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Abstract

Introduction: We aimed to assess cognitive function in women with preeclampsia
stratified by severity, before and after onset of disease.

Material and methods: Prospective study performed at a referral hospital in Cape
Town, South Africa. Pregnant women between 20 and 42 weeks of gestation with
eclampsia, pulmonary edema and preeclampsia without severe features, and a
normotensive pregnancy were approached. Women were included at diagnosis of
preeclampsia or at admission for delivery (women with normotensive pregnancies).
Two cognitive assessments, the Cognitive Failure Questionnaire to assess the cog-
nitive function subjectively before inclusion in the study, and Montreal Cognitive
Assessment to assess the current cognitive function objectively before discharge
from the hospital after delivery, were performed.

Results: We included 61 women with eclampsia, 28 with preeclampsia complicated
by pulmonary edema, 38 with preeclampsia without severe features, and 26 with
normotensive pregnancies. There was no difference in cognitive function from early
pregnancy between groups. Women with eclampsia and preeclampsia complicated
by pulmonary edema scored lower on the Montreal Cognitive Assessment at time of
discharge compared with women with normotensive pregnancies. The results were
attenuated in pulmonary edema after adjustment for confounders.

Conclusions: Women with preeclampsia complicated by pulmonary edema and in
particular eclampsia had impaired cognitive function after onset of disease com-
pared with women with normotensive pregnancies. The impairment did not seem
to be present before onset of disease. Women with preeclampsia without severe

features did not have impaired cognitive function.

KEYWORDS
cognitive function, eclampsia, preeclampsia, pulmonary edema

Abbreviations: ANOVA, analysis of variance; CFQ, Cognitive Failure Questionnaire; Cl, confidence interval; HELLP, hemolysis, elevated liver enzymes and low platelets syndrome;
MoCA, Montreal Cognitive Assessment; REDCap, Reserarch Electronic Data Capture.
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1 | INTRODUCTION

Preeclampsia, defined as hypertension with end-organ dysfunction
after 20 weeks of gestation, is a multisystem disorder that compli-
cates about 4%-6% of all pre,c:znancies.l'2 Cerebral and cardiovascu-
lar complications, which include eclampsia and pulmonary edema,
are some of the most severe outcomes and can result in maternal
mortality and morbidity.? Long-term neurological effects of preec-
lampsia and its complications include an increased risk for white
matter lesions, stroke, seizure disorders and vascular dementia later
in life.>> Women with previous preeclampsia have also reported a
poorer quality of life and social functioning, and have an increased
risk for post-traumatic stress disorder.®”

The impact of preeclampsia and its complications on cognitive
functionis a field that requires further investigation. In 2018, a system-
atic review found that women with a history of preeclampsia reported
subjective losses in cognitive function. They also noted that there were
insufficient data to draw conclusions about the presence or absence of
objective cognitive changes. This review excluded women with a his-
tory of eclampsia and assessed all women together irrespective of time
after delivery.8 Later in the same year, a large longitudinal cohort study
found differences in raw neurocognitive scores when women with and
without preeclampsia were compared decades after pregnancy. The
differences were seen in the domains assessing psychomotor speed
and executive function but not working memory, but after adjustment
for possible confounders the associations were attenuated.”

Whether the impairment in cognitive function observed years
after preeclampsia exists in closer proximity to the diagnosis of pre-
eclampsia and its relation to severity of disease is uncertain. It is
also not known whether women with preeclampsia have underlying
cognitive function deficits before the diagnosis of preeclampsia. We
therefore aimed to assess cognition subjectively, rating 6 months
back, and objectively with testing performed at discharge after

delivery.

2 | MATERIAL AND METHODS

2.1 | Population

We included women with preeclampsia and normotensive pregnan-
cies who were recruited to the PROVE biobank and database at
Tygerberg Hospital, Cape Town, South Africa. Tygerberg Hospital
is a referral hospital that manages only high-risk pregnancies and
delivers over 7000 women a year. Tygerberg hospital provides medi-
cal care to women who do not have medical insurance. The PROVE
biobank is an ongoing collaborative project that recruits women with
preeclampsia and women with normotensive pregnancies to facili-
tate research in the field of preeclampsia and in particular preec-
lampsia with severe features, focusing on eclampsia and pulmonary
edema. PROVE collects the recommended predictors and core-
outcome sets recommended by Colab to facilitate data sharing in
preeclampsia research.®

Key message

Preeclampsia complicated by eclampsia or pulmonary
edema demonstrated an acute impairment of cognitive

function.

For this study, we included women with singleton pregnancies
who were able to speak and understand English, Xhosa or Afrikaans.
Exclusion criteria included known neurological or cardiac disease.
For normotensive women, additional exclusion criteria were chronic
hypertension and diabetes mellitus. We included women with ec-
lampsia, pulmonary edema (as an example of preeclampsia with
severe features), preeclampsia without complications and normo-
tensive pregnancies. Women with normotensive pregnancies were
mainly recruited at time of admission to the hospital for a planned
cesarean section.

Preeclampsia was defined according to the NICE guidelines.'!
Eclampsia was confirmed when preeclampsia was complicated by
generalized tonic-clonic seizures in the absence of another etiology.
Pulmonary edema was diagnosed when there was worsening dys-
pnea, fine bibasal inspiratory crackles on auscultation and features
of pulmonary edema on chest X-ray. Women were considered to
have preeclampsia without severe features if they did not meet the
NICE guidelines classification of severe preeclampsia.l! Fetal growth
restriction may not have been diagnosed antenatally, as some
women presented late with unsure gestational age. Pregnancies
were considered to be normotensive if a woman consistently had a
systolic blood pressure <140 mmHg and a diastolic blood pressure
<90 mmHg during pregnancy. Hemolysis, elevated liver enzymes
and low platelets syndrome (HELLP) was defined according to NICE
guidelines'! and renal impairment was defined as a serum creatinine
>120 umol/L.

Baseline data were obtained by interview and extraction from
medical records. All data were entered and stored using REDCap
(Research Electronic Data Capture) tools hosted at Stellenbosch
University.!? Data were double checked for accuracy and controlled

with original data collection forms.

2.2 | Cognitive function testing

Cognitive function was assessed using two instruments: the
Cognitive Failure Questionnaire (CFQ) and the Montreal Cognitive
Assessment (MoCA) test. The CFQ is a subjective questionnaire
that assesses the likelihood of committing errors in the completion
of daily tasks such as the routines of everyday life.!®> The CFQ con-
sists of 25 items that are scored on a 5-point scale (range: O [never]
to 4 [very often]). Thus, the total score ranges from 0 to 100, with
higher scores indicating more frequently occurring cognitive fail-
ures. Women included in this study were instructed to complete the
items with specific reference to the past 6 months prior to admission
to hospital in order to assess the cognitive function prior to onset
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of preeclampsia. In the CFQ, there are four subscales that pertain
to more specific areas of cognitive failures: memory (seven items,
range: 0-28), distractibility (nine items, range: 0-36), blunders (seven
items, range: 0-28), and names (two items, range: 0-8).*°

The MoCA test is an objective assessment composed of a variety
of cognitive domains assessing attention, concentration, executive
function, memory, language, visuospatial abilities, abstract think-
ing, mathematical calculations and orientation.}* The highest pos-
sible score is 30 points and a score of 26 points or greater indicates
normal function in individuals with a total school education of more
than 12 years. If total school education is <12 years, an additional
point is added to the total score.*

The assessments were administered by trained research mid-
wives and a trained medical student. All assessments were per-
formed postpartum, as close to discharge as possible, to avoid
situations where women could have been too tired or sick to perform
adequately. The CFQ test was available in English and Afrikaans and
questions were translated to Xhosa by an interpreter. The MoCA
test was available in English and Afrikaans and performed in Xhosa if
needed at time of assessment by the Xhosa-speaking research mid-
wife. Translations to Xhosa from English for both the CFQ test and
the MoCA test were checked for accuracy during the first five tests
to ensure that the women understood the questions correctly and
to secure validity.

2.3 | Statistical analyses

Demographic and clinical characteristics were presented as means
with standard deviations (SD) and percentages and were compared
between groups by analysis of variance (ANOVA) and Chi-square tests.
MoCA and CFQ scores were presented as means with 95% confidence
intervals (Cl) and compared between groups using robust One-way
ANOVA (parameter estimates with robust standard error to adjust
for differences in variance) and pairwise comparisons with Bonferroni
correction. To control for potential confounders, a robust multi-way
ANOVA (parameter estimates with robust standard error to adjust for
differences in variance) was conducted with maternal age, gestational
age at birth, days from test to discharge and parity as continuous co-
variates and living conditions as a fixed effect, and were presented as
estimated marginal means with 95% Cl. Normotensive pregnancy was
set as the reference group in pairwise comparisons. In all hypothesis
tests, a P value <.05 was considered statistically significant. Data and
statistical analyses were performed using SPSS version 26.0 (SPSS;
PASW statistics) for MAC software package.

2.4 | Sample size

To our knowledge, CFQ has never previously been tested close to
the time of diagnosis of preeclampsia. Previous publications have
demonstrated a mean score for women with eclampsia of 44 with an

SD of 16 and for women with previously normal pregnancy a mean

of 36 with an SD between 11 and 14 when testing has been con-
ducted years after pregnancy.*>'® With an alpha value of 0.05 and
power of 0.80, the sample size would be 25-60 in each group. For
the MoCA test, there are, to the best of our knowledge, no publica-
tions in the field of preeclampsia.

2.5 | Ethical approval

The study had ethical approval (protocol number N18/03/034,
Federal Wide assurance number 00001372, Institutional Review
Board number IRB0O005239) and all included participants signed an
informed consent before being enrolled in the PROVE (Preeclampsia
Obstetric Adverse Events) biobank. The study was initially ap-
proved on 28 February 2018 with annual progress reports approved
yearly. Three women previously affected by severe preeclamp-
sia were consulted about the cognitive function tests and time of
testing. The study is registered with ISCRTN, registration number
ISRCTN10623443.

3 | RESULTS

3.1 | Participants

This study was conducted from April 2018 until November 2019
during which time, 222 women were included into the PROVE
biobank. Fifty-one women did not have cognitive function assess-
ments as they were included in the biobank for other substudies. A
total of 171 women had assessments for cognitive function. Eleven
were excluded due to language barriers. Seven women from the
group of preeclampsia without severe features were excluded as
they developed renal impairment and/or HELLP. Of the 153 included
in the study, 61 had eclampsia, 28 had preeclampsia complicated by
pulmonary edema, 38 had preeclampsia without severe complica-
tions and 26 had normotensive pregnancies (Figure 1). The majority
had both subjective (n = 140) and objective (n = 139) assessments
performed. Both CFQ and MoCA tests were administered as close to
discharge as possible and none of the participants was treated with

magnesium sulfate at the time of testing.

3.2 | Background characteristics

Maternal characteristics and pregnancy outcomes are presented in
Table 1. Women with eclampsia were generally younger, less often
cohabitating, more often registered as students, more commonly nul-
liparous and more likely to smoke. Women with pulmonary edema
were more commonly of black race, living in informal settlements, had
shorter gestations and higher rates of termination of pregnancy before
viability due to severe disease. Sixteen (26%) women with eclampsia
and six (18%) women with pulmonary edema suffered from HELLP.
Eleven (18%) of women with eclampsia and four (14%) of women with
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FIGURE 1 Flowchart describing the
study population. HELLP, hemolysis,
elevated liver enzymes, and a low platelet
count syndrome

222 women were included in
the PROVE Biobank from
April 2018 to November

2019

51 did not have cognitive testing performed (enrolled
for other sub-studies)

11 were not included as there were language barriers

7 were not included as they developed HELLP and/or
renal impairment

153 were included in this study

[ [ |

61 had a pregnancy
complicated by eclampsia

26 had a normotensive
pregnancy

28 had preeclampsia with
pulmonary edema

38 had preeclampsia without|
severe features

pulmonary edema developed renal impairment. None of the women
had both eclampsia and pulmonary edema.

3.3 | CFQassessment

There were no differences in the CFQ assessments between
the groups before or after adjustment for potential confounders
(Table 2). All groups scored similarly in the four subdomains of mem-

ory, distractibility, blunders and names (Table 3).

3.4 | MoCA assessment

MoCA scores were lower in women with eclampsia and pulmonary
edema (21.6, 95% Cl 20.4-22.7, P < .001 and 21.3, 95% CI 19.7-23.0,
P < .01, respectively) when compared with normotensive women
(25.8,95% Cl 24.1-27.4). When adjusted for confounders, results re-
mained similar for women with eclampsia (21.7, 95% ClI 20.5-22.9 vs
25.6,95% Cl 23.7-27.4, P < .05) (Table 2). For women with pulmonary
edema, the results were attenuated after adjustments for confound-
ers (21.8, 95% Cl 20.0-23.5 vs 25.6, 95% ClI 23.7-27.4, P = .09). In
women with eclampsia and women with pulmonary edema, more
than 75% had a score <26 (40/61 [76%)] for pulmonary edema and
21/28 [81%)] for eclampsia). In women with preeclampsia without
severe features, 8/45 (18%) had a score <26 and in the normotensive
group, 3/26 (12%) had a score <26. For the subdomains of the MoCA
assessment, there was an overall difference in attention, language,
abstraction, delayed recall and orientation but no difference in nam-

ing or visuospatial ability (Table 4).

4 | DISCUSSION

When women were asked to assess their cognitive function subjec-
tively over the 6 months prior to delivery (corresponding to early
pregnancy, before onset of disease), there were no differences in the

overall or subdomain scores for any of the groups. At discharge, after
delivery and thus after onset of disease, women with preeclampsia
complicated by pulmonary edema or eclampsia demonstrated lower
scores on the objective MoCA assessment for cognitive function
when compared with normotensive women, but the difference was
attenuated for women with pulmonary edema after adjustment for
confounders. Women with preeclampsia without severe features
showed no difference on MoCA scores when compared with nor-
motensive women.

Previous studies have shown cognitive decline months to years
after a pregnancy complicated by preeclampsia.w'17 To our knowl-
edge no studies have assessed cognitive function before delivery or
assessed cognitive function objectively at time of disease. Our find-
ings would imply that the cognitive decline observed postpartum in
earlier studies does not exist before onset of disease and is reported
only in preeclampsia with severe features after diagnosis. To support
this theory, subjective cognitive decline seems to increase with se-
verity of disease and in particular with the number of fits in women
with previous eclampsia, arguing for a dose-response mechanism.
It would be important to follow up our findings with long-term stud-
ies to assess whether these acute findings found in our population
are reversible and whether they correlate with longer term impaired
cognitive function months to years after the pregnancy. In addition,
cognitive function needs to be studied in combination with cerebral
imaging and more in-depth cognitive function assessment in the
short and long term.

The CFQ was developed to assess cognitive function using daily
life activities and does not have a cutoff for normal function. It is
recommended to perform the CFQ in generally comparable groups
and to compare scores on a group level. The CFQ is a retrospective
instrument subject to the limitations of human memory. It has been
reported to change after severe physical stress or trauma such as a
brain injury and might be affected by a severe disease such as pre-
eclampsia. However, since there was no difference between groups,
this does not seem to be apparent before onset of disease in this
population. The CFQ has been designed to be used in a high-income
setting,18 Yet, the CFQ is the most commonly used assessment for



BERGMAN ET AL.

TABLE 1 Maternal characteristics and pregnancy outcomes of the study population

n
Maternal age, years (SD)
Race, n (%)
Black
Colored
White
Marital status, n (%)
Cohabitating
Single
Education
Years (SD)
>10 years of education, n (%)

>16 years of education,® years
(SD)

Job situation, n (%)
Working
Student
Unemployed
Living conditions, n (%)
House or apartment
Informal settlement
Nulliparous, n (%)
HIV positive, n (%)
Smoker, n (%)
Alcohol use, n (%)
Metamphetamine use, n (%)
Diabetes, n (%)
Chronic hypertension, n (%)
Anemia, n (%)
Depression, n (%)
GA at delivery, weeks (SD)
Mode of delivery, n (%)
Vaginal delivery
Planned cesarean section
Emergency cesarean section
Postpartum hemorrhage, n (%)
Coagulation disorder (%)
Delivery-discharge, days (SD)
Other organ impairment, n (%)
HELLP
Renal impairment
Dialysis
Neonatal outcome (%)

Discharged home

Eclampsia

61
22.5(6)

40 (66)
21(34)
0(0)

31 (51)
30 (49)

10.6 (2)
36(59)
10.9 (1)

16 (26)
18 (30)
27 (44)

34 (56)
27 (44)
43(71)
7(12)

11 (18)

23(38)
0(0)
38(62)
9 (15)
8(13)
8.0 (5)

16 (26)
11 (18)

Pulmonary edema

28
27.6(7)

21(75)
7 (25)
0(0)

20(71)
8(29)

10.8 (2)
17 (61)
10.9 (2)

12 (43)
2(7)
14 (50)

14 (50)
14 (50)
10 (36)
6(21)
2(7)
0(0)
1(5)
0(0)
2(7)
1(5)
0(0)
31.6(5)

7(25)
2(7)
19 (68)
2(7)
2(7)
9.0(5)

5(18)
4(14)

1(4)

8(29)

Preeclampsia without
severe features

38
25.7 (6)

26 (62)
12(38)
0(0)

19 (50)
19 (50)

11.1(2)
29 (76)
11.1(2)

14 (37)
8(21)
16 (42)

23 (61)
15(39)
20 (53)
6(16)
1(3)
1(3)
0(0)
1(2.7)
6(16)
3(7.9)
2(5.3)
34.0 (4)

13 (34)
2(5)
23 (61)
3(8)
1(3)
4.2(3)

0(0)
0(0)

0(0)

17 (45)

Normotensive
pregnancy

26
28.9 (6)

13 (50)
12 (46)
1(4)

15 (58)
11 (42)

10.7 (2)
18 (69)
10.7 (2)

8(31)
2(8)
16 (61)

4(16)
18 (69)
4(16)
1(4)
1(4)
3.7(5)

0(0)
0(0)

0(0)

22(85)

(Continues)
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TABLE 1 (Continued)

Normotensive

Preeclampsia without

Eclampsia Pulmonary edema severe features pregnancy
Transferred to neonatal unit 28 (46) 13 (46) 17 (45) 4 (15)
Termination of pregnancy 5(8) 5(18) 3(8) 0(0)
Stillborn 8(13) 2(7) 1(3) On

Values are presented as means (standard deviation) and numbers (percentage).

GA, gestational age; HELLP, hemolysis, elevated liver enzymes, and a low platelet count syndrome; HIV, human immunodeficiency virus, SD; standard
deviation.

?Restricted population to women above 16 years of age.

TABLE 2 Results of cognitive assessments (Cognitive Failure Questionnaire and Montreal Cognitive Assessment) of women with
eclampsia, pulmonary edema and preeclampsia without severe features compared with women with normotensive pregnancies

CFQ (95% CI) Pvalue CFQ(95% Cl) P value MoCA (95% ClI) Pvalue MoCA(95%Cl) P value
Mean score EMM n Mean score EMM
45 .54 <.001 <.001
Eclampsia 56  33.7(29.9-37.5) >.99° 32.3(28.1-36.5) >99* 53  21.6(20.4-22.7) <.001° 21.7(20.5-22.9) <.05%
Pulmonary 25  28.5(22.8-34.2) >.99° 27.3(21.2-33.4) >99° 26  21.3(19.7-23.0) <.01? 21.8(20.0-23.5) .09%
edema

Preeclampsia® 34  31.5(26.6-36.4) >99° 32.7(28.1-37.8) >99° 35  26.4(25.0-27.8) >.99° 26.1(24.7-27.6)  >.99°
Normotensive 25  30.1(24.4-35.8) - 31.5(24.6-38.4) - 25  25.8(24.1-27.4) — 25.2(23.2-27.1) -

Values are presented as means and estimated marginal means with 95% confidence intervals (Cl). Results retrieved from robust one-way ANOVA
and robust multi-way ANOVA with maternal age, gestational age at delivery, days from delivery to discharge, and parity as continuous covariates and
living condition as fixed effect for EMM.

CFQ, Cognitive Failure Questionnaire; EMM, estimated marginal means; MoCA, Montreal Cognitive Assessment.
@Pairwise comparisons vs normotensive with Bonferroni correction.
bPreeclampsia without severe features.

TABLE 3 Results of subdomains of the

Cognitive Failure Questionnaire (CFQ) in n Memory Distractibility Blunders Names
women with eclampsia, pulmonary edema, P value 366 .303 764 .818
and preeclampsia without severe features Eclampsia 56 92(77107) 135(12.0-151) 9.4(8.2107)  2.5(2.0-3.1)
compared with women with normotensive
. Pulmonary edema 25 7.2(5.3-9.1) 11.1 (10.9-14.8) 8.3(6.5-10.1) 2.6(1.8-3.7)
pregnancies
Preeclampsia® 34 8.4 (7.0-9.8) 12.9 (8.0-17.0) 9.4 (7.8-10.9) 2.2 (1.5-2.9)
Normotensive 25 7.9 (5.7-10.1) 11.8(9.5-14.1) 9.0(7.2-10.8) 2.2(1.4-3.0)

Values are presented as means with 95% confidence intervals. Results retrieved from robust

ANOVA.

2Preeclampsia without severe features.

cognitive function after preeclampsia.ﬂ'w'20 In our study, many of
the participants live in poverty and some of the items on the CFQ
were not applicable. Examples include questions such as “Do you
find yourself forgetting why you went from one part of/room in the
house to the other?” Many of the women in our study live in a sin-
gle room where they sleep and eat. “Do you find yourself forgetting
what you came to the shop to buy?” was also problematic as many
answered that they always only buy white bread. Although this may
have influenced the outcomes, the groups were comparable.

The MoCA test was also developed in a high-income setting and
a score of 26 points is the cutoff for normal cognitive function.'

In our population, even though women with normotensive preg-
nancies and preeclampsia without severe features scored higher,
the mean scores in these groups were 25.8 and 26.1 points, respec-
tively, which correlates with borderline normal cognitive function.
In a cross-sectional study examining 370 healthy 18-year-old South
African males and females, the optimal cutoff for sensitivity and
specificity to detect cognitive impairment through the MoCA test
was 24 points.?! Thus, women with normotensive pregnancies and
noncomplicated preeclampsia in our study scored above the sug-
gested cutoff for cognitive impairment, whereas women with severe

preeclampsia, and in particular eclampsia, scored below the limit
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TABLE 4 Results of subdomains of Montreal Cognitive Assessment (MoCA) in women with eclampsia, pulmonary edema and
preeclampsia without severe features compared with women with normotensive pregnancies

Delayed
n Visuospatial Naming Attention Language Abstraction recall Orientation
P value .059 151 <.001 <.001 <.01 <.001 <.01
Eclampsia 53 3.3(3.0-3.¢) 2.4(2.2-2.6) 4.1(3.8-4.5) 1.4 (1.1-1.6) 1.1 (0.9-1.3) 3.0(2.6-3.5) 5.4 (5.2-5.6)
Pulmonary edema 26 3.5(3.1-4.0) 2.2(1.9-2.5) 3.9 (3.4-4.3) 1.5(1.2-1.9) 1.2(0.9-1.5) 2.7(2.0-3.3) 5.8(5.5-6.1)
Preeclampsia® 35 4.0 (3.6-4.3) 2.7(2.4-2.9) 5.2 (4.8-5.7) 2.3(2.0-2.7) 1.6 (1.3-1.9) 4.2(3.7-4.8) 5.8(5.6-6.1)
Normotensive 25 3.8(3.4-4.2) 2.5(2.2-2.8) 5.1(4.6-5.6) 2.4(2.1-2.8) 1.5(1.2-1.8) 3.8(3.1-4.4) 5.9 (5.6-6.2)

Values are presented as means with 95% confidence intervals. Results retrieved from robust ANOVA.

#Preeclampsia without severe features.

of normal cognitive function. Many of the women with preeclamp-
sia with severe features, including all those with eclampsia, were
treated with magnesium sulfate for neuroprotection during their
hospital stay. Magnesium sulfate has been shown to improve cog-
nitive function in pregnant women.?? However, magnesium sulfate
was not administered at the time of testing and scores were gener-
ally lower in women who had undergone treatment with magnesium
sulfate (predominately women with eclampsia).

Even though the total sample size is in accordance with previous
similar studies of cognition after preeclampsia, this study included a
considerable number of women with severe disease, which enabled
us to assess different phenotypes of preeclampsia. It is difficult in
high-income countries to perform assessments in women with se-
vere disease such as eclampsia, as the incidence is low, around
5/10 000.% Performing this study in our setting, where eclampsia
is more prevalent, enabled us to recruit this cohort in a short period.
Validated tests which included both subjective and objective cog-
nitive function assessments were used. We also assessed cognition
before and after delivery using different methods. To our knowl-
edge, this study is the first to examine cognitive function in close
proximity to onset of preeclampsia.

Our study does have limitations. Women with preeclampsia with
severe features may have been more tired at the time of cognitive
function testing. We tried to correct for this by adjusting for “time from
delivery to discharge” in the analyses. In addition, no testing for anxi-
ety or depression was performed. However, very few women reported
symptoms suggestive of depression during pregnancy. In addition, we
adjusted for gestational age as a proxy for maternal and neonatal com-
plications that could be related to anxiety and depression postpartum.
The group of women with pulmonary edema was small, introducing
the risk of a type 2 error in the analyses where the differences in
MoCA test were attenuated after adjustment for confounders. There
was no follow up after discharge. Women who deliver at Tygerberg
Hospital often live in informal settlements and it is challenging for
them to return for follow-up visits due to social circumstances. Finally,
women rated their cognitive function prior to diagnosis or delivery ret-
rospectively when doing the CFQ assessment, which could introduce
bias. However, the CFQ is the most common test used in the field and

our results are comparable to previously published studies.

5 | CONCLUSION

Preeclampsia with severe features such as eclampsia and pulmo-
nary edema may inflict an insult on the brain resulting in poorer
cognitive performance close in time to the onset of disease. These
findings need be confirmed in other populations and in greater
detail. Further research is also needed to assess whether these
findings are reversible or if they persist and worsen. The cognitive
impairment now found at the time of a severe hypertensive disor-
der in pregnancy might play a role in the pathway toward the de-
velopment of cerebrovascular diseases such as stroke and vascular
dementia in these women.
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