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Abstract

Objective: The objective of this work is to investigate the role of personality in

pregnancies complicated by hypertension, thru analysis of structure and associations

between negative affect and coping strategies, and their role towards psychological

distress.

Method: A cross-sectional study with 343 women, where 192 pregnancies

complicated by hypertension, was carried out by employing the following tools: the

five-factor model (Big Five), Depression, Anxiety and Stress Scale (DASS-21), and

Jalowiec's Coping Inventory. Two complementary strategies were carried out: an

exploratory approach on the interactions between latent variables and a confirmatory

technique.

Results: Coping strategies seem to be dissociated in the hypertensive group, and

these participants tend to use strategies according to their personality, mostly

emotion focused, extraversion, and neuroticism. The extraversion model exclusively

shows an acceptable goodness-of-fit after a structural equation modelling. A

multigroup analysis reached a full metric invariance level for extraversion.

Conclusions: These results are of interest for both clinical and research settings.

Prenatal screening and associated interventions may reduce perinatal negative

affective states and related pregnancy complications.

K E YWORD S
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1 | INTRODUCTION

Having a baby is an important event in women's life. For many, it

is a time to celebrate. However, for some of them, it can quickly

become overshadowed by adversities or even loss due to

hypertension.

Hypertension is one of the most common health problems in

pregnancy, reaching epidemic proportions (Chen et al., 2017). World-

wide, 5% to 10% of all pregnancies are complicated by hypertension

(Coutinho et al., 2018). It is associated with adverse pregnancy out-

comes as well as maternal and fetal morbidity and mortality (Guo

et al., 2020; Moussa et al., 2018).

There are different types of hypertensive disorders in pregnancy.

Usually, they can be classified as follows: chronic hypertension, gesta-

tional hypertension, and preeclampsia syndrome (Chen et al., 2017).

Differences between these groups are related to clinical characteris-

tics (Steegers et al., 2010). From the physical perspective, hyperten-

sion leads to metabolic and organ changes. Consequently, it is related
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to higher risk of arrhythmia, stroke, and mortality (Coutinho

et al., 2018; Verdecchia et al., 2019).

There are several theories that try to characterize hypertensive

disorders in pregnancy pathophysiology. It is defined as a multifacto-

rial disease, where both genetic and environmental factors can put

pregnant women at greater risk for hypertension. The lack of placental

perfusion, for example, is a condition that worsens the hypertensive

picture (Rana et al., 2020). Its consequences trigger problems in both

mother and foetus. Depending on the severity of the hypertensive

disease, the solution is pregnancy termination, despite eventual

implications to the foetus' survival (Steegers et al., 2010).

Therefore, hypertension is a factor of high interference in preg-

nant woman's quality of life (Patrícia Medeiros Falc~ao et al., 2016).

Moreover, hypertension in pregnancy might amplify vulnerabilities

and other physical and mental health problems. For that reason,

personality should be evaluated, since authors have found that it plays

an important role in predicting physical and mental health (Aluja

et al., 2009; Balada et al., 2019; Hengartner et al., 2016).

Personality refers to relatively stable emotional, behavioural,

cognitive, and motivational differences among subjects (Baumert

et al., 2017; McCrae & Costa, 2008). The five-factor model (Big Five)

is the most common personality model used to describe human

personality. This model suggests five broad domains (extraversion,

agreeableness, conscientiousness, neuroticism, and openness to expe-

rience) and classifies personality in traits (Costa et al., 2019). Interest-

ingly, previous studies have found association between the Big Five

traits and the health outcome. Ibrahim et al. (2015) showed that

higher levels of extraversion and lower levels of neuroticism were

associated with higher physical health-related quality of life in

patients with hypertension. Also, the authors highlighted the impor-

tance of biological pathways that linked personality to future mortality

risk. A recent study found that higher conscientiousness was

associated with lower risk of mortality (O'Súilleabh�ain et al., 2021).

Conversely, pregnancy is a period of intense changes in the body

and in life. Furthermore, pregnant women have increased biologic

vulnerability due to the physical, physiological, and psychological

changes (van Heyningen et al., 2017). Thus, some symptoms of stress,

anxiety, and even depression are relatively common in women during

the prenatal period (Gilles et al., 2018). However, studies highlighted

that the altered emotional state of the pregnant women, such as

stress, anxiety, and depression can lead to negative outcomes in

pregnancy (Black, 2007; Guardino & Dunkel Schetter, 2014; Roos

et al., 2011), especially in high-risk pregnancy (Yali & Lobel, 1999).

Although most studies focused on postnatal mental problems,

especially postnatal depression (Howard et al., 2014), it is known

that prevalence of mental disorders can be higher in the prenatal

period than in the postnatal period (Soto-Balbuena et al., 2018).

According to a meta-analysis, the prevalence rate for self-report

anxiety symptoms was 24.6% in the third trimester of pregnancy

(Dennis et al., 2017). The authors show that prevalence rates of

clinical anxiety disorders steadily increase in a sample of perinatal

women (Goldfinger et al., 2020). Moreover, studies revealed that

mental problems may increase as the pregnancy progresses

(Effati-Daryani et al., 2018). In other words, the third trimester is

the most complex to pregnant women, especially for those who

have their pregnancy complicated by hypertension. In this context,

women may experience demands that can put them in higher risk

for other diseases. However, these demands can be better faced

depending of coping strategies.

Coping is characterized as cognitive and behavioural efforts that

subjects use to manage demands and conflicts among them (Constant

et al., 2018; Folkman & Lazarus, 1988). These efforts can be classified

into two main groups: problem focused—when the purpose is to man-

age or alter the source of stress; or emotion focused—a passive coping

in which strategies are used to regulate the negative emotions associ-

ated with a situation rather than directly dealing with the threatening

situation itself (Hamilton & Lobel, 2008; Moret-Tatay et al., 2016a).

Therefore, it is important to investigate coping strategies in preg-

nancy, once it shows us women's coping patterns, which can be

appropriate or inadequate and can impact on both women and

foetus' health.

Given that the literature seems to indicate that personality traits

might bias the initial states of mental and physical disorders and their

persistence (Corr & Matthews, 2020), we consider of interest to

examine these effects in a critical stressful state such as pregnancies

complicated by hypertension. To the best of our knowledge, this is

the first study to examine the relationship between personality, psy-

chological factors, negative affect, and coping strategies, in pregnan-

cies complicated by hypertension. Given the role of both extraversion

and neuroticism, that have been previously highlighted in the field

(Uliaszek et al., 2010), it is hypothesized that these personality traits

are related to the coping strategies and negative affect relationships

during pregnancy. Moreover, it is hypothesized that differences in

these models appear between hypertensive and healthy pregnancies.

To do so, an exploratory and emerging methodology in the field was

employed, aiming to achieve a better understanding on both the

structure and the relationship between those processes. Therefore, a

network analysis approach was chosen. This is a graph theory-based

methodology which can be used to examine the relationship between

observable and latent variables (Bernabé-Valero et al., 2019; Díaz-

Key Practitioner Message

• Hypertensive women have important differences in cop-

ing strategies and personality factors when compared to

a control group. These differences are remarkable in

women with preeclampsia syndrome.

• Depression, anxiety, and stress were higher in the total

hypertension group than the control group.

• Hypertensive women tend to use coping strategies

according to their personality, mostly emotion focused.

• In the hypertensive group, women who use more emo-

tion-focused coping strategies achieved higher scores of

depression, anxiety, and stress.
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Batanero et al., 2020; Puga et al., 2015; Ruiz-Ruano et al., 2019;

Solares-Hern�andez et al., 2020). Even if the literature argues the role

of networks analysis as an emergent approach rather that the classical

analysis on latent variables, the previous strategy has also been

considered an ideal complement for a confirmatory approach (Guyon

et al., 2017). For this reason, both analyses are considered, where the

data structure is explored under a network analysis, and a confirma-

tory approach was carried out through structural equation modelling

(including an analysis of invariance).

2 | METHODS

2.1 | Study population and data collection
procedures

This cross-sectional study was conducted on an incidental sample

encompassing 343 participants, in a hospital in Southern Brazil. The

research recruited pregnant women in the third trimester attending

prenatal care in the obstetric department in the hospital. Participants

were eligible if they were 18 years of age or older. Women were

excluded if they had a previous diagnosis of kidney disease, a history

of diabetes, fetal malformation, and/or lack of information in the data-

base. Participants' identity confidentiality was guaranteed, and their

participation was voluntary. Women completed at enrolment an

interviewer-administered survey to collect information regarding

sociodemographics, pre-pregnancy general health, and reproductive

and medical history.

Participants were classified according to their diagnosis regarding

previous hypertension at pregnancy: 151 (44%) women were healthy

with uncomplicated pregnancies and 192 (56%) women complicated

by hypertension. Among hypertensive women, 61 (32%) women pres-

ented gestational hypertension, 100 (52%) women developed pre-

eclampsia syndrome, and 31 (16%) women remain with chronic

hypertension. The mean age of the control group was 26.1

± 5.7 years and in the hypertensive group was 28.5 + 6.9 years old.

The proportion of Caucasian women in the control group was 24%

(n = 36) and in the hypertensive group 24% (n = 47). The mean gesta-

tional age in the control group was 271.8 ± 12.8 days and in the

hypertensive group 264.7 ± 19.5 days.

Volunteers were asked to complete four brief self-administered

survey instruments to screen psychological factors. Participants

answered to the Mini-Mental State Examination (Folstein

et al., 1975), Depression Anxiety Stress Scales 21-items Short Form

(DASS-21) (Lovibond & Lovibond, 1995), Jalowiec's Coping Inven-

tory (Jalowiec et al., 1984), and The five-factor model (Big Five)

(John et al., 1991)—adapted and validated for the Brazilian

Portuguese language. The procedures used in the study were in

agreement with the National Research Council of Brazil (Resolution

466/2012) and the Code of Ethics of the World Association.

Ethics Committee clearance was taken at the institution (Protocol

No. 1.777.443-CEP). All participants provided written informed

consent.

2.2 | Instruments

2.2.1 | Mini-Mental State Examination

It enables practical clinical assessment of cognitive status. It consists

of 11 items, divided into two sections. First, it requires verbal

responses to questions of orientation, memory, and attention, with a

maximum score of 21 points. Afterwards, it evaluates specific skills

such as naming and understanding commands, which comprise

9 points. Each of the proposed commands is scored. Therefore, the

total score of the Mini-Mental State Examination ranges between

0 and 30 points, which indicates a high cognitive impairment and bet-

ter cognitive capacity, respectively. In this study, we evaluated

answers in terms of the total score obtained by the subject. Scores

equal to or greater than 27 were considered normal. Accordingly, for

the purpose of the present study, we just included women who

achieved scores equal or superior to 27.

2.2.2 | Depression, Anxiety and Stress Scale—
DASS-21

It consists of 21 statements about negative emotional symptoms

(Lovibond, 1998). Women were asked to consider how much each

statement applied to them in the past week. The participants used a

4-point Likert scale ranging from not at all to very high (score 0 to 3).

Each of the variables (depression, anxiety, and stress) was measured

by seven items. Therefore, the maximum score for each of these three

variables would be 21, rather than a maximum of 21 for the entire

DASS-21. In the end, the total answer points for each subscale were

multiplied by two to produce a possible score of 0 to 42 in each of

the three domains. The DASS-21 showed optimal values in terms

of internal consistency. The Cronbach alpha values for each symptom

were as follows: .91 for depression, .84 for anxiety, .90 for the stress,

and .95 for the total of the three subscales (20). For this study, the

internal consistencies for each symptom were computed: .87 for

depression, .81 for anxiety, and .89 for the stress. In the validation

article, a convergent validity was performed. Moreover, DASS-21 has

a strong correlation with others scales, such as the Beck Depression

Inventory (BDI), the Beck Anxiety Inventory (BAI), and the Inventory

of Stress Symptoms Lipp (ISSL). The correlation between the depres-

sion subscale and the BDI was .86. The correlation between the

anxiety subscale and the BAI was .80. The correlation between the

stress subscale and the ISSL was .74 (Vignola & Tucci, 2014).

2.2.3 | Jalowiec's Coping Inventory

This instrument identifies individual characteristics in the search for

strategies for coping with stressors. It consists of 60 items, presenting

eight styles of coping: confrontive (10 items), evasive (13 items), opti-

mistic (nine items), fatalistic (four items), emotive (five items), palliative

(seven items), supportant (five items), self-reliant (seven items), and
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two subclassifications—focused on problem and focused on emotion.

Women were asked to rate how much they used each coping strategy

to deal with or handle the stressor. The questionnaire is rated using a

3-point Likert scale ranging from 0 (never used) to 3 (frequently used).

According to the authors' recommendation, the interpretation of this

instrument was as follows: first, we accessed the middle score by

summing up items marked in each question dividing by the number of

items contained in the subscale. Afterwards, the relative score results

from the sum of the number of items marked with “x” divided by the

number of items contained in the subscale, called the middle score.

Subsequently, the relative score is calculated by dividing the mean

score of each subscale by the sum of the total half scores.

Higher score indicates higher coping style for coping with

stressors. In this sample, the coefficients of internal reliability for each

subscale were computed: confrontive (.79), supportant (.63), evasive

(.81), fatalistic (.74), optimistic (.62), emotive (.79), palliative (.58), and

self-reliant (.47) and the global Cronbach alpha was .90. In the valida-

tion article, a convergent validity of the subscales showed that 69% or

more were correlated with hypothesized dimensions. Discriminant

validity showed stronger relationships to their hypothesized dimen-

sion than to other dimensions, and all the subscales had a success rate

near 100% (Saffari et al., 2017).

2.2.4 | The five-factor model (Big Five), IGFP-5

This model classifies personality in traits, which are hierarchically

divided into five broad domains: extraversion, agreeableness,

conscientiousness, neuroticism, and openness to experience. It has

44 self-report items in a 5-point Likert scale: strongly disagree, some-

what disagree, neither agree nor disagree, somewhat agree, and strongly

agree. Mean scores for each domain were computed across the items

of every scale separately. Internal consistencies for this study were

computed: extraversion α = .88, agreeableness α = .75, conscien-

tiousness α = .88, neuroticism α = .82, and openness to experience

α = .70. The general Cronbach α = .84. In the validation article, a con-

vergent validity was performed. The correlation between the scale

factors of IGFP-5, the Big Five Inventory (BFI), and the Revised NEO

Personality Inventory (NEO PI-R) were as follows: extroversion

(r = .43), agreeableness (r = .22), conscientiousness (r = .45), neuroti-

cism (r = .45), and openness (r = .27) (Schmitt et al., 2007).

The obstetric information and current medical history such as

hypertension or any other disease, or some type of complication, either

physical or psychological, were extracted from the medical records.

2.3 | Statistical analysis

The study allocated participants into a control group (pregnant

women with normal blood pressure levels) and hypertensive group

(with changes in blood pressure). The hypertensive group was further

divided into three subgroups: gestational hypertension, chronic

hypertension, and preeclampsia syndrome.

Data analysis was performed in the R 3.5.1 environment for the

network analysis and AMOS version 18 for the confirmatory

approach. The study performed descriptive analyses using absolute (n)

and relative (%) values for qualitative variables and average and stan-

dard deviation for quantitative variables. The differences between the

control and hypertensive groups were studied through Student's

t test analyses for independent samples, while variance analyses

(ANOVA) were used to compare the differences between subgroups

of the hypertensive sample. Descriptive analyses were performed

with the psych package (Revelle & Revelle, 2015).

Two network analyses were conducted. One with the control

group and one with the hypertensive group, in order to examine the

magnitude of associations between variables. Network analysis is an

exploratory method based on graph theory. Using the qgraph package

(Epskamp et al., 2012), a bivariate correlation matrix was generated,

and for each pair of variables, the association with the indicated algo-

rithm is calculated considering the level of measurement of these vari-

ables. In a following step, a partial correlation matrix is generated by

inverse variance/covariance matrix. This matrix is subjected to a

smoothing method, setting small values to zero based on a series of

different adjustment parameters. Considering that coefficients are

standardized, partial correlations are analogous to standardized multi-

ple regression coefficients, or betas, thus allowing to be interpreted

using the same rules: 0.1 small effects, 0.3 moderate effects, and ≥0.5

high effects. The last step of network analysis consists of graphing the

partial associations between the variables. Variables are represented

as nodes (or circles), while relationships between variables are repre-

sented as edges (or lines) in the graphic model. The intensity of the

edges of the graph represents the magnitude of these associations,

while their colour (red or blue) represents the direction (negative or

positive, respectively) of the associations (Epskamp & Fried, 2018).

Additionally, the association between the variables, the centrality

indices of each network was examined. The centrality indices indicate

the relevance of the vertices in the system under study, that is, which

nodes have the greatest influence on the network. The measure of

centrality used was the expected influence (Robinaugh et al., 2016),

calculated from the sum of the edges of first (direct associations) and

second (indirect associations) degree of each node.

Due to the high correlation between anxiety, depression, and

stress dimensions, a general index of negative affect was created

through a principal component analysis. This technique allows com-

bining variables by a weighted sum of elements into a standardized

score with average zero and standard deviation one. Moreover, for

the same reason, DASS-21 was considered as a second-order variable

in the structural equation modelling, named psychological distress.

This logic was also followed for coping strategies subfactors.

A structural equation model (SEM) analysis was conducted and

examined through the χ2 to degrees of freedom ratio as well as the

Comparative Fit Index (CFI) and Normed Fit Index (NFI), Incremental

Fit Index (IFI), and Relative Fit Index (RFI). Ideally, these should be

greater than 0.90. The Hoelter Index was also included to determine

adequacy of sample size. Finally, an analysis of invariance was carried

out across the control and hypertensive groups. This is a hierarchical
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procedure which begins with an unconstrained level and continues by

adding constraints successively. The logic of this procedure is to test

the factorial homogeneity structure across groups, from a stage where

all parameters do not need to be equal to a stage where they must be.

3 | RESULTS

Table 1 shows the performance and comparison between the groups

relative to the values obtained in the IGFP-5, DASS-21, and Jalowiec's

Coping Inventory. The control group showed statistically significant

differences when compared to the hypertensive group. The personal-

ity traits openness, extroversion, and agreeableness were higher in

women from the control group. This difference was more relevant

in the subgroup of women with preeclampsia syndrome which, in

general, had the worst results in the hypertensive group. However,

there was no significant difference between the control and hyperten-

sive groups regarding the conscientiousness and neuroticism factors.

The hypertensive group had higher rates of depression, anxiety, and

stress when compared to the control group, this difference being

more pronounced in the subgroup of women with preeclampsia syn-

drome, again. Regarding the coping style, the control group showed to

be more optimistic compared to the hypertensive group. Additionally,

women in the control group achieved lower scores of evasive, fatalis-

tic, emotive, and palliative coping styles. On the other hand, the other

coping styles showed no significant differences between the groups.

The analysis generated partial correlation networks for both the

control and hypertensive groups using the variables negative affect

(anxiety, depression, and stress), extraversion, openness to experi-

ence, coping focused on problem, coping focused on emotion, consci-

entiousness, agreeableness, and neuroticism. Later, the study

extracted the measures of centrality (expected influence) of the two

networks, in both cases indicating that the coping focused on problem

variable is more likely to activate its adjacent nodes (Figure 1).

Based on the centrality measure, two flow charts were generated

(Figure 2) to represent the predictors of coping focused on problem,

TABLE 1 Comparison between control and hypertensive groups in psychological variables

Instruments

Control
(n = 151)

Hypertension
(n = 192)

Gestational hypertension
(n = 61)

Chronic hypertension
(n = 31)

Preeclampsia syndrome
(n = 100)

M (SD) M (SD) M (SD) M (SD) M (SD)

IGFP-5

Openness 35.89 (5.85)a 33.24 (6.53)b 33.51 (6.44)ab 35.23 (5.51)ab 32.23 (6.86)b

Conscientiousness 32.21 (7.33)a 31.09 (8.60)a 30.57 (8.88)a 31.13 (8.03)a 31.17 (8.67)a

Extroversion 28.47 (5.91)a 25.97 (7.72)b 26.46 (7.46)ab 26.65 (6.84)ab 25.22 (8.19)a

Agreeableness 37.16 (5.65)a 34.87 (6.07)b 35.82 (5.83)ab 35.10 (6.26)ab 34.18 (6.08)b

Neuroticism 18.26 (5.89)a 19.33 (5.59)a 17.87 (4.99)a 19.26 (5.75)ab 20.30 (5.75)b

DASS-21

Depression 4.91 (6.90)a 8.30 (7.57)b 6.85 (6.86)a 6.65 (6.97)ab 9.94 (8.08)b

Anxiety 8.98 (6.95)a 12.66 (7.39)b 11.25 (7.12)a 10.84 (7.98)ab 14.36 (7.29)b

Stress 15.93 (8.36)a 21.14 (8.99)b 19.90 (8.48)b 19.55 (9.56)ab 22.68 (8.98)b

Jalowiec's Coping

Inventory

Confrontive 22.63 (4.35)a 23.33 (2.92)a 23.34 (3.05)a 23.29 (3.40)a 22.25 (2.74)a

Evasive 21.94 (5.34)a 25.44 (4.62)b 25.51 (3.85)b 24.48 (4.57)b 25.77 (5.03)b

Optimistic 21.60 (3.82)a 20.52 (2.82)b 21.28 (2.58)a 21.42 (2.79)a 19.67 (2.78)b

Fatalistic 5.27 (2.24)a 6.71 (2.16)b 6.61 (1.97)b 6.29 (2.10)ab 6.97 (2.26)b

Emotive 6.97 (2.73)a 9.04 (2.46)b 8.69 (2.27)b 8.84 (2.55)b 9.38 (2.45)b

Palliative 9.60 (3.06)a 11.24 (2.29)b 11.36 (2.59)b 11.23 (2.34)b 11.15 (2.15)b

Supportant 9.60 (2.97)a 9.32 (2.01)a 9.64 (2.21)a 9.29 (1.86)a 9.09 (1.93)a

Self-reliant 15.63 (2.60)a 16.04 (1.86)a 16.26 (1.84)a 15.84 (2.29)a 15.98 (1.72)a

Confrontive 22.63 (4.35)a 23.33 (2.92)a 23.34 (3.05)a 23.29 (3.40)a 22.25 (2.74)a

Coping focused on

problem

16.11 (3.22)a 16.32 (2.16)a 16.49 (2.37)a 16.29 (2.33)a 16.17 (2.03)a

Coping focused on

emotion

13.49 (2.36)a 14.83 (1.62)b 14.95 (1.50)b 14.68 (1.75)b 14.82 (1.65)b

Note: Statistical differences between groups in each column were indicated by different alphabetic superscripts: (b) differs from (a), and (ab) does not differ

from (a) and (b). M = mean; SD = standard deviation. IGFP-5: The five-factor model—Big Five; DASS-21: Depression, Anxiety and Stress Scale; Problem:

Coping focused on the problem Emotion: Coping focused on emotion. Significance level p < .05.
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which revealed consistent differences between the two groups. In the

control group, coping focused on problem had five first-order predic-

tors. In the hypertensive group, four predictors had a direct associa-

tion with coping focused on problem, with the neuroticism node

changing status to an indirect predictor of coping.

In the control group the strongest predictors of coping focused

on problem were the coping focused on emotion and conscientious-

ness nodes, while in the hypertensive group, the strongest predictors

were conscientiousness and openness to experience. Comparing the

predictors of coping focused on problem in the control group and in

the hypertensive group, there was a reduction about 63% in the ratio

of coping focused on problem and coping focused on emotion. On the

other hand, in the coping focused on emotion and negative affective

relationship, there was a 58% increase from the control group to the

hypertensive group. It was also observed that in the relationship

coping focused on problem and openness to experience, there was a

58% increase in the hypertensive group regarding the control group.

These and other relationships can be seen in Figure 2.

Second, an SEM was carried out on the previous variables.

Table 2 depicts the goodness-of-fit for each model underlying each

personality trait. Extraversion shows acceptable indexes.

Finally, an analysis of invariance was carried out to determine

any significant differences in structural parameters between groups

to a metric level. As depicted in Table 3, there are no significant

changes comparing Model 2 with the less constrained model in the

extraversion trait. Even if neuroticism did not show optimal values

for indexes such as CFI, the invariance analysis was also conducted

due to its role in the literature. In this case, a higher level of

constraints was reached. The comparison between groups is also

provided in Figures 3 and 4.

F IGURE 1 Centrality measures. The first table refers to the measures of centrality of the network of partial correlations in the control group,
and the second refers to the network of the hypertension group

F IGURE 2 Flow chart according to group. Left side: hypertension group. Right side: control group. NegAf = negative affect;
Extr = extraversion; Open = openness to experience; Probl = coping focused on problem; Emot = coping focused on emotion;

Consc = conscientiousness; Agre = agreeableness; Neur = neuroticism [Colour figure can be viewed at wileyonlinelibrary.com]
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4 | DISCUSSION

This research analyses the role and structure of personality in stressful

states, as characterized by prior literature (Corr & Matthews, 2020).

To do so, a comparison between women with pregnancies compli-

cated by hypertension and a control group was established. According

to data, women in the control group achieved higher scores in open-

ness, extroversion, and agreeableness, compared to the hypertensive

group, particularly in women with preeclampsia syndrome. Addition-

ally, conscientiousness and neuroticism traits have not shown a signif-

icant difference between control and hypertensive women. Results

show evidence to support that women in the control group face

adversities strongly related with coping strategies than with the other

factors. Moreover, these women use both coping problem focused

and emotion focused to manage demands, suggesting that coping

strategies work jointly in them. Furthermore, depression, anxiety, and

stress are much related to hypertension in pregnancy, especially in

women with preeclampsia syndrome.

On the other hand, in the hypertensive group, coping strategies

seem to be dissociated. Results showed that personality traits influ-

ence in the decision to use coping strategies focused in emotion.

Hypertensive women with traits of openness and extraversion used

more problem-focused coping strategies. Furthermore, both control

and hypertensive group showed negative correlation between consci-

entiousness and emotion-focused coping.

The results also suggest that the hypertensive group have more

negative affect states compared to the control group. Furthermore,

anxiety, stress, and depression are more intense in women with pre-

eclampsia syndrome, which is in line with previous researches. Some

authors found a 31.2% prevalence of moderate to severe depression

in women with preeclampsia (Kharaghani et al., 2012), a number that

might be supporting the current results. Moreover, another study

found that pregnant women with anxiety had a 2.90 times higher risk

to preeclampsia than control group (van Esch et al., 2018). Of interest,

other authors show that the risk for preeclampsia increases 2.5 and

3.2 times in women with depression and anxiety, respectively, com-

pared to control women (Kurki, 2000). Regarding prenatal stress in

pregnancies complicated by hypertension, prevalence is rarely

reported in international studies. However, there were some

researchers who explored the trend of stress during pregnancy and

found that this prevalence in hypertensive women is high. A Mexican

study found positive association between stress and hypertensive dis-

orders in pregnancy. These authors found that women with more

stress symptoms had an increased risk, ranging from 5 to 26 times, to

the development of hypertensive disorders in pregnancy (Garza-Veloz

et al., 2017). These results are in line with previous studies which

highlighted that prenatal stress is associated with pregnancy-induced

hypertension (Cardwell, 2013). Our study has a cross-sectional design;

thus, it is important to consider that we cannot establish if hyperten-

sive disorders lead to more negative affect states, or if they predis-

pose to higher risk of hypertension in pregnancy. It is known that

negative affect states are risk factors for hypertensive disorders

(Steegers et al., 2010). Moreover, pregnancy presents a physiological

stress (van Heyningen et al., 2017) which may be the onset of a

TABLE 2 Summary of the goodness-
of-fit indexes under assessment

Model p value NFI IFI TLI CFI RMSEA Hoelter

Extraversion <.001 .86 .90 .87 .89 .08 128–138

Neuroticism <.001 .80 .83 .78 .83 .10 90–98

Agreeableness <.001 .75 .76 .70 .75 .13 53–57

Openness <.001 .75 .79 .75 .79 .10 90–96

Conscientiousness <.001 .81 .77 .85 .85 .10 95–102

Note: Degree of freedom: extraversion 3.25; neuroticism 4.60; agreeableness 4.32; openness 4.53;

conscientiousness 4.32.

TABLE 3 Goodness-of-fit statistics for tests of invariance across the control and the hypertension group on extraversion: A summary

Trait Model χ2 df χ2/df CFI RMSEA Δχ2 Δdf Decision

Extraversion Model 1: Configural invariance 831.18 276 3.01 .83 .07 - - -

Model 2: Full metric invariance 857.30 291 2.94 .83 .07 26.12 15 Accept

Model 3: Full metric and scalar 958.80 310 3.09 .80 .07 101.50* 19 Reject

Neuroticism Model 1: Configural invariance 1101.46 266 4.14 .73 .09 - - -

Model 2: Full metric invariance 1062.96 281 3.78 .75 .08 38.5 15 Accept

Model 3: Full metric and scalar 1067.01 300 3.55 .75 .08 .95 19 Accept

Model 4: Structural weights 1068.87 304 3.51 .75 .08 1.86 4 Accept

Model 5: Structural residuals 1076.54 308 3.49 .75 .08 7.67 4 Accept

Model 6: Measurement residuals 1986.44 342 5.80 .47 .11 909.9* 34 Reject

*Invariance level not satisfactory.
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woman's predisposition to disorders. Consequently, women with

pregnancy complicated by hypertension tend to have more anxiety,

stress, and depression. This may be justified by the demands that the

hypertensive pregnant women must face. Since it is a high-risk

pregnancy, it is necessary, for example, that women attend the

obstetric clinics more often. Besides that, health evaluations are usu-

ally done in specialized centres, which may be far from their home.

Furthermore, there is the fear of having a serious illness during preg-

nancy. So, it is understood that if women do not have effective coping

strategies, they will find it more difficult to face such situations.

Therefore, they may present more negative affect states and they

may become more susceptible to other physical and mental health

problems (DiPietro et al., 2004).

Regarding coping strategies, women in the control group tend to

use more problem-focused coping compared to women with hyper-

tension. In general terms, control women presented both problem-

focused coping and emotion-focused coping to face pregnancy's

adversities. Importantly, strategies used to dealing with adverse situa-

tions can put people in lower or higher risk to vulnerability (Biaggi

et al., 2016; van Heyningen et al., 2017). For example, a pregnant

woman who cope by taking action to overcome the problems such as

seeking emotional support tends to have healthier outcomes. On the

other hand, women who avoid dealing with the problems may have

higher deleterious effects of stress. It is known that the emotion-

focused coping strategy requires regulation of stressful emotions

(Moret-Tatay et al., 2016b). Consequently, it tends to hamper the

capacity to solve the problems, in turn increasing negative affective

states. This could explain our data, where we found hypertensive

women with both high levels of depression, anxiety, and stress and

coping strategies focused on emotion. Accordingly, investing in better

coping strategies could be a way to lower negative affective states.

Although hypertension may be caused by several other nonmodifiable

factors such as genetics, hypertensive women with better coping

strategies tend to have a better quality of life (Casagrande

et al., 2019). This is even more important during pregnancy as it

reflects not only in mother's health but also foetus' life.

With regards to personality, openness, extroversion, and agree-

ableness were remarkable in the control group. According to McCrae

F IGURE 3 Confirmatory analysis for neuroticism for the whole data set and each group
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and Costa (2008), openness to experience is associated with cognitive

ability and adaptive behaviours; extraversion is linked to expansive-

ness characteristics and social support, and agreeableness is related to

selflessness and kindness (Aluja et al., 2003). In other words, these

traits are related to positive affect. Consequently, these people tend

to have healthier living habits and better quality of life. It can explain

why we found a negative association with openness, extroversion,

agreeableness, and hypertension in pregnancy, mostly in women with

a severe disorder such as preeclampsia syndrome. Importantly, ana-

lysing just the hypertensive group, women with traits of openness and

extroversion presented more problem-focused coping strategies com-

pared to other personalities. These results are also in line with

previous researches that found better coping strategies in people with

personality traits of openness and extroversion (Afshar et al., 2015).

Furthermore, the conscientiousness trait was important for both

hypertensive and control group. Women who achieve higher scores

of conscientiousness tend to have more problem-focused coping. This

may be explained by subjects' health behaviours. By definition, those

who score higher on the conscientiousness trait also displays higher

levels of self-discipline, persistence and impulse-control

(Jensen-Campbell et al., 2002). Consequently, people who achieve

high scores in conscientiousness might have healthier lifestyles, which

are associated with problem-focused coping. On the other hand,

hypertensive women who scored higher in neuroticism tend to have

more emotion-focused coping strategies.

Lastly, neuroticism traits are associated with anxiety, guilt, sad-

ness, anger, and nervousness (McCrae & Costa, 2008). Therefore, it is

expected that people who achieve high scores of neuroticism tend to

face more difficulties in dealing with adversities, as they have a

tendency to experience more negative emotions. Contrary to expecta-

tions, neuroticism traits have no statistical significance in our sample

when comparing control and hypertensive groups. However, scientific

data remain unclear about it. A study found that higher levels of

neuroticism can be associated to the risk of coronary heart disease

(Jokela et al., 2014). On the other hand, the authors have not found

an association between neuroticism traits and mortality risks in a large

F IGURE 4 Confirmatory analysis for extraversion for the whole data set and each group
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study that included data from 76,150 participants (Jokela et al., 2013).

Of note, both extraversion and neuroticism are described as the most

relevant traits in the stress–anxiety and stress–depression relation-

ships in the literature (Uliaszek et al., 2010). Even if the network

analysis showed strong relationships, the confirmatory approach was

clearer for extraversion.

After the confirmatory approach, this study also supports the

role of extraversion to a certain extent across groups. Particularly,

its invariance across on a both configural and a metric level seems

to be of interest. This result suggests that the factor loadings are

invariant across groups, offering a questionnaire that psychometri-

cally adapts to both samples in terms of factor loading. However,

one of the limitations of work is that the invariance did not reach

the scalar level, also known as strong invariance, which might be

indicative of potential measurement bias among item intercepts.

Therefore, this suggests differences in the way of responding and

rating the items which can be higher or lower among the type of

administrations. On the other hand, the goodness-of-fit for the

neuroticism model was not optimal, but it was examined anyway,

because of its theoretical value. In the invariance analysis it

reached a level of constraint.

The main limitation of the current study is self-reported data and

its incidental sampling. Self-administered survey instruments might be

biased by whether or not individuals were seeking treatment for their

health problems (Chapuis-de-Andrade et al., 2019). Nonetheless, self-

administered forms of assessment as well as incidental samplings are

very common in this field of study. Moreover, they can be easily repli-

cated, increasing the study's reliability. Additionally, the picture found

in this Brazilian sample may not be found in other cultures. Further

studies should explore our results in different population and investi-

gate if is it possible to have better blood pressure levels with changing

coping strategies.

Nevertheless, we considered the inclusion of both analysis

approaches in the current work, an exploratory and confirmatory one,

is an extra value for the field. Rather than being exclusive one to

another, by combining them, a promising new way to infer psychologi-

cal attributes might be reached.

To conclude, the current research provided an integrative picture

of the relationship of personality, psychological factors, such as

negative affect or psychological distress and coping strategies in

pregnancies complicated by hypertension. Our study showed that

hypertensive women have important differences when compared to a

control group. These differences are remarkable in women with

preeclampsia syndrome, a severe hypertension disorder. Women in

the control group achieved higher scores in openness, extroversion,

and agreeableness and use different coping strategies jointly. In other

words, these women usually are more active in life, and they are more

organized. If we think about how these people can be described in

general terms, they prefer novelties, they may be always active in life,

and they are more organized.

On the other hand, in the hypertensive group, coping is dissoci-

ated and participants tend to use more strategies according to their

personality. Moreover, depression, anxiety, and stress were higher in

the total hypertension group than the control group. However, hyper-

tensive women who use more emotion-focused coping strategies

achieved higher scores of negative affective states.

Finally, extraversion seems to be the most relevant trait of per-

sonality from both exploratory and confirmatory approaches across

both groups, and its invariance, to reach a full metric invariance. Given

the differences of personality, psychological factors, such as depres-

sion, stress, anxiety symptoms, and coping strategies in women with

pregnancy complicated by hypertension compared to normal pregnan-

cies, prenatal screening and appropriate interventions may reduce

perinatal negative affective states and associated pregnancy complica-

tions. For example, to stimulate activities aimed at developing and

learning new skills and experiences, activities to reduce anxiety, stress,

and depression during pregnancy, strengthening the support network

(family, friends, health teams) may also be helpful. Health profes-

sionals must understand that women may present different psycho-

logical factors during pregnancy. However, it's important to consider

that gestational changes, such as hypertension, can exacerbate these

negative affective states. Therefore, early identification as well as

instituting adequate treatment provides better quality of life and, con-

sequently, a positive impact for the health for both mother and baby.

In other words, more attention should be paid to detect and treat

psychological factors, such as mental problems during pregnancy. It

will benefit the pregnant women themselves, as well as benefitting

the next generation.
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