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ABSTRACT

Background. Poor maternal self-rated health in healthy women is associated with adverse neonatal out-
comes, but knowledge about self-rated health in pregnant women with congenital heart disease
(CHD) is sparse. This study, therefore, investigated self-rated health before, during, and after pregnancy
in women with CHD and factors associated with poor self-rated health. Methods. The Swedish national
registers for CHD and pregnancy were merged and searched for primiparous women with data on
self-rated health; 600 primiparous women with CHD and 3062 women in matched controls. Analysis
was performed using descriptive statistics, chi-square test and logistic regression. Results. Women with
CHD equally often rated their health as poor as the controls before (15.5% vs. 15.8%, p=.88), during
(29.8% vs. 26.8% p =.13), and after pregnancy (18.8% vs. 17.6% p = .46). None of the factors related to
heart disease were associated with poor self-rated health. Instead, factors associated with poor self-
rated health during pregnancy in women with CHD were <12years of education (OR 1.7, 95%CI 1.2-
2.4) and self-reported history of psychiatric illness (OR 12.6, 95%Cl 1.4-3.4). After pregnancy, solely
self-reported history of psychiatric illness (OR 5.2, 95%Cl 1.1-3.0) was associated with poor self-rated
health. Conclusion. Women with CHD reported poor self-rated health comparable to controls before,
during, and after pregnancy, and factors related to heart disease were not associated with poor self-
rated health. Knowledge about self-rated health may guide professionals in reproductive counselling
for women with CHD. Further research is required on how pregnancy affects self-rated health for the
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group in a long-term perspective.

Introduction

Self-rated health is a marker for patients’ subjective assess-
ment of their general health and well-being [1,2] and may
be used in a broader range of situations, including risk
assessment to predict morbidity and mortality [1,3]. The
concept involves social background, physical health, and
psychosocial factors [1], usually rated via a single question
on a five-level Likert scale ranging from excellent to very
poor [1,2]. For women enrolled in antenatal care in Sweden,
including women with congenital heart disease (CHD), data
on self-rated health has been collected since 2014 [4].
Approximately one in 100 children are born with CHD,
making it the most common malformation among new-
borns. Due to improved paediatric cardiac care, 97% of all
children born with CHD reach adulthood, predominantly in

high-income countries [5]. As a consequence, more women
with CHD become pregnant, with the number expected to
increase further in the coming years [6]. Therefore, the
reproductive health in this growing group requires increased
attention.

During pregnancy, a woman’s body undergoes a series of
important hemodynamic changes, although physiologic and
expected, that may pose a problem in women with CHD
[7,8]. As a result, in comparison to their counterparts with-
out CHD, women with CHD are exposed to an increased
risk of cardiovascular complications during pregnancy and
childbirth, such as heart failure, arrhythmia, and thrombo-
embolic events [7,9]. There are also increased risks for the
foetus and child, including preterm birth (16%), low birth
weight (8%), and stillbirth (1%) [7,9]. Moreover, previous
studies have shown that poor maternal self-rated health in
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the general population is associated with neonatal risks,
mainly low birth weight and preterm birth [10].

In spite of the potential health challenges of living with
CHD, the group reports a generally high quality of life
[11,12]. However, those suffering from symptomatic heart
disease assess their quality of life as worse than those with-
out symptoms [11,12]. Quality of life among adults with
CHD and the general population has been found to relate
more closely to sociodemographic factors than to comorbid-
ities or the severity of the cardiac condition [10,13].
Nevertheless, due to their experiences and potential difficul-
ties in life, adults with CHD are at higher risk for post-trau-
matic stress disorder than the general population [14], and
pregnant women with CHD have an increased risk of post-
partum emotional distress [15].

Despite the impact of pregnancy and childbirth on
women with CHD and the risks related to poor self-rated
health among women in general, self-rated health in preg-
nant women with CHD is a relatively unexplored area. This
study, therefore, aimed to investigate self-rated health
before, during, and after pregnancy in primiparous women
with CHD, as well as factors associated with poor self-rated
health in these women.

Methods
Study design and selection criteria

The present study was register-based, using data from the
Swedish Register of Congenital Heart Disease (SWEDCON)
and the Swedish Pregnancy Register. Inclusion criteria for
women with CHD were (i) diagnosed with structural CHD
(at least one visit to a heart clinic aged >18 years), (ii) pri-
miparity, (ili) and having given birth after 22 + 0weeks of
gestation. Controls were matched by municipality of resi-
dence, age, parity, and had given birth after 22 weeks of
gestation.

Registers

SWEDCON is a longitudinal register collecting data on
patients with CHD from their first diagnosis and through-
out life. Examples of data in the register include diagnosis,
interventions, symptoms related to heart disease, sociodemo-
graphic factors, cardiovascular drugs, and New York Heart
Association functional classification (NYHA class) [16]. In
2020, the register covered 15,132 individuals aged >18 years,
of whom 48% were women.

The Swedish Pregnancy Register is a national quality
register that has existed in its current form since 2014. It
covers >98% of all births after 2240 gestational weeks
within 16 of the 20 Swedish health care regions participating
in the register during the study period. The register consists
of prospectively collected data regarding the health status of
the women as well as data on the pregnancy, labour, birth,
and 6-18 weeks into the postpartum period [4]. The present
study included data from the Swedish Pregnancy Register
between 2014 and 2019.

Data collection

Upon registration at an antenatal clinic, women receive oral
and written information about the Swedish Pregnancy Register.
They are then encouraged to rate their current health (i.e. dur-
ing the pregnancy) and, retrospectively, three months before
pregnancy. Information about self-rated health after pregnancy
is obtained six to 18 weeks after birth. Health status, such as,
sociodemographics, age, diagnoses, BMI, self-reported history
of psychiatric illness, and reproductive background are also
recorded and downloaded from the electronic medical record
into the register. Information about the pregnancy, labour,
birth, and postpartum period are continuously transferred into
the register. In addition to standard antenatal care visits, women
with comorbidities or complications during pregnancy, are also
followed by the specialist maternity clinic, where an individual
assessment is made continuously during pregnancy.

In this study, data from SWEDCON and the Swedish
Pregnancy Register were merged to reveal 1694 women with
structural CHD, and matched with 8449 controls. Included
in the analysis are thus primiparous women where data on
self-rated health before, during, and after pregnancy was
obtained, ending with a final population of 600 women with
CHD and 3062 controls (Figure 1).

Exposure and outcomes

In the Swedish Pregnancy Register, self-rated health is
graded as very good, good, neither good nor poor, poor,
and very poor. In line with earlier research [10,17], the five
levels were dichotomized into two groups: very good/good
(good self-rated health) and neither good nor poor/poor/
very poor (poor self-rated health). Outcomes included in
the study were symptoms and limitations related to CHD,
diagnosed comorbidities, obstetric complications, and socio-
demographic characteristics (Table 1). From the Swedish
Pregnancy Register data on comorbidities and sociodemo-
graphic information, registered at the first visits in antenatal
care, and data on birth and obstetric complications, regis-
tered after delivery was collected. Because of the increased
risks of moderate and severe CHD during pregnancy [8],
the complexity of the heart disease was classified into mild
(n=456, 76%) and moderate/severe (n =144, 24%) accord-
ing to guidelines [18]. Information regarding CHD was col-
lected by the cardiology clinic at the visit closest to delivery,
which was 6-29 months (mean 26 months) before delivery
for women with mild complexity and 3-9 months (mean
6 months) for those with moderate or severe complexity.

Statistical analysis

All calculations were performed using version 28 of IBM
SPSS (IBM Corp., Armonk, NY, USA). The data were
assessed for normality, and standard descriptive statistics
were applied to compare means and ratios. Maternal age
and BMI were analysed as continuous variables. Univariable
logistic regression was used to evaluate independent varia-
bles for potential associations with the dependent variable
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Casesfrom the Swedish
Pregnancy Register n=10143
Women with CHD n=1694
Controls n=8449

Excluded: multiparous women with
CHD
n=1094

Excluded: multiparous controls
controls n=4312

Included: Primiparous women
with CHD n=830

Included: Primiparous controls
n=4137

Excluded: Women without data on
self-rated health
Women with CHD
n=230

Excluded: controls without data on
self-rated health
Controls n=1075

Included: Primiparous women
with CHD with data on self-rated
health
n=600

Included: Primiparous control
with data on self-rated health
n=3062

Figure 1. Flow chart of included and excluded women with CHD and controls.

Table 1. Overview of characteristics in primiparous women with CHD and controls.

All women n=3662 Women with CHD Controls

Variable (100%)/mean (+SD) n =600 (100%) n=23062 (100%) p-value
Maternal age 28.6 (4.4) 28.7 (4.4) 28.5 (4.4)
<12years of education 1862 (50.8) 302 (50.4) 1560 (51.2) 72
Living alone 62 (1.9) 8 (1.5) 54 (2.0) 320
Self-reported history of psychiatric illness 571 (16.9) 108 (19.7) 463 (16.4) .056
BMI 24.53 (4.5) 24.51 (4.5) 24.53 (4.6)
Diabetes mellitus 29 (0.8) 5 (0.9) 24 (0.8) 527
Hypertension before pregnancy 19 (0.5) 6 (1.1) 13 (0.5) .072°
Hypothyroidism 116 (3.2) 26 (4.3) 90 (2.9) 0537
Preeclampsia 158 (4.3) 36 (6.0) 122 (4.0) .020°
Caesarean section 619 (16.9) 141 (23.5) 478 (15.6) <.001
Postpartum haemorrhage >1000 ml 317 (8.7) 58 (10.4) 259 (8.9) 28
Preterm birth: gestation weeks 26—37 216 (5.9) 45 (8.0) 171 (5.9) .038°
Complexity of heart lesion

Mild complexity of heart lesion 456 (76)

Moderate complexity of heart lesion 121 (20.2)

Severe complexity of heart lesion 23 (3.8)

Moderate and severe complexity of heart lesion 144 (24)
NYHA class

NYHA class | 236 (91.5)

NYHA class 11—V 22 (8.5)
Symptomatic heart disease 52 (15.4)
Cardiovascular medication 42 (12.6)

Chi-square test and descriptive statistics: n: number; SD: standard deviation; CHD: congenital heart disease; BMI: body mass index;
NYHA class: New York Heart Association Functional class; Continuous variables: Maternal age and BMI; Diabetes mellitus includes dia-
betes 1 and 2; Variables with missing data on >10%: Living alone n=3293, (89.9%), NYHA class n =258, (43%), Symptomatic heart
disease n =337, (56.2%), Cardiovascular medication n =333, (55.5%); Bold numbers denote p-value <.05.

Fisher’s exact test.

(self-rated health). Variables with a p-value <.1 in the uni-
varjable regression were included in a multivariable model,
which was further assessed in a manual backward manner.
Multi-collinearity was continuously assessed. The null
hypothesis was rejected for p-values <.05.

Results

This register study included 600 primiparous women with
CHD and 3062 primiparous controls, with a mean age when
giving birth at 28.7+4.4years for women with CHD and
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Table 2. Self-rated health in primiparous women with CHD and primiparous controls.

Self-rated health before pregnancy n (%) Self-rated health during pregnancy n (%) Self-rated health after pregnancy n (%)

Variable Good Poor p-value Good Poor p-value Good Poor p-value
Controls n=3062 2578 (84.2) 482 (15.8) .88 2240 (73.2) 821 (26.8) 13 2522 (82.4) 538 (17.6) 46
Women with CHD n =600 507 (84.5) 93 (15.5) 421 (70.2) 179 (29.8) 487 (81.2) 113 (18.8)
Complexity of heart lesion

Mild Complexity n =456 391 (85.7) 65 (14.3) 13 321 (70.4) 135 (29.6) .83 365 (80.0) 91 (20.0) 21
Moderate/severe complexity n=144 116 (80.6) 28 (19.4) 100 (69.4) 44 (30.6) 122 (84.7) 22 (15.3)

Chi-square test: n: number; CHD: congenital heart disease.

Table 3. Univariable and multivariable logistic regression model with poor self-rated health during pregnancy in primiparous women with CHD as the depend-

ent variable.
Univariable logistic regression Multivariable logistic regression
Initial model, included n =524 (87.3%) Final model included n =547 (91.2%)

Variable Wald  OR Cl95%  p-value Wald OR Cl 95% p-value Wald OR Cl 95% p-value
Higher maternal age 1.8 1.03 1.0-1.07 18
<12years of education 9.9 1.8 1.2-2.5 .002 6.1 1.6 1.1-24 0.013 7.3 1.7 1.2-24 .007
Higher BMI 3.2 1.0 1.0-1.1 .074 23 1.0 1.0-1.1 0.13
Self-reported history of 141 23 1.5-3.5 <.001 11.2 2.2 14-34 <0.001 12.6 2.2 14-34 <.001

psychiatric illness
Moderate/severe complexity 0.1 105 07-16 .83

of heart lesion
NYHA class Il—IV 2.6 2.1 0.9-5.0 11
Symptomatic heart disease 0.0 1.01  05-1.9 97
Cardiovascular medication 0.02 105 0.5-21 .89

Univariable and multivariable regression analysis including variables with p-value <.1 from univariable logistic regression analysis; n: number; OR: odds ratio; Cl
95%: Confidence interval 95%; CHD: congenital heart disease; BMI: body mass index; NYHA-class: New York Heart Association Functional-class; Continuous varia-
bles: Higher maternal age, Higher BMI; Nagelkerke R Square at final model: 0.053; Bold numbers denote p-value <.05.

28.5+4.4years for controls (Table 1). The proportion of
women who rated their health as poor was similar among
women with CHD and controls before (15.5% vs. 15.8%,
p=.88), during (29.8% vs. 26.8%, p=.13), and after preg-
nancy (18.8 vs. 17.6 p =.46) (Table 2). None of the variables
related to the heart disease were associated with poor self-
rated health.

Factors associated with poor self-rated health during
pregnancy among women with CHD in the univariable
logistic regression analysis were self-reported history of psy-
chiatric illness (OR 2.3, 95% CI 1.49-3.54, p = <.001) and
< 12years of education (OR 1.8, 95% CI 1.2-2.5, p =
<.002) (Table 3). The multivariable model revealed self-
reported history of psychiatric illness (OR 2.2, 95% CI 1.4-
3.4, p = <.001) and <12years of education (OR 1.7, 95%
CI 1.2-24, p = <.007) as still associated with poor self-
rated health during pregnancy (Table 3). After pregnancy,
univariable logistic regression indicated higher maternal age
(OR 1.0, 95% CI 1.0-1.1, p=.01) and self-reported history
of psychiatric illness (OR 1.8, 95% CI 1.1-3.0, p=.022) as
associated with poor self-rated health (Table 3). The only
factor that remained associated with poor self-rated health
after pregnancy in the multivariable model was self-reported
history of psychiatric illness (OR 1.8, 95% CI 1.1-3.0,
p=.022) (Table 4).

Discussion

This study aimed to investigate self-rated health before, dur-
ing, and after pregnancy in women with CHD compared
with controls, as well as factors associated with poor self-
rated health for women with CHD. The results show that

women with CHD rated their health as being comparable to
controls before, during, and after pregnancy.

Poor self-rated health was associated with <12years of
education and history of psychiatric illness. However, nei-
ther the complexity of CHD nor other factors related to
CHD (e.g. symptoms and cardiovascular medication) were
associated. These results also align with previous findings
among adults with CHD and pregnant women without
CHD, where social background factors such as low level of
education, unemployment, and being a single were associ-
ated with poor self-rated health [10,13]. To check whether
the controls’ reasons for poor self-rated health differed from
the cases in this sample, analyses were also conducted for
the control group, and even for them, sociodemographics
were more indicative of poor self-rated health than comor-
bidities or obstetric complications.

In accordance with the present results, a low educational
level is a well-known risk factor for poor self-rated health in
the general population [19], and pregnant women with poor
self-rated health are also described as more likely to have a
low educational level than those reporting good self-rated
health [20]. This study’s results, however, show that educa-
tional level is associated with poor self-rated health during
pregnancy but not after pregnancy. In line with this, healthy
pregnant women with low educational level show a similar
pattern, where the risk of poor self-rated health decreases
after pregnancy [21]. Self-reported history of psychiatric ill-
ness was the only factor associated with poor self-rated
health both during and after pregnancy, and this mirrors
findings for pregnant women in general, with mental health
problems such as depression also affecting their poor self-
rated health [22]. Concerning this result, it is worth noting
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Table 4. Univariable and multivariable logistic regression model with poor self-rated health after pregnancy in primiparous women with CHD as the dependent

variable.
Univariable logistic regression Multivariable logistic regression
Initial model, included n =548 (91.3%) Final model, included n =548 (91.3%)

Variable Wald OR (Cl95% p-value Wald OR Cl 95% p-value Wald OR Cl 95% p-value
Higher maternal age 0.1 1.0 1.0-1.1 .010 2.8 1.0 1.0-1.1 .096
<12years of education 1.1 1.3 08-19 .29
Higher BMI 2.5 1.0  1.0-11 1
Self-reported history of 52 1.8  1.1-3.0 .022 5.8 1.9 1.1-3.1 .017 52 1.8 1.1-3.0 .022

psychiatric illness
Preterm birth 2.0 1.7 08-33 .16
Caesarean section 0.4 1.2 07-19 .55
Preeclampsia 33 20 1.0-42 .068 3.6 2.1 1.0-4.6 .060
Postpartum haemorrhage >1000ml 0.0 1.0 05-20 97
Moderate/severe complexity 1.6 0.7 04-1.2 21

of heart lesion
NYHA class IV 00 09 03-28 .88
Symptomatic heart disease 02 09 04-19 69
Cardiovascular medication 25 04 0.2-1.2 12

Univariable and multivariable regression analysis including variables with p-value <.1 from univariable logistic regression analysis; n: number; OR: odds ratio; Cl
95%: Confidence interval 95%; CHD: congenital heart disease; BMI: body mass index; NYHA-class: New York Heart Association Functional-class; Continuous varia-
bles: Higher maternal age, Higher BMI; Nagelkerke R Square: 0.015; Bold numbers denote p-value <.05.

that the significant haemodynamic changes that may pri-
marily affect women with CHD appear later in pregnancy
[8], and information on self-rated health is requested at one
of the first maternity care visits in early pregnancy. At that
point in pregnancy, women with CHD may feel as affected
by the pregnancy as any other pregnant woman. Social fac-
tors such as low educational level and psychiatric illness
may influence poor self-rated health more strongly than
other health related conditions perceived as common for
women with CHD.

This study shows no difference in poor self-rated health
between different complexities of heart lesions. Women who
are highly affected by their heart disease, might have been
advised not to be pregnant [7]. Therefore, women with
CHD who participated in the present study may be a
favourable group with CHD, being able to go through a
pregnancy and childbirth, and therefore the heart disease
did not show association with poor self-rated health.
Furthermore, the women with CHD were relatively young,
and thus not yet exposed to comorbidities and complica-
tions, and previous findings confirm higher maternal age in
women with CHD increases obstetric risks during preg-
nancy [23]. Young people with chronic disease have previ-
ously been shown to struggle with, for example,
relationships and parenting [24]. However, mentioned
research also describes those with visible chronic disease as
having more struggles [24], which is not the case for women
with CHD, as the disease is more or less invisible.

Limitations

Only primiparous women were included in present study
and that might have impacted the results positively, as ear-
lier population-based research show associations between
multiparous women and poor self-rated health [21]. As in
several register studies, missing data was a potential prob-
lem. However, the distribution of other factors was compar-
able between those with and without data, and did not
obviously cause selection bias. When women with and

without data on symptoms and self-rated health were con-
trolled, there were no differences in either age, sociodemo-
graphic, obstetric complications, or factors related to heart
disease. Women’s ratings of their health may have been
influenced by orally reporting this to the midwives during
the antenatal visits, but this would most likely have occurred
similarly in both women with CHD and controls.

Conclusion

Women with CHD rated their health comparable to con-
trols, before during and after pregnancy. Factors related to
the heart disease were also not causes of poor self-rated
health, instead, the factors that were of importance were
<12vyears of education and history of psychiatric illness.
This new knowledge can assist professionals within mater-
nity care in their guidance in reproductive counselling and
family planning for women with CHD. As many women
with CHD rated their health as good, professionals must be
aware that the heart disease does not overshadow normal
aspects of the pregnancy process. Further research is needed
on how pregnancy in women with CHD affects self-rated
health in a long-term perspective.
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