long-term SA, defined as the first SA spell of >90net
daysinY toY,,.

» DP, defined as the first new DP spellinY , to Y ..

Nulliparous women with miscarriages, abortions,

hysterectomies, stillbirths and unsuccessful fertilisation

treatments were retained in the analyses and could be in

any of the three groups. Women in long-term care facili-

ties were followed with the registers similarly to women in

the general population. Women who died or emigrated

during the follow-up were censored when these events

occurred.

Included factors
We included age (18 to 24, 25 to 29, 30 to 34, and 35 to 39
years); educational level (elementary (<9 years+missing),

high school (10 to 12 years) and university/college (>12
years)) in December 2004; country of birth (Sweden,
other Northern European country, other European
country and rest of the world); and type of living area
(large city, medium-sized city and small city/rural);
and previous hospitalisation and specialised outpatient
healthcare during Y | to Y , as covariates.

Statistical analyses
We compared characteristics of the three childbirth
groups by means of  tests in case of categorical variables
and Wilcoxon tests in case of continuous/count variables.
We performed Cox proportional hazards regression
models to investigate associations between the combina-
tions of childbirth, morbidity, and the risks of future SA
and DP. HRs and 95% CIs for SA and DP were calculated.
We tested the assumption of proportional hazards with
log negative log curves; there was no indication for non-
proportionality of hazards. In these analyses we excluded
the 21848 women on DP before T, as they were not at
risk of future SA or DP. Follow-up started at the beginning
of Y+2 and ended on the event, emigration, death or the
end of Y ,, or at 31 December 2018, whichever came first.
When performing analyses with SA as the outcome, we
censored also for DP during the follow-up since persons
with DP are not at risk for SA. We performed crude
models and models adjusted for age, educational level,
country of birth, type of living area, hospitalisation and
specialised outpatient healthcare before T . Analyses were
also performed among parous women only (Bl and B1+;
n=38413) in order to examine the potential differences
between women in the Bl and Bl+ groups, respectively.
We performed analysis regarding collinearity diagnostics
between morbidity during Y, to Y, and Y, but found no
strong indication for collinearity for these measures.

All analyses were conducted by SAS statistical software,
V.9.4.

Patient and public involvement
The study participants or the general public were not
involved in decisions about the research question, the
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design of the study, the outcomes, the conduct of the
study, the drafting of the paper nor in the dissemination
of the study results.

RESULTS

Among the 492504 women, 38972 (7.9%) had at least
one childbirth during the study period, that is, were
in the Bl or Bl+ groups (table 1). The majority of the
women in Bl or Bl1+ were younger than 30 years and had
a somewhat higher educational level than those in the
BO group. Further characteristics of the three childbirth
groups are presented in table 1. A higher proportion of
the women in Bl or Bl+ had at least one SA spell before
and/or after T, than the BO women. On the contrary,
compared with women in Bl or Bl+, a higher proportion
of the BO women had DP.

The mean annual number of hospitalisation days and
visits to specialised outpatient healthcare are presented in
figure 1. Figure 1C shows that when healthcare with diag-
noses for pregnancy and childbirth are excluded, women
in the Bl and B1+ groups had lower number of hospital-
isation days than women in B0, particularly the women
in Bl+; outside the period of pregnancy, women in Bl+
hada lower number of specialised outpatient visits than
women in BO (figure 1D).

Women in Bl or B1+ had more SA days during the year
before T, especially in the Bl group (figure 2). After T,
the number of SA days for these women dropped rapidly
to a lower level than for women in B0, thatis, in that year
most women were on parental leave benefits. However, in
all studied years, women in B0 had a higher mean number
of DP days/year than women in B1 or Bl1+. Women in B1+
had the lowest mean number of DP days/year compared
with both BO and B1+.

Table 2 presents crude and multivariate HR and 95% CI
for the association between morbidity in Y, after T and
future SA among all not on DP at T, for each of the three
childbirth groups. Those on DP at T were excluded as
they were not at risk of new DP or SA. First, all three
groups (B0, B1 and Bl+) were compared, then the two
childbirth groups (Bl and Bl+) were compared. In the
fully adjusted models, the HR of future SA was compared
between the groups, using women in the BO group with
no such morbidity as reference group. In the BO group
with such morbidity, the SA risk was approximately three-
fold higherinY ,toY ,. Actually, the women in B, without
morbidity in Y, had a lower risk of future SA compared
with BO women without such morbidity. Those in Bl+,
without morbidity at Y, , had a lower risk of long-term SA
(>90 days) in Y, to Y ,, however, a higher risk for any SA.

When restricting the analyses to those who had given
birth, that is, to the women in Bl and Bl+ (n=38413),
those in B1 +with morbidity in Y  had a particularly high
risk of any SA compared with all other groups. When again
excluding those on DP at T the HR for future DP was
highest in the BO group with morbidity in Y | using the
women in BO with no morbidity in Y, as reference group

(table 3). Regardless of morbidity, parous women, partic-
ularly those in Bl+, had a lower risk of DP than women
in BO. When restricting the analyses to only women in Bl
and Bl+, morbidity was associated with having DP inY,,
to'Y,,, especially in the B1 group. That is, those with more
than one birth had lower risk of DP.

When investigating the associations between the
amount of morbidity (classified as no morbidity, morbidity
before T, morbidity after T, and morbidity both before
and after T ) and the risk of SAand DPinY , toY , among
women who gave birth, we found a gradient across these
categories; there was a particularly high risk of future SA
and DP among women with morbidity both before and
after T (tables 4 and 5).

DISCUSSION

In this longitudinal, population-based cohort study
of 492504 women in Sweden, we investigated the asso-
ciations of morbidity (ie, hospitalisation, specialised
outpatient healthcare that is not related to pregnancy,
childbirth or postpartum) with future SA and DP in our
three groups of initially nulliparous women, that is, BO,
Bl and Bl+. During Y | parous women had higher mean
number of SA days than women in B0O. This decreased
gradually during the years after T . On the other hand,
over all the six studied years the women in the BO group
had a higher number of DP days than women in Bl and
Bl+. When excluding those on DP at T, we found that
morbidity was strongly associated with a higher risk of
future SA and DP, regardless of childbirth status. Analyses
focussing solely on women who gave birth showed that
morbidity both before and after the first childbirth was
associated with a particularly high risk of future SA and
DP.

Research has repeatedly shown that women have a
higher probability of having SA or DP than men * *
and pregnancy/childbirth is considered to be one of the
reasons behind this difference.”®***! Our results that SA
days increased in'Y_, that is, during pregnancy, as well as
that the number became much lower in Y, (when most
are on parental leave) are in line with some previous
studies.” '*1°# ¥ % The somewhat higher levels of SA in
Y,, could be explained by the double-burden hypoth-
esis which suggests that the combination of paid work
and parenthood may lead to worse health.**" However,
several other studies have suggested that multiple roles
are likely to be beneficial to women’s health.***’ A Norwe-
gian study also reported a higher level of SA in the years
after pregnancy, which disappeared after accounting for
SA during subsequent pregnancies.47 Moreover, women
who remained nulliparous had higher levels of DP than
those who gave birth. Our findings also showed higher
mean number of hospitalisation days among nulliparous
women, indicating that there might be a health selection
into pregnancy.

Women with morbidity that was not related to preg-
nancy, childbirth and the postpartum period after
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delivery, had an overall higher risk for future SA, regard-
less of childbirth status than the other women. This asso-
ciation persisted even after adjustment for age, education
and previous morbidity. Women in Bl had a lower risk
of any SA and of long-term SA than those in BO (>90
days), whereas women who had more than one birth
had a higher risk of any SA but a lower risk of long-term
SAinY, to Y. It is likely that the new pregnancy(ies)
during the follow-up time resulted in SA for women in
the B1+ group. Our finding regarding an inverse associa-
tion between the number of births and DP might indicate
better health among the women in the Bl+ group than
in the other two groups. These findings are also in line
with two Swedish prospective cohort studies of female
twins."' * Comparison of women who gave birth to one
child only with those who gave birth to several children,
showed similar graded associations between morbidity
and future SA/DP as when we compared parous women
with nulliparous women.

It has often been questioned by mass media, employers
and policymakers whether the higher SA among
women—and in particular among women with small
children—is due to really being ill or whether they use
SA as a means to ease their ‘double burden’ arising from
work and domestic duties.?® Nevertheless, we found that
morbidity both before and after delivery was the strongest
risk factor for SA and DP among women who gave birth.
We observed a graded association between morbidity and
SA/DP; women with morbidity before or after their first
childbirth had a higher risk of SA and DP than those
without morbidity, whereas those with morbidity both
before and after the first childbirth had even higher risks.
This suggests the presence of a dose-response association
between morbidity and higher future SA/DP risk. Also,
this is in line with our previous studies of Swedish twin
sisters.! * To the best of our knowledge, this is the first
study to document associations between morbidity and
SA/DP among women of childbearing age in the general
population, using data on both hospitalisation and
specialised outpatient healthcare as well as on number of
childbirths.

Strengths and limitations

Strengths of this study include the population-based longi-
tudinal cohort design, that all women fulfilling the inclu-
sion criteria could be included (not only a sample) and
the large cohort allowing for subgroup analyses. Other
strengths are the possibility to use extensive microdata
linked from several high-quality nationwide administra-
tive registers,” ™ instead of self-reports that are limited
by, for example, recall bias and drop-outs. It was also an
advantage that all study participants could be followed
from date of birth or equivalent, rather than by calendar
years. The universal coverage of the Swedish public SA/
DP insurance system further reduces selection bias and
misclassification of the outcome. Another strength is
that we could use also the National Patient Register to
identify the childbirths not registered in the Medical

Birth Register. Additionally, the high employment rates
among women on the Swedish labour market limits™ bias
due to health selection into paid work, that is, if a very
large proportion of the population is in paid work, more
persons with different type of morbidity are in paid work.

There are, however, some limitations that should be
mentioned. First, some immigrant women might only have
given birth before coming to Sweden; they would conse-
quently be inappropriately categorised as nulliparous.
The Medical Birth Register has information on whether
the woman had previous births, also outside of Sweden,
however, not the Patient Register. To reduce such misclas-
sification, we only included women who lived in Sweden
for at least 3years prior to inclusion in the study. If there
were any such misclassification, it probably led to under-
estimation of SA and DP in the BO group and does thus
not affect our conclusions. It is important to be aware of
that we studied women who gave birth, irrespective of if
they lived with the child or lived with other children. For
instance, the child might have died or the women given
it up for adoption—also, nulliparous women might live
with children they did not give birth to. Another aspect
is that SA spells <14 days were not included, something
that can be seen both as a limitation and a strength. The
SA spells <14 days only account for a limited number of
all SA days and most of them are not verified by a physi-
cian certificate.” Furthermore, since the Patient Register
includes only information on inpatient and specialised
outpatient healthcare, we could not include in our defi-
nition of morbidity information from primary healthcare.

CONCLUSION

It has been questioned whether sickness absent women
with children are actually ill or rather ease their ‘double
burden’ through claiming SA.* In this study, we found a
strong association between morbidity and both SA and DP
among women of childbearing ages after controlling for
morbidity before baseline and for several demographic
factors. It has also been suggested that women with more
children have more SA. We found the opposite; women
with one birth had a lower future SA and DP risk than
those who did not give birth, while those who gave birth
more than once had the lowest risk of DP. Our findings
may inform the debate in welfare states concerning the
presence of morbidity in women on SA, in particular
among women with young children.
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