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Objective: To gain insight into perinatal outcomes in women with chronic medical conditions, in order to
contribute to the optimization of personalized perinatal care. We hypothesize that women with a chronic
medical condition have poorer perinatal outcomes than women without a known chronic medical condi-
tion.
Design: Population-based study using data of the Netherlands Perinatal Registry between 2010-2019.
Setting: Nationwide study in the Netherlands.
Participants: Pregnancies of women who were diagnosed with chronic medical conditions by a medical
specialist before pregnancy (n=36,835), divided into seven sub-groups and a reference group of pregnan-
cies of women without known chronic medical conditions (n=1,084,623).
Measurements and findings: The primary outcome measure was mode of birth. Secondary outcomes mea-
sures were onset of labour, preterm birth, asphyxia, Neonatal Intensive Care Unit (NICU) admission, and
perinatal mortality. Spontaneous birth ranged from 45.0% (orthopaedic conditions) to 71.3% (neurolog-
ical conditions) to 82.6% in the reference group. Assisted vaginal birth, planned caesarean birth, and
emergency caesarean birth occurred significantly more in all groups compared to the reference group
(p<0.001). Preterm birth was significantly more likely in the studied groups as well as perinatal asphyxia
and NICU admission (all p<0.001). Adjusting for mode of birth, parity, age and ethnicity did not change
the outcomes for the group of women with chronic medical conditions. Perinatal mortality was seen in
all groups but in none of the separate groups significantly more than in the reference group. Descriptive
statistics, univariate and multivariable logistic regression analyses were applied.
Key conclusions: Women with chronic medical conditions are more likely to experience preterm birth,
caesarean births and NICU admission of the new-born.
Implications for practice: Knowledge about perinatal outcomes of women with chronic medical conditions
is a first step for obstetrics care providers in order to optimize personalized care.
© 2022 The Author(s). Published by Elsevier Ltd.
This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/)
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Introduction known CMC We hypothesize that women with CMC are at higher

risks of adverse perinatal outcomes than women without a known

In the Netherlands, the percentage of women with chronic
medical conditions (CMC) before pregnancy is increasing. Accord-
ing to Statistics Netherlands in 2019, 29.8% of all women be-
tween 20-40 years old had at least one chronic medical condition
(Statline, 2019). Endocrine conditions, respiratory and cardiovascu-
lar diseases are the most prevalent among women with CMC (4.5%,
9.2% and 22.3% respectively) (Statline, 2019). Hence, midwifery and
medical professionals will more often provide care to women with
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CMC indicating a probably necessity to optimize or customize per-
sonalized perinatal care.

Research of perinatal outcomes mostly focuses on specific
conditions, such as endocrine (diabetes) or cardiovascular (hy-
pertension) diseases or on physical disabilities (Angras et al.,
2021; Deierlein et al, 2021; Relph et al, 2021;). Diabetes or
thyroid conditions are risks factors for perinatal complications
such as perinatal mortality, perinatal asphyxia or impaired foetal
growth and congenital malformations (Ornoy et al, 2021). In
their study, which focused on women with various disabilities
Clements et al. (2016) concluded that these women were more
likely than women without disabilities to have poorer perina-
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tal outcomes such as preterm birth (aOR 1.2 (95%CI 1.1-1.4)
(Clements et al., 2016).

In the Netherlands, extensive research has been undertaken on
pregnancies complicated by chronic endocrine conditions (Gluco-
MOMS study; Voormolen et al., 2018) or cardiovascular diseases
(Amsterdam Born Children Development (ABCD) study; Beer et al.,
2010). Among others these studies showed that different methods
of monitoring of glucose levels during pregnancy did not improve
perinatal outcomes of mothers with pre-gestational diabetes. The
ABCD-study researched maternal pre-existent hypertension and in-
fant growth. Children of mothers with pre-existent hypertension
showed almost twice as much (OR 1.89; 95% CI 1.21-2.97)often
catch-up grow in the first 14 months after birth than of children
of women without pre-existent hypertension (Beer et al., 2010).

Recently, a systematic review by Heideveld-
Gerritsen et al. (2021) concluded that women with physical
disabilities experience more barriers when accessing perinatal
care. They also concluded that there was a lack of knowledge
among healthcare professionals regarding perinatal outcomes
of women with physical disabilities This resulted in a lack of
awareness of the special needs of women with disabilities, which
if addressed could improve clinical practice.

Although some of the consequences of specific chronic condi-
tions on general health are known, a comprehensive oversight of
what is known relating to perinatal outcomes of pregnancies of
women with CMC is lacking. Therefore, the aim of this study was
to describe perinatal outcomes of women with CMC, diagnosed be-
fore pregnancy, and to compare these outcomes with a reference
group of women without known CMC.

Methods
Study design

A nationwide population-based study was performed using data
from the Netherlands Perinatal Registry (Perined) from 01 January
2010 to 31 December 2019.

Setting

The Netherlands Perinatal Registry links data from primary care
midwives with data from obstetricians, clinical midwives, and pae-
diatricians in secondary and tertiary care hospitals by a validated
linking procedure, which are collated in the form of an annual
report (Perined, 2021). Collectively, this results in a nationwide
database containing data on 96% of all pregnancies and births in
the Netherlands, which is made available for research. Firstly we
identified women with a chronic medical condition (yes/no) frame-
work, then filtered the results relating to the type of chronic med-
ical condition. This resulted in seven groups of CMC. We used
diagnosis codes contained within the perinatal registry to iden-
tify pregnancies of women with CMC (Supplementary file S1). As
women could appear more than once in the database, for exam-
ple, if they have had more than one pregnancy in the study period
this meant that the numbers mentioned in the study population
do not always correspond one -to-one with the number of women
actually with a CMC.

Study population

Pregnancies of women who were diagnosed with CMC by a
medical specialist before pregnancy were firstly grouped as a total
and secondly divided into seven sub-groups having a neurological,
respiratory, cardiovascular, endocrine, internal, mental health con-
dition, or an orthopaedic condition. The reference group consisted
of pregnancies of women without known CMC.
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Data collection
Data collection was done at the level of the mother.
Outcome measures

The primary outcome measure of this study was mode of birth
(spontaneous, assisted vaginal birth, planned, or emergency cae-
sarean birth). Secondary outcome measures were preterm birth,
divided into early preterm birth (24+0 weeks - 3146 weeks ges-
tation) and late preterm birth (32+0 weeks - 36+6 weeks gesta-
tion), and onset of labour (spontaneous, induction). Neonatal out-
comes were birthweight (grammes), perinatal asphyxia defined as
Apgar score <7 at five minutes after birth, neonatal intensive care
unit (NICU) admission for at least 24 hours, and perinatal mortal-
ity. We also collected the baseline characteristics of age, parity and
ethnicity to test comparability to the reference group.

Statistical analysis

We used two different processes of statistical analysis to ascer-
tain statistically significant differences between cohorts. Firstly, we
compared perinatal outcomes of all women with CMC (total group
CMC) to the reference group. Secondly, perinatal outcomes of the
seven sub-groups of women with CMC were compared with the
reference group by univariate and multivariate logistic regression
analyses.

Baseline characteristics and perinatal outcomes were compared
with the reference group by using the Chi-squared test and stu-
dent T-tests. Mode of birth was adjusted for age, parity and onset
of labour. Preterm birth, onset of labour and planned Caesarean
births were adjusted for age, parity and ethnicity. Neonatal out-
comes were adjusted for parity, age, ethnicity and mode of birth.
The statistical analyses were performed using SPSS statistical soft-
ware, version 27.0 (IBM SPSS Statistics Faculty Pack 27 for Win-
dows). Unless stated otherwise, all results are given in absolute
numbers and percentages, Odds Ratios, and adjusted Odds Ratios
(aORs).

Results

During the study period (Jan 15t 2010- Dec 31™ 2019), 36,835
pregnancies of women with a chronic medical condition were
identified and presented as total group of women with CMC. This
group of women were divided into seven sub-groups: neurological
condition (N=3,191), respiratory condition (N=1,491), cardiovascu-
lar condition (N=10,733), endocrine condition (N=13,106), internal
condition (N=3,666), mental health condition (N=4,335), and or-
thopaedic condition (N=313). Also, a reference group of 1,084,623
women without a known chronic medical condition of the same
period was composed. Over the years the percentage of women
with a known chronic medical condition varied between 2.7% in
2010 to 4.0% in 2013, 2015 and 2016 and decreased to 3.3% in 2019.
In the whole study period the average percentage of women with
CMC among all pregnant registered in the perinatal registry, was
3.6% corresponding with absolute numbers of a minimum of 2,753
women in 2019 and a maximum number of 4,349 in 2012 (Please
note: this data is not included in table 1).

Women with CMC were significantly older than the reference
group (p<0.001) for all CMC groups except for the orthopedic
group which had a p-value of 0.003. There were no significant dif-
ference in parity (p=0.130) or ethnicity (p=0.073) and the refer-
ence group. Except for the endocrine sub-group (p=0.688), mul-
tiparity was significant lower among women with a neurological,
respiratory, internal, mental health disease and orthopedic con-
dition (p-value varied between <0.001 - 0.009). Ethnicity var-
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Table 1
Demographics study population and reference group over the years 2010-2019.
Age (mean, SD)  p-value  Parity (N; % multiparous)  p-value  Etnicity (N; % Western)  p-value

Total group (n=36,741) 31.9 (4.9) <0.001 21,092 (57.4) 0.130 33,559 (91.3) 0.073
Neurological group (n=3,185) 31.2 (4.7) <0.001 1,672 (52.5) <0.001 3,029 (95.1) <0.001
Respiratory group (n=1,489) 31.2 (5.3) <0.001 827 (55.5) 0.009 1,339 (89.9) 0.121
Cardiovascular group (n=10,703)  32.4 (4.9) <0.001 6,625 (61.9) <0.001 9,832 (91.9) 0.004
Endocrine group (n=13,065) 32.0 (4.9) <0.001 7,486 (57.3) 0.688 11,642 (89.1) <0.001
Internal group (n=3,659) 31.2 (4.5) <0.001 1,963 (53.6) <0.001 3,487 (95.3) <0.001
Mental health group (n=4,237) 31.6 (5.6) <0.001 2,366 (54.7) 0.001 3,938 (91.0) 0.809
Orthopedic group (n=313) 31.5 (4.9) 0.003 153 (48.9) 0.003 292 (93.3) 0.169

Reference group (n= 1,084,623) 30.6 (4.8)

620,473 (57.2)

987,717 (91.1)

ied in the sub-groups: There were more women with a west-
ern ethnicity in the neurological sub-group (p<0.001), cardiovas-
cular group (p=0.004) and the internal sub-group (p<0.001). Sig-
nificantly less western women were present in the endocrine sub-
group (p<0.001). Details are presented in table 1.

Table 2 shows results related to the primary outcome mea-
sure ‘mode of birth. Spontaneous birth occurred in two thirds of
all women with CMC but less often than in the reference group
(66.0% versus 82.6%). For women with CMC (total and sub-groups)
significantly more women had assisted vaginal births (p<0.001),
planned caesarean birth (p<0.001), and emergency caesarean birth
(p<0.001) than in the reference group. After adjusting for age, par-
ity, ethnicity, and onset of labour the significant differences dis-
appeared for planned Caesarean births for women with a respi-
ratory condition, mental health condition, and orthopaedic condi-
tions. Rates of induction of labour were more than double among
women with CMC than in women without CMC (25.8% versus
10.1%; p<0.001) (supplementary file S2, onset of labour).

Preterm birth occurred more frequently in all CMC groups than
in the reference group (5.9% to 11.3% versus 4.9%) (Table 3). After
adjusting for age, ethnicity and parity, preterm birth occurred sig-
nificantly more often in women with a cardiovascular (aOR 1.656),
endocrine (aOR 2.346), internal (aOR 1.576), and mental health
condition (aOR 1.484). In the total group of women with CMC,
early preterm birth occurred significantly more often than in the
reference group (p<0.001). A significant difference remained after
adjusting for age, parity, and ethnicity for women with a cardio-
vascular, endocrine, and internal condition. Late preterm birth was
more likely to occur in the total group of women with CMC when
compared to the reference group (p<0.001). More specifically,
late preterm birth occurred significantly more often in women
with a cardiovascular, endocrine, internal, mental health, and or-
thopaedic conditions after adjustment for age, parity, and ethnicity
(p<0.001).

Neonatal outcomes (birthweight, perinatal asphyxia, NICU ad-
mission, perinatal mortality) are shown in Table 4. Neonates of
women with CMC had significantly lower birthweights (range
3,275-3,427 grammes) than in the reference group (range 2,882-
4,016grammes)(p=0.031). Perinatal asphyxia was also significantly
more present in all sub-groups of women with CMC (aOR 1.124 -
3.039). Adjusted Odds ratios on NICU admission showed that this
was significantly higher in all CMC groups than in the reference
group (aOR 1.463 - 3.828). When compared with the reference
group, perinatal mortality occurred significantly more often in the
total group of women with CMC (p=0.018). However, within the
sub-groups, perinatal mortality was not significantly higher than
in the reference group.

Discussion

This study showed that women with CMC have elevated risks
for adverse perinatal outcomes when compared to a reference

group. The majority of women gave birth spontaneously except for
women with orthopaedic conditions who had significantly more
caesarean births. Women with endocrine conditions were most at
risk for preterm birth. Early preterm birth was significantly more
present in women with cardiovascular, endocrine, or internal con-
ditions. Lower birthweight, perinatal asphyxia and NICU admission
occurred significantly more often in all groups with CMC. Perina-
tal mortality occurred in all groups of women with CMC but not
significantly more than in the reference group.

Comparison to literature

A study of Mitra et al. (2015) found that approximately 7% of
the women who gave birth to a child had a disability. This number
exceeds the number of women with CMC we found. We identified
an average percentage of women with CMC in the Netherlands of
3.6% over the years 2010-2019.

We cannot be certain on the difference in percentages (7%
in the study of Mitra and 3.6% in the database of Statline,
the Netherlands which is another database than the Perined
database) however, there are a number of possible explana-
tions, including women with CMC are less likely to experience
a pregnancy (Horner-Johnson, 2017) or a poor registration of
CMC in the Netherlands Perinatal Registry. The latter can be
due to an extensive menu options of the registry including non-
obligatory items or prioritizing reasons for secondary or tertiary
care (Perined, 2020).Tarasoff et al. (2020) published a system-
atic review and meta-analysis about maternal disability and risk
for pregnancy and postpartum complications. Results showed that
women with disabilities (physical, sensory, intellectual and devel-
opmental) had increased risks for caesarean births (OR 1.29 (95%CI
1.02-1.63) however, there was a lack of homogenesis in the studies
compared and some studies were of low evidence or there was
no control for confounding variables (Tarasoff et al., 2020). Our
study also showed increased risks for caesarean births in general
(aOR 1.091 (95%Cl 1.047-1.137) and more specifically, emergency
caesarean births for all CMC (aOR 2.717 (95%Cl 2.624-2816) . We
also found significantly more instrumental vaginal births in women
with CMC (aOR1.677 (95% CI 1.611-1.746).

Induction of labour was higher in all CMC groups than in
the reference group (aOR 3.650 (95%CI 3.544-3.759), supplemen-
tary file S2). Our perinatal registry lacks information about indi-
cations for induction of labour, so we were not able to analyse
the real indications for induction of labour. However, we assume
that most inductions are guideline-or evidence-based, especially
for women with endocrine, cardiovascular, or respiratory condi-
tions (Voormolen et al., 2018; Sonnaville et al., 2020; Xu et al.,
2022). Induction of labour is often considered when the risks of
staying pregnant no longer outweigh the risks of an early delivery.
A review of Papalia, D’Souza and Hobson (2022) studied recent ev-
idence for the most common indications for induction of labour
such as gestational diabetes, hypertensive disorders, liver diseases



Table 2
Mode of birth.
Spontaneous
birth Instrumental, vaginal birth Planned Cesarean birth Emergency Cesarean birth Unknown
N(%) N(%) p-value OR (95%CI) aOR (95%CI)  N(%) p-value OR (95%CI) aOoR (95%CI)  N(%) p-value OR (95%CI) aoR (95%CI) N (%)
Total group chronic 24,001 (66.0) 3,091 (8.5) <0.001 1.927 1.677 4,277 (11.8) <0.001 2.687 1.091 4,159 (11.4)  <0.001 2.557 2.717 820 (2.3)
conditions (1.855-2.000) (1.611-1.746) (2.610-2.765) (1.047-1.137) (2.484-2.633) (2.624-2.816)
(n=36,348)
Neurological 2,251 (71.3) 300 (9.5) <0.001 1.946 1.628 269 (8.5) <0.001 1.806 0.918 278 (8.8) <0.001 1.826 1.824 56 (1.8)
disease (n=3,153) (1.730-2.188) (1.438-1.843) (1.612-2.023) (0.960-0.976) (1.634-2.041) (1.605-2.072)
Respiratory disease 1,029 (70.0) 132 (9.0) <0.001 1.879 1.686 109 (7.4) <0.001 1.625 0.811 167 (11.4) <0.001 2318 2.524 34 (2.3)
(n=1,471) (1.577-2.242) (1.399-2.033) (1.359-1.942) (0.657-1.002) (2.014-2.669) (2.133-2.985)
Cardiovascular 7,285 (68.8) 811 (7.7) <0.001 1.610 1.404 1,143 (10.8) <0.001 2.318 1.105 1,113 (10.5)  <0.001 2.215 2.338 232 (2.2)
disease (n=10,584) (1.501-1.730) (1.301-1.516) (2.195-2.448) (1.029-1.185) (2.096-2.340) (2.189-2.496)
Endocrine disease 7,933 (61.3) 1,235 (9.5) <0.001 2.145 1.861 1,726 (13.3)  <0.001 3.094 1.209 1,822 (14.1) <0.001 3.167 3.506 313 (2.4)
(n=12,936) (2.016-2.277) (1.744-1.986) (2.962-3.231) (1.133-1.291) (3.036-3.303) (3.324-3.699)
Internal disease 2,386 (65.9) 305 (8.4) <0.001 1.926 1.667 582 (16.1) <0.001 3.353 0.911 265 (7.3) <0.001 1.666 1.676 84 (2.3)
(n=3,622) (1.718-2.159) (1.476-1.881) (3.116-3.607) (0.963-0.980) (1.486-1.868) (1.472-1.908)
Mental disease 2,981 (69.6) 380 (8.9) <0.001 1.831 1.550 345 (8.1) <0.001 1.758 1.042 479 (11.2) <0.001 2.300 2.370 95 (2.2)
(n=4,280) (1.651-2.032) (1.386-1.732) (1.591-1.943) (0.901-0.157) (2.116-2.500) (2.146-2.617)
Orthopedic disease 136 (45.0) 21 (6.9) <0.001 2.315 2.018 104 (34.4) <0.001 7.352 1.159 35 (11.6) <0.001 3.406 3.819 6 (1.9)
(n=302) (1.486-3.597) (1.255-3.244) (6.364-8.495) (0.659-2.039) (2.536-4.575) (2.600-5.609)
Reference group 893,154 59,403 53,445 (4.9) 54,912 (6.1) 20,132
(n = 1,081,046) (82.6) (5.5) (1.8)

*adjusted for age, parity, ethnicity, onset of labor.
~significance and (adjusted) Odds ratio’s are calculated for the total group of chronic conditions and for every specific chronic condition to the reference category and for induction of labor, planned cesarean birth and emergency
cesarean birth with the reference category of onset of labor = spontaneous.

Table 3
Secondary outcomes: preterm birth.

Preterm birth (AD 24+0 - 36+6 weeks) Early preterm birth (AD 24+0 - 31+6 weeks) Late preterm birth (AD 32+0-36+6 weeks)

N (%) p-value  OR (95% CI) aOR (95% CI)* N (%)oo p-value OR (95% CI) aOR (95% CI)* N (%)oo p-value  OR (95% CI) aOR (95% CI)*
Total group chronic 3,328 (9.2) <0.001  1.778 1.829 342 (10.3) >0.001 1.574 1.543 2,923 (87.8) <0.001 1.836 1.883
conditions (N=36,348) (1.720-1.839) (1.763-1.897) (1.403-1.754)  (1.383-1.722) (1.772-1.903)  (1.811-1.958)
Neurological disease 195 (6.1) 0.023 1.172 1.143 # 0.119 1.356 1.313 # 0.057 1.157 1.126
(n=3.191) (1.023-1.343)  (0.989-1.322) (0.924-1.990) (0.892-1.934) (0.996-1.343) (0.961-1.318)
Respiratory disease 88 (5.9) 0.277 1.134 1.120 # 0.988 1.005 0.977 # 0.173 1.164 1.152
(n=1.491) (0.926-1.388)  (0.902-1.390) (0.524-1.928)  (0.507-1.883) (0.936-1.447)  (0.915-1.450)
Cardiovascular disease 890 (8.3) <0.001  1.602 1.656 110 (12.4) <0.001 1.719 1.720 762 (85.6) <0.001 1.610 1.658
(n=10.733) (1.504-1.707)  (1.545-1.775) (1.425-2.073)  (1.422-2.079) (1.502-1.725)  (1.539-1.786)
Endocrine disease 1.481 (11.3) <0.001 2223 2.346 136 (9.2) <0.001 1.742 1.697 1,345 (90.8) <0.001 2347 2.470
(n=13.106) (2.119-2.333)  (2.221-2.478) (1.471-2.062)  (1.431-2.014) (2.230-2.471)  (2.332-2.616)
Internal disease 299 (8.2) <0.001  1.567 1.576 # 0.019 1.499 1.466 # <0.001 1.586 1.589
(n=3.666) (1.405-1.747)  (1.400-1.776) (1.066-2.107)  (1.040-2068) (1.410-1.785)  (1.399-1.804)
Mental disease 335 (7.7) <0.001  1.486 1.484 # 0.853 1.036 0.998 # <0.001 1530 1.528
(n=4.335) (1.340-1.647)  (1.327-1.660) (0.711-1.510)  (0.683-1.459) (1.370-1.709)  (1.356-1.721)
Orthopedic disease # 0.038 1.506 1.456 # 0.535 0.544 0.505 # 0.009 1.693 1.647
(n=313) (1.026-2.210)  (0.958-2.211) (0.077-3.849)  (0.071-3.595) (1.143-2.508)  (1.075-2.522)
Reference group 55,655 (4.9) 6,461 (11.6) 47,342 (85.1)

(n=1,117,394)

* Adjusted for age, ethnicity and parity
* due to privacy rules of Perined, we are not allowed to report the absolute numbers
> discrepancies in the sum of early and late preterm birth to the total of preterm births are due to unknown gestational ages
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and post-term pregnancy. The researchers summarized consider-
= g ations in relation to the timing of labour induction for common
@ & Sl o o © o o~ - clinical indications (which is often before 40 weeks gestation) but
2F Sl 8 8 &8 2 2 5 4 also stated that induction of labour should be part of the total pic-
E 3 als S <) <) S o o = f th h
T ® ture of the mother.
= N
E 8 g e o e v o o o~ “ In 2017 Rejno et al. (2017) published a population-based fam-
geslgls & & 2 5 2 % g2 3 ily design study of pregnant women with asthma and their sis-
ters without asthma. In this study, women with asthma were at
= S 2 o 5 & o & & higher risk for pre-eclampsia (aOR 1.17 (95%CI 1.13-1.21), emer-
o — . .
® E § E § E f § R gency caesarean birth (aOR 1.24 (95%Cl 1.22-1.27), or having
£ SO O D O a child small for gestational age (aOR 1.18 (95%CI 1.12-1.23))
Mo BAFZATEZALS T —-Rn7 . 8 ) . .
ElanS2829xnie8n2ne (Rejné et al, 2017). A systematic review and meta-analysis of
A Bramham et al (2014) showed increased risks for adverse perina-
= =8 2 ¥ ¥ & © A& tal outcomes for women with chronic hypertension. Preterm de-
=} D — =2} < 0 © @ =1 . A
° Y 3 85 T 4 o= livery < 37 weeks gestation (OR 2.7 (95%CI 1.9-3.6)), neonatal
2|z = 282 0 x o 8 = 2 3 © © 9 2 unit admission (OR 3.2 (2.2-4.4)) and perinatal death (OR 4.2 (2.7-
glIdnS22R 2rgN2ngid 6.5)) if compared to a general population (Bramham et al., 2014).
These results are comparable to our results for women with res-
% S & o 8 g g g8 8 piratory conditions. The systematic review and meta-analysis of
S § § T T £ % < Xu et al. (2022) showed similar results (Xu et al., 2022). In our
g study we could not specify sub-groups within the main categories
& = but according to Statline (2021) among women aged 20-40 years,
£ < ¥ @ — a asthma and chronic obstructive pulmonary disease (COPD) are the
< | = - © ~ . . . o .
; gz Sz = 5 most diagnosed respiratory conditions (12.2%) (Statline, 2021). We
E e « #« I 2 & 3 &« 3 also found elevated Caesarean birth rates: adjusted OR rates var-
ied from 1.210 (95%CI 1.146-1.277) to 2.794 (2.706-2.886) except for
X2l o & &5 s 8 @ & women with internal conditions (aOR 0.966 (95%CI 0.892-1.047)).
n
3] g 3 8 & & 2 B 1 L
N S T B T T T S Neonates of women in all sub-groups of CMC had signif-
g . B oI RolaaBsd icantly lower birthweights than in the reference group. This
2188 eqa=-"83¥Ra3naX conforms with the findings of other study results (Rejno
Cf B SRECRIE R o R = S
et al.(2017),Xu et al. (2022)).

B We found significantly more perinatal deaths in the total group
=} § g g = 5 § ;'-v\o; § of women with CMC if compared to women without CMC but not
¥l o 4 o 4§ 4 o ¥ ¢ if we looked at the groups separately. To explain the difference in
2I5RyrelaEerglcAes inatal deaths, in depth anal f all perinatal mortalit
MR EER RS EE RS - perinatal deaths, in depth analyses of all perinata mortality cases
Ol -TrTeTal-Tanl=2 is necessary. This could be done for example by performing peri-

natal audits on perinatal mortality or by undertaking case studies.
o — — — — —
.—; 8 g 2 8 8 8 8 g Strengths and limitations
7> | o S [=) ) <) =) <) =}
w | &V o o \ \ % \ o "
8 by Broad insight in perinatal outcomes of women with CMC was
£ g g p
= = E lacking in the Netherlands. Due to a reliable perinatal registry
=] .
'—: P s & = = = we were able to select these women and to compare their out-
< < ~ = o8 2 o g = % comes with a reference group. Firstly, we identified women with
E; et o . % & § E 3 \:: S 2 chronic medical conditions using a (yes/no) analysis of the Perined
v database. We then filtered this data based on type of chronic med-
k= .
P = ical condition which resulted in seven sub-groups of CMC. How-
] g .
g 8 83 8 8 2 g 3 3 ever, the perinatal registry has a restricted number of subcate-
als 3 3 2 3 3 8 2 oy gories which can be registered. A woman can have more than one
S = S disease out of different main categories which can’t be registered
I~ D~ =1
2 § % % é @ E\; g \% ) 8 % separately. Therefore, we are unaware gf how.m_any women have
g0 = o nw ~ o o ¥ o |2 T more than one chronic medical condition. This is a limitation of
gy £ 23 8 § 5 8 8 2 |8 = hich infl h lizability of 1
28 28 F S ada F g e the study which can influence the generalizability of our results.
= |= & While the perinatal registry is comprehensive it is however not
= S = o o = 2 |8, 100% inclusive for all indications. For example the registration does
® S 8 8 2 2 3 & S « |283 . . L .
5 c 2 2 2 2 8 3 3 s |3 3 not have information about indications for caesarean sections or
~ ~ (=] ~ ~ — - = . . e . .

% g %; = é E 3 % 5 - % £ §§ induction of labour. In addition, causes of perinatal mortality are
Blzlg & X 2 @ & 3§ & 2 |ge= specified in categories such as neurological problems, chromoso-
gz P g

= Y 5’{’.8 g mal abnormalities or metabolic diseases. Therefore, we could not

2 §§ g g ° Y ?g E perform in-depth analyses which may have been more helpful

7 o < = 17} b= . .

g 27 & T 0§ 8% ¢ g 5 858 when interpreting the results.

S < s 2 SRR g T ’gaz ) g{,-g Nevertheless, in so far as we know, this is one of the first stud-

5 v @~ o~ ) S =2 ~= - . . . .

E ag R £e3 ETRgngs AR5 ies in which outcomes of women with several CMC are compared
« g =% S AR~ g % g % £ o g T 2 ﬁ s < 258 to a reference group. However, the distinct (but collective) nature
% g sgeligdsiedzlglelgliras of the seven sub-groups hampers insight into outcomes of women
EZ

with specific conditions or disabilities.



A.N. Rosman, HW.H. van der Vliet - Torij and S.R. Hilberink
Conclusion and recommendations

Our aim in this study was to gain insight into perinatal out-
comes in women with chronic medical conditions, in order to fill
a lacunae of knowledge relating to (potential) special needs for
women with CMC in prenatal care and during labour. By pub-
lishing perinatal outcomes of these women in scientific journals
but also in nationwide guidelines, in letters to professional or-
ganisations in the Netherlands such as the Dutch Society of Ob-
stetricians and Gynaecologists (NVOG) and the Royal Organisation
of Midwives (KNOV) our study can contribute to the optimiza-
tion of personalized prenatal care. Our study results suggest that
women with chronic medical conditions more likely to experience
preterm birth, caesarean deliveries, NICU admission of the new-
born, and increased perinatal mortality. With regard to future re-
search, it would be interesting to gain more insight into the rea-
sons for these outcomes and whether these are related to the med-
ical condition of the pregnant woman, her preferences, or to the
advice or intervention of their health provider. Furthermore, as we
assume under-reporting of pregnancies of women with a known
chronic medical condition in our database, we need to pay atten-
tion to this gap in the registration of data in our health information
system.

It is important to incorporate data relating to perinatal out-
comes of women with chronic medical conditions within cur-
ricula and practice of both midwifery and obstetric profession-
als and other professionals in order to adequately equip them
to provide personalized care to these women. At this moment
this is an under represented aspect in the training of midwives
and obstetricians. Student midwives can immerse themselves in
a non-compulsory elective course during the regular education
programme.

It is important that care can be provided in close collaboration
with women and that with professionals have up-to-date expertise
about pregnancy and childbirth. This is particularly relevant where
women have specific needs. The outcomes of our study can con-
tribute to a better understanding by equipping maternity service
providers as well as other professionals involved in the care of
pregnant women and their families, with specific knowledge and
skills regarding special needs for women with a chronic medical
condition.
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