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Measuring resilience and stress i

during pregnancy and its relation
to vulnerability and pregnancy outcomes
in a nulliparous cohort study
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Edilberto A. Rocha Filho?, Débora F. Leite?, Ricardo P. Tedesco®, Danielly S. Santana®, Karayna G. Fernandes®,
Maria J. Miele', Joao P. Souza®, Jose G. Cecatti'” and MAESI Study Group

Abstract

Background Resilience reflects coping with pregnancy-specific stress, including physiological adaptations of the
maternal organism or factors arising from the socioeconomic context, such as low income, domestic violence, drug
and alcohol use, lack of a support network and other vulnerability characteristics. Resilience is a dynamic characteristic
that should be comparatively evaluated within a specific context; its association with perceived stress and social vul-
nerability during pregnancy is still not fully understood. This study aimed at exploring maternal resilience, perceived
stress and social vulnerability during pregnancy and its associated factors and outcomes.

Methods Prospective multicenter cohort study of nulliparous women in Brazil determining resilience (Resilience
Scale; RS) and stress (Perceived Stress Scale; PSS) at 28 weeks of gestation (+ 1 week). Resilience and stress scores were
compared according to sociodemographic characteristics related to maternal/perinatal outcomes and social vulner-
ability, defined as having low level of education, being adolescent, without a partner or ethnicity other than white.

Results We included 383 women who completed the RS and PSS instruments. Most women showed low resilience
scores (median: 124.0; IQR 98-143). Women with a low resilience score (RS < 125) were more likely from the Northeast
region, adolescents, other than whites, did not study or work, had a low level of education, low family income and
received public antenatal care. Higher scores of perceived stress were shown in the Northeast, other than whites, at
low levels of education, low annual family income and public antenatal care. Pregnant women with low resilience
scores (n=198) had higher perceived stress scores (median = 28) and at least one vulnerability criterion (n=181;
91.4%).

Conclusion Our results reinforce the role of resilience in protecting women from vulnerability and perceived stress. It
may prevent complications and build a positive experience during pregnancy.
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Background

Pregnancy is a period of emotional challenges, aris-
ing from social and psychological factors and hormonal
changes related to this phase [1]. This period of women’s
life is full of changes and adaptations and a cognitive
perception of uncontrollability and unpredictability,
expressed in a physiological and behavioral response, is
an ultimate definition of stress [2]. During pregnancy,
stressors are related to both specific events and physi-
ological adaptations of the maternal organism. Pregnancy
symptoms include nausea, weight gain, insomnia, and
emotional lability. Individual factors include unplanned
pregnancy, changes in family dynamics, antenatal com-
plications, or fear of developing complications [3, 4]. The
socioeconomic context may also aggravate stressors for
these pregnant women: low-income status, domestic vio-
lence, use of drugs and alcohol, lack of a family support
network and other vulnerabilities [5]. Literature has dem-
onstrated that three out of four pregnant women report
some symptoms that indicate a level of stress [6]. Long-
term exposure to stressors during pregnancy is asso-
ciated with adverse maternal and perinatal outcomes,
including premature rupture of membranes, preterm
labor and small for gestational age fetuses [2, 6]. Stud-
ies have established an association between intrauterine
stress and repercussions on cognitive and motor devel-
opment and behavioral alterations in childhood [7]. A
higher incidence of psychological disturbances occurs
in women during pregnancy and postpartum [8]. These
women require proper care and follow-up for adequate
detection and intervention [9, 10].

Psychology has studied individual human reactions to
adverse circumstances and/or stress factors, termed resil-
ience [2, 11, 12]. This reaction is dependent of the inten-
sity, frequency and level of stressors, and the response
and coping mechanisms of the individual. The concept of
resilience is the capacity to adapt to adversities in life. It is
considered a subjective indication of this response, which
encompasses internal strength, competence, and flexibil-
ity concepts, and may be inversely related to depression,
perceived stress and anxiety [13, 14]. Some authors sug-
gest that resilience may increase in adult life, probably
deriving from a positive effect of overcoming limits and
adversities during a lifetime [15, 16]. Resilience in women
during pregnancy is still poorly studied.

Resilience should be assessed comparatively in a spe-
cific context and considering expected responses (e.g.,
same age group, social and cultural context, etc.) [17]. An
individual in a context of vulnerability may be suscepti-
ble to higher exposure to risk factors such as health and
economic constraints; vulnerability conditions can lead
to different coping levels according to a particular con-
text and individual characteristics. For instance, lower
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education, belonging to ethnic minority groups, higher
work load, food insecurity and unhealthy habits are asso-
ciated with barriers to health care, [5, 17, 18].

Women may fear the changes and physiological adap-
tations during pregnancy, childbirth, and the post-
partum period [19, 20]. Resilience may help pregnant
women cope with psychosocial problems, apart from
pregnancy-specific concerns. Therefore, identifying less
resilient groups in contexts of higher vulnerability may
facilitate assisting women who are at higher risk and
have less access to resources necessary to cope with some
pregnancy-related process. This may contribute to the
individual care of each pregnant woman and can sup-
port specific intervention strategies [21, 22]. It would be
remarkably important for nulliparous women, who are
facing maternity for the first time.

Although relevant for maternal and perinatal health,
little is known about resilience during pregnancy and its
determinants such as stress and maternal characteristics;
similarly, studies addressing pregnancy outcomes related
with lack of resilience are scarce. The current study aims
to explore maternal resilience, perceived stress, and its
association with vulnerability in a population of nullipa-
rous pregnant women. Furthermore, the purpose is to
evaluate the sociodemographic characteristics, health
conditions and maternal and perinatal outcomes associ-
ated with different degrees of resilience and stress.

Methods
This was a multicenter prospective cohort study. It was
conducted in four referral obstetric care units in Brazil,
within the Brazilian Network for Studies in Reproductive
and Perinatal Health [23]. The primary objective of the
MAES-I study (Maternal Actigraphy Exploratory Study
— I) was to identify predictors of gestational complica-
tions, using data generated by wearable/mobile technol-
ogy (wrist-worn sensors) to monitor sleep vigilance and
physical activity. Methodological details and procedures
related to the MAES-I study are described elsewhere
[23]. Briefly, sample size calculation of the cohort was
based on a 3 to 20% prevalence of major obstetric compli-
cations (e.g. preeclampsia, fetal growth restriction, ges-
tational diabetes, bleeding complications). A theoretical
population of more than 1 million pregnant women was
considered, with an acceptable margin of error of 4%, and
a 95% confidence interval, resulting in 384 women. The
final sample was calculated at 400 pregnant women. This
article follows the STROBE (Strengthening the Reporting
of Observational Studies in Epidemiology) checklist for
reporting a cohort study [24].

From March 2018 to March 2020, the four partici-
pating centers included nulliparous low-risk pregnant
women, singleton pregnancy, gestational age confirmed
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between 19 and 21 weeks. Table S1 (Supplementary
Material) shows that exclusion criteria were: history
of >3 abortions, preexistent diabetes, stage II chronic
hypertension or in use of medication, thyroid disease,
kidney disease, HIV, hepatitis B or C, Systemic lupus
erythematosus, antiphospholipid syndrome, sickle
cell disease, suspicion of major fetal anomaly, anti-
depressant or anxiolytic use, any condition that lim-
its the performance of physical activity, major uterine
anomaly, cervical suture, knife cone biopsy, ruptured
membranes, use of long-term steroids, low-dose aspi-
rin, calcium (>1 g/24 h), eicosapentaenoic acid (fish
oil)>2.7 g, vitamin C>1000 mg, vitamin E>400 UI,
and heparin/LMW heparin, untreated thyroid disease.
Data collection of epidemiological and clinical charac-
teristics of the woman, pregnancy, childbirth, postpar-
tum and newborn occurred during pregnancy at three
antenatal visits (19-21, 27-29 and 37-39 weeks of
gestation). In addition, a review of the medical records
of mother and newborn was performed. During preg-
nancy, data collection included information on soci-
odemographic and anthropometric characteristics,
maternal nutrition, lifetime habits, health history, ges-
tational complications, resilience and stress.

Data collection on resilience and perceived stress
occurred around 28 weeks (+1 week). Pregnant women
were interviewed in a private room in the antenatal care
unit. Standardized and validated (self-administered)
instruments were applied and records were transcribed
to the MedSciNet web-based platform system.

Resilience was assessed by the Wagnild and Young
Resilience Scale (1993), translated into Brazilian Por-
tuguese, adapted transculturally and validated by Pesce
et al. in 2005 [25, 26]. The original scale comprises
25 items, with a 7-point Likert scale, ranging from 1
(strongly disagree) to 7 (strongly agree); the total score
ranges from 25 to 175. Scores over 145 indicate a high
level of resilience, scores between 125 and 145 indicate
a moderate level of resilience and scores under 125 indi-
cate a low level of resilience [27].

Stress was evaluated with the perceived stress scale
developed by Cohen et al. [28] and translated into Bra-
zilian Portuguese and validated in 2007 by Luft et al
[29]. This scale has 14 items, 7 with a positive connota-
tion and 7 with negative connotation, scoring from 0 to
4 (0O=never, 1=almost never, 2=sometimes, 3=fairly
often, 4=very often). Questions with a positive con-
notation should be inversely added (0=4; 1=3; 2=2,
3=1 and 4=0), and negative questions should be added
directly to their respective scoring values. The sum of all
14 items obtains the total scale score which does not have
a cut-off for degrees of perceived stress. Scores may range
from zero to 56. Higher perceived stress will score more
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points [28]. Questions from both instruments refer to the
women’s perception from the last month.

Data of sociodemographic characteristics and preg-
nancy included Brazilian region (Southeast or Northeast,
according to inclusion site); maternal age (categorized
as<19 and>19 years old); ethnicity/skin colour (self-
reported and categorized as white and other than white),
marital status (self-reported and categorized as with or
without a partner), maternal occupation (self-reported
and categorized as “Paid work or studying” or “Neither
working nor studying”); schooling (self-reported and
categorized as having had primary, secondary, college or
higher education); monthly family income (self-reported
local currency categorized as<1,000, 1,001-2,000
and >2,000 Brazilian Reais (BRL); estimated currency
exchange rate at the time of the study was 1 US Dol-
lar=5 BRL); source of antenatal care, smoking, alcohol
consumption, other drug use and history of any sub-
stance use. Data collection on maternal health conditions
included urinary tract infection or any other infection in
the first half of pregnancy, vaginal bleeding, hyperten-
sive disorders (pre-eclampsia) and hospitalization in this
period.

Vulnerability was defined by a theoretical-social con-
cept based on five sociodemographic characteristics
[30]: low level of education (less than 12 full years of
schooling), adolescent (age 19 or younger), monthly fam-
ily income < 1,000, without a partner during pregnancy
(including single, divorced and widowed) or other than
white ethnicity. In order to understand the impact of
vulnerability, we thought to consider an analysis of its
continuum as follows: no criterion of vulnerability, any
criterium of vulnerability, exactly one criterion, exactly
two criteria and three or more criteria.

Maternal and perinatal outcomes were onset of sponta-
neous labor, preterm birth, mode of birth (vaginal versus
cesarean), time women stayed in hospital after childbirth
(postnatal discharge), adequacy of birth weight, non-
reassuring fetal status, fetal or neonatal death, neonatal
intensive care unit (NICU) admission, low Apgar score,
intubation at birth, preeclampsia, gestational hyperten-
sion, gestational diabetes, neonatal near-miss events,
adverse perinatal outcome or any severe obstetric com-
plication. Neonatal near miss was defined as having
birthweight <1750 g, 5™ minute Apgar<7 or gestational
age at birth <33 weeks. Any adverse perinatal outcome
(APO) was defined as having at least one of the following:
NICU admission, intubation, hypoglycemia, 5th minute
Apgar <7, oxygen therapy or mechanical ventilation.

Resilience and perceived stress scores were analyzed
by the distribution of measures of central tendency (the
number used to represent the center or middle of a set of
data values) and rate of resilience levels, according to the
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sociodemographic profile of the population. Chi-square
test was used for percentage comparisons. Mann—Whit-
ney U and Kruskal-Wallis tests were used to compare
medians of two and three categorical variables. Bivari-
ate analysis assessed the association between sociode-
mographic factors, maternal health and pregnancy with
resilience and perceived stress. Correlation between
resilience and perceived stress scores was assessed by
Pearson’s correlation coefficient. Risk estimates for
low resilience and high perceived stress were estimated
according to degrees of vulnerability using risk ratios
and 95% confidence intervals. Also, we calculated risk
for pregnancy outcomes according to levels of resilience,
using risk ratios and 95% confidence intervals. P-val-
ues<0.05 were considered statistically significant. Bon-
ferroni correction was applied to all analyses in order to
test several hypotheses concurrently, while limiting type I
error rate, brought on by inflation.

Results
The MAES-I study identified 470 women as eligible to
participate in the cohort and a total of 402 women were
included (Fig. 1). For this analysis, 383 women had com-
pleted the resilience and perceived stress scales and
answers were analyzed.

Figure 2 addresses the association between per-
ceived levels of stress and resilience. A moderately weak
and negative linear correlation was observed between

Page 4 of 15

resilience and perceived stress scores (Pearson’s correla-
tion coefficient -0.376, p <0.001). The higher the level of
resilience, the lower perceived stress.

Table 1 describes in detail the distribution of resilience
and perceived stress. Mean and median resilience scores
were 118.6 (Standard deviation:+29.4; range 33-167)
and 124.0 (IQR: 98.0-143.0; 10™"-90" percentiles: 77.0-
152.0). Mean and median perceived stress scores were
26.7 (Standard deviation: +6.27; range 9.0-50.0) and 27.0
(IQR: 23.0-30.0; 10™"-90'™" percentiles: 18.0-34.0).

When compared to highly resilient women, women
with low resilience (n=198) comprised of higher propor-
tions of women living in the Northeastern region of Bra-
zil (79.8%, n=158/198), adolescents (28.8%; n=57/198),
other than whites (81.8%; n=162/198), those who did
not work or study (44.2%; n=_87/197), had lower school-
ing level (14.1%; n=28/198), had monthly family income
under 1,000 BRL (46.5%; n=92/198) and received pub-
lic antenatal care (95.5%; n=189/198)(Table 2). At least
one criterion of vulnerability was presented in 91.4% of
the women with low resilience (#=181/198). The major-
ity of women with low resilience was non-smoking or
had quit smoking when they knew they were pregnant
(97.5%; n=193/198), never used alcohol or stopped when
they found out they were pregnant (94.4%; n=187/198).
Regarding any substance use (e.g. tobacco, alcohol, drugs
or other drugs), 90.9% (n=180/198) reported never using
these substances during pregnancy.

Assessed for eligibility
(n=470)

[ Enrolment }

Excluded (n= 68)
- Miscarriage (n=8)

- Duplicated (n=8)

- Not meeting inclusion criteria (n=5)
- Exclusion criteria (n=17)

- Declined to participate (n=4)

- Withdrawn before 1%t visit (n=21)

- Protocol violation (n=5)

Enrolment and First Visit
(n=402)

[ Follow-up }

Excluded (n=19)
- Resilience or

Perceived Stress Scale
unavailable

Considered for analysis

N=383

[ Analysis }

Fig. 1 Flowchart of the MAES-I study — analysis of resilience and perceived stress during pregnancy
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Fig. 2 Association (A) and linear correlation (B) between Resilience and Perceived Stress scores among women from MAES-I study. Legend: A
Distribution of maternal stress according to categories of resilience. Kruskal-Wallis test showed a significant difference of stress scores between
groups (p<0.001). B Pearson’s correlation coefficient of -0.379 (p-value <0.001) shows that there was a significant linear correlation between

resilience and perceived stress scores
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Table 1 Resilience and perceived stress score among
participants of the MAES-I study
Characteristics Resilience score Perceived
n=381 Stress score
n=381
Mean 1185 26.7
Std Deviation 294 6.27
Minimum 33.0 9.0
Maximum 167.0 50.0
Percentile 5 66.1 16.0
Percentile 10 77.0 18.0
Percentile 25 98.0 230
Percentile 50 (median) 124.0 270
Percentile 75 143.0 300
Percentile 90 152.0 340
Percentile 95 156.0 36.0

Std deviation Standard deviation

Maternal characteristics showing higher perceived
stress scores were observed in the Northeastern region
(median 28.0, p-value<0.001), other than-whites
(median 28.0, p-value<0.019), with secondary level
of education (median 28.0, p-value<0.002) or lower
(median 27.0, p-value<0.002), family income between
1001,00 and 2000,00 BRL (median 29.0, p-value <0.001)
or less (median 28.0, p-value<0.001), public antenatal
care (median 27.0, p-value <0.015), no history of drug use
(median 27.0, p-value 0.014), no history of any substance
use (median 27.0, p-value<0.021) and low resilience
scores (median 28.0, p-value <0.001) (Table 3).

The distribution of resilience and perceived stress in
the studied population are presented in the supplemen-
tary material (Figures S1).

There was no significant difference between higher
perceived stress scores and maternal age, marital status,
maternal occupation, smoking, alcohol use, maternal
comorbid conditions, baseline BMI at the first antenatal
care visit, urinary tract infection or any other infection,
vaginal bleeding, hospitalization and sexual intercourse
in the first half of pregnancy.

Table 4 evaluated the estimated risks for low resilience
and high perceived stress according to degrees of vulner-
ability. Women with at least one criterion of vulnerability
had a higher risk of low resilience (RR 2.29; 95% CI 1.50—
3.50), as well as those with only one criterion (RR 1.89;
95% CI 1.20-2.98), two criteria (RR 2.31; 95% CI 1.48-
3.60) or three or more criteria (RR 2.77; 95% CI 1.80—
4.27). Regarding the risk for perceived stress score above
the 3rd quartile of the population sampled, only women
with one criterion of vulnerability showed a statistically
significantly increased risk (RR 1.96; 95%CI 1.07- 3.60).
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There was no significant association when only perceived
stress >90™ percentile was analyzed.

Maternal and perinatal outcomes of the sample popu-
lation were analyzed according to levels of resilience
(Table 5). Data on pregnancy outcomes from 372 women
were available for analysis. There was no statistically sig-
nificant difference between maternal and perinatal out-
comes in women with low or moderate/high resilience.
Outcomes were also analyzed in comparison to perceived
stress scores in the sample. No statistically significant
difference was observed between each outcome and per-
ceived stress score (Table 6).

Discussion

This is the first study to examine resilience, perceived
stress and vulnerability in women with low-risk pregnan-
cies. Low-resilient women had more social vulnerability-
related characteristics, such as being from the Northeast,
adolescent, other than white, low-educated, unem-
ployed, from a low-income family and receiving public
antenatal care. Such women often had higher perceived
stress scores. There is a paucity of studies that apply the
Wagnild & Young scale to assess resilience in pregnant
women [25]. In general, resilience of a woman is meas-
ured indirectly, taking into consideration stress factors,
depression, maturity, and self-esteem [31-33]. Salazar-
Pousada et al. used a reduced version of the scale (ver-
sion with 14 questions—RS14) in a case—control study
[34] that evaluated depressive symptoms and resilience
in pregnant adolescents [34]. The scale, however, was
applied after birth in the postpartum period and not dur-
ing pregnancy, which may have different implications on
the interpretation of the context and significance of these
results. Resilience is usually assessed in women experi-
encing a significant level of stress or health conditions
during pregnancy. In a qualitative study, Kaye et al. evalu-
ated resilience and vulnerability in 36 pregnant women
admitted to hospital with severe complications (near-
miss) [33]. Olajubu et al. assessed resilience (RS-14) and
perceived stress (reduced version with 10 questions—
PSS-10) in a population of 241 adolescents: 80.5% of the
sample was categorized as having moderate levels of per-
ceived stress related to pregnancy and 77.2% were classi-
fied as having low resilience; they also found an inverse
relationship between perceived stress and resilience
[35]. An American study by Johnson et al. [36] evaluated
resilience using the 25-item Connor-Davidson Resil-
ience Scale (CD-RISC 25) in a population of 30 pregnant
women of a predominantly minority community, the
majority of which were multiparous women with a mean
antenatal resilience score of 82.0; similarly, Connor et al.
found that the general population had a resilience score
of 80.4 [36]. Connor’s study demonstrated the association
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Table 2 Distribution of resilience according to socio-demographic characteristics
Resilience

Characteristics Low Moderate High p-value

n=198 n=100 n=83

Region <0.001
Northeast 158 (79.8%) 27 (27.0%) 24 (28.9%)

Southeast 40 (20.2%) 73 (73.0%) 59 (71.1%)

Maternal age 0.013
<19 57 (28.8%) 18 (18.0%) 12 (14.5%)
>19 141 (71.2%) 82 (82.0%) 71 (85.5%)

Ethnicity <0.001
White 36 (18.2%) 51 (51.0%) 36 (43.4%)

Other than white 162 (81.8%) 49 (49.0%) 47 (56.6%)

Marital status 0.269
With partner 152 (76.8%) 74 (74.0%) 56 (67.5%)

Without partner 46 (23.2%) 26 (26.0%) 27 (32.5%)

Maternal Occupation® 0.005
Paid work or studying 110 (55.8%) 74 (74.0%) 57 (68.7%)

Neither working nor studying 87 (44.2%) 26 (26.0%) 26 (31.3%)

Schooling 0.001
Primary 28 (14.1%) 6 (6.0%) 1(1.2%)

Secondary 140 (70.7%) 67 (67.0%) 65 (78.4%)
College or more 30 (15.2%) 27 (27.0%) 17 (20.5%)

Monthly Family Income (R$) <0.001
0-1000 92 (46.5%) 18 (18.0%) 19 (22.9%)

1001 to 2000 61 (30.8%) 29 (29.0%) 16 (19.3%)
>2000 45 (22.7%) 53 (53.0%) 48 (57.8%)

Source of antenatal care 0.011
Public 189 (95.5%) 86 (86.0%) 78 (94.0%)
Private/insurance/mixed 9 (4.5%) 14 (14.0%) 5 (6.0%)

Vulnerability 181 (91.4%) 68 (68.0%) 64 (77.1%) <0.001

Smoking 0.079
Currently or during pregnancy 5(2.5%) 4 (4.0%) 7 (8.4%)

Never 193 (97.5%) 96 (96.0%) 76 (91.6%)

Alcohol drinking 0.033
Currently or during pregnancy 11 (5.6%) 12 (12.0%) 12 (14.5%)

Never 187 (94.4%) 88 (88.0%) 71 (85.5%)

Other drugs 0.507
Currently or during pregnancy 3(1.5%) 3 (3.0%) 3 (3.6%)

Never 195 (98.5%) 97 (97.0%) 80 (96.4%)

History of use of any substance 0.005
Currently or during pregnancy 18 (9.1%) 20 (20.0%) 18 (21.7%)

Never 180 (90.9%) 80 (80.0%) 65 (78.3%)

Previous maternal conditions 30 (15.2%) 29 (29.0%) 18 (21.7%) 0.018

Urinary tract infection in the first half of pregnancy 28 (14.1%) 15 (15.0%) 16 (19.3%) 0.548

Vaginal bleeding in the first half of pregnancy 31 (15.7%) 15 (15.0%) 14 (16.9%) 0.941

Intercourse in the first half of pregnancy 164 (82.8%) 89 (89.0%) 65 (78.3%) 0.144

Occurrence of any infection in the first half of pregnancy 62 (31.3%) 25 (25.0%) 33 (39.8%) 0.101

Hospitalization in the first half of pregnancy 3(1.5%) 3 (3.0%) 0 (0%) 0.267

Missing information for a) 1
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Table 3 Distribution of perceived stress according to socio-demographic characteristics

Perceived Stress Scale

Characteristics n Median IQR Mean SD p-value #

Region <0.001
Northeast 209 280 25.0-30.5 279 52
Southeast 172 25.0 20.0-30.0 252 70

Maternal age (years) 0.112
<19 87 28.0 25.0-31.0 274 53
>19 294 27.0 22.0-30.0 264 6.5

Ethnicity 0.011
Other than white 260 28.0 24.0-31.0 27.3 59
White 121 26.0 20.0-30.0 254 6.8

Marital status 0.301
Without partner 99 280 23.0-31.0 274 6.4
With partner 282 27.0 23.0-30.0 264 6.2

Maternal Occupation ? 0.381
Neither working nor studying 139 280 24.0-30.0 269 53
Paid work or studying 241 27.0 220-310 26.5 6.7

Schooling (years) 0.002 #
Primary 35 27.0 240-31.0 28.3 52
Secondary 272 28.0 23.0-31.0 27.1 6.2
College or more 74 250 20.0-282 244 6.3

Monthly Family Income (R$) <0.001 #
0-1000 129 280 25.0-30.0 27.5 57
1001 to 2000 106 29.0 25.0-31.0 28.0 53
>2000 146 250 20.0-29.2 250 6.9

Source of antenatal care 0.016
Public 353 270 23.0-31.0 269 6.1
Private/insurance/mixed 28 24.5 19.2-27.0 244 7.7

Vulnerability 0.001
Yes 313 28 24.0-31.0 27.2 6.0
No 68 25 19.0-30.0 24.5 6.7

Smoking 0.951
Currently or during pregnancy 16 26.0 23.2-305 27.1 6.9
Never 365 27.0 23.0-30.0 26.7 6.2

Alcohol drinking 0.223
Currently or during pregnancy 35 26.0 21.0-29.0 264 7.7
Never 346 27.0 23.0-31.0 26.7 6.1

Other drugs 0.014
Currently or during pregnancy 9 22.0 18.5-26.0 222 4.2
Never 372 27.0 23.0-31.0 26.8 6.2

History of use of any substance 0.024
Yes 56 25.0 20.0-29.0 25.7 77
No 325 27.0 23.0-31.0 26.8 59

Previous maternal conditions 0.987
Yes 77 27.0 22.5-30.5 26.8 6.5
No 304 27.0 23.0-30.0 26.7 6.2

Urinary tract infection in the first half of pregnancy 0.075
Yes 59 28.0 25.0-32.0 28.1 7.0
No 322 27.0 23.0-30.0 264 6.0

Vaginal bleeding in the first half of pregnancy 0.160
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Table 3 (continued)
Perceived Stress Scale
Characteristics n Median IQR Mean SD p-value #
Yes 60 280 25.0-31.0 279 6.9
No 321 27.0 22.5-30.0 26.5 6.1
Intercourse in the first half of pregnancy 0.727
Yes 318 27.0 23.0-30.0 266 6.1
No 63 27.0 22.0-320 27.1 6.8
Occurrence of any infection in the first half of pregnancy 0451
Yes 120 27.0 23.2-31.0 27.1 6.5
No 261 27.0 23.0-30.0 26.5 6.1
Hospitalization in the first half of pregnancy 0.128
Yes 6 220 17.5-28.2 228 6.1
No 375 27.0 23.0-30.0 26.7 6.2
Resilience <0.001 %
Low 198 280 26.0-31.0 29.1 5.1
Moderate 100 255 20.0-30.0 255 5.7
High 83 220 17.0-26.0 224 6.8
Missing information for a) 1. #Mann-Whitney U test for all comparisons, except for # Kruskal-Wallis test. /QR interquartile range, SD standard deviation
Table 4 Risk estimates for low resilience and high perceived stress according to degrees of vulnerability (n=383)
Vulnerability
None Any RR[95%CI]  Only one RR[95%CI] Two RR[95%CI]  Three RR [95%Cl]
condition conditions or more
conditions
Resilience
Low 17 (25%) 181 (57.8%) 2.31 52 (47.3%) 1.89 59 (57.8%) 2.31 70 (69.3%) 2.77 [1.80-
[1.51-3.52] [1.20-2.98] [1.48-3.60] 4.27]

Moderate/ 51 (75%) 132 (42.2%) Ref

58 (52.7%) Ref

43 (42.2%) Ref 31 (30.7%) Ref

High
Perceived Stress Scale

>3rd 11(16.2%) 85 (27.0%) 1.66 35(31.8%) 1.96 22 (21.6%) 1.33 26 (25.7%) 1.5910.84-3.00]
Quartile [0.94-2.95] [1.07-3.60] [0.69-2.56]

<3rd 57 (83.8%) 230 (73.0%) Ref 75 (68.2%) Ref 80 (78.4%) Ref 75 (74.3%) Ref
Quartile

>90th 5(7.4%) 42 (133%) 181 17 (15.5%) 2.10 11 (10.8%) 1.46 14 (13.9%) 1.8810.71-4.99]
centile [0.74-4.41] [0.81-5.43] [0.53-4.03]

<90th 63 (92.6%) 273 (86.7%) Ref 93 (84.5%) Ref 91 (89.2%) Ref 87 (86.1%) Ref
centile

Conditions considered as vulnerability criteria: low level of education (less than 12 complete years of schooling); adolescent (age 19 or younger); monthly family
income < 1,000; without a partner during pregnancy (including single, divorced and widowed) or other than white

between lower scores with a history of depression and
antidepressant use, anxiety medication or insomnia and
did not find an association between previous obstetric
complications and substance abuse. We found that in
our low-risk population of pregnant women, a higher
proportion of women had low resilience scores (<125,
51.7%); only 21.7% were classified as having high resil-
ience (score>145). These results raise some questions
about 1) whether the cut-off points to classify degrees of

resilience apply to obstetric populations; 2) the existence
of particularities intrinsic to pregnancy that may be asso-
ciated with higher rates of low resilience, such as fatigue,
emotional distress, feeling overwhelmed by the sense of
responsibility of taking-care.

In our study, women with low resilience and higher
stress were more likely to have social vulnerability char-
acteristics. Factors such as ethnicity, low level of edu-
cation, low-income level, and lack of a partner during
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Table 5 Resilience and maternal and perinatal outcomes (n=372)
Resilience
Low Moderate/High RR [95% Cl]

Onset of Labour

Spontaneous 126 (66.0%) 115 (63.5%) Ref

Induced/Elective C-section 65 (34.0%) 66 (36.5%) 0.94[0.76-1.17]
Preterm

pi-PTB 10 (5.2%) 4 (2.2%) 1.39[0.98-1.96]

Spontaneous 10 (5.2%) 5(8.2%) 0.77 [047-1.27]

No 171 (89.6%) 162 (89.6%) Ref
Mode of delivery

Vaginal 98 (51.3%) 99 (54.7%) Ref

C-section 93 (48.7%) 82 (45.3%) 1.06 [0.87-1.30]
Postpartum discharge ®

1-3 days 152 (80.0%) 145 (81.5%) Ref

>3 days 38 (20.0%) 33 (18.5%) 0.95[0.75-1.22]
Non-reassuring fetal status b 22 (19.6%) 23 (16.2%) 1.13[0.81-1.59]
Adequacy of birth weigh

SGA 25 (13.1%) 23 (12.7%) 0.99[0.74-1.33]

AGA 155 (81.1%) 141 (77.9%) Ref

LGA 11 (5.8%) 7 (9.4%) 0.75 [0.46-1.20]
Fetal death 1 (0.5%) 0 (0%) -
Neonatal death ¢ 0 (0%) 2(1.1%) -
NICU admission 12 (6.3%) 15 (8.3%) 0.85[0.55-1.32]
Low 5-min Apgar Score 2 (1.0%) 2(1.1%) 0.97 [0.36-2.60]
Intubation at birth © 2(1.1%) 3(1.7%) 0.77 [0.26-2.29]
GDM ¢ 32 (22.1%) 29 (17.1%) 1.17 [0.89-1.55]
Pre-eclampsia © 14 (7.3%) 11 (6.1%) 1.10[0.76-157]
Any Great Obstetric Syndromef 58 (39.2%) 51 (29.7%) 4 [0.98-1.57]
APO 12 (6.3%) 16 (8.8%) 0.82[0.53-1 27}
Neonatal Near Miss 7 (3.7%) 6 (3.3%) 1.05[0.62-1.75]
Maternal mortality 1 (0.5%) 2(1.1%) 0.64[0.13-3.21]
Total 191 183

Missing information for a) 4, b) 18, ¢) 1, d) 55, ) 48, f) 52 cases. AGA adequate for gestational age, APO adverse perinatal outcomes, GDM gestational diabetes mellitus,
LGA large for gestational age, NICU neonatal intensive care unit, pi-PTB provider initiated Preterm Birth, SGA small for gestational age. APO was defined as having at
least one of the following: NICU admission, intubation, hypoglycemia, 5™ minute Apgar < 7, oxygen therapy or mechanical ventilation

pregnancy, have already been explored in the literature
in the context of possible effects on physical and men-
tal health [37-39]. The most vulnerable women had
worse gestational outcomes, either directly related to
clinical complications or delays in identifying disease
and health care provision [40]. It is believed that the
presence of stress factors alone is not sufficient to pro-
mote alterations in physical or mental health, since it
depends on individual perceptions of the stressor [41].
Furthermore, an individual can manage these factors.
Concerning the use of substances, our results were
not consistent with data from the literature [42-44].
It is known that the use of drugs and/or alcohol may
be considered as a mechanism to cope with stress

[42, 43, 45]. Other studies using the perceived stress
scale, have reported an association between alcohol
use and high levels of stress [45]. Nevertheless, our
data showed that in those with low resilience, there
was a higher proportion of women that never smoked,
drank, or used any type of substance. In contrast, the
higher rates of perceived stress were not significantly
related to smoking or alcohol use during pregnancy.
Identification of the use of alcohol and drugs dur-
ing pregnancy is challenging. While some voluntarily
report their habit, others underestimate social use or
hide for fear of stigmatization related to substance use
during pregnancy. Therefore, self-reported data have
less accuracy [44].
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Table 6 Perceived stress and maternal and perinatal outcomes (n=372)

Stress
n Median IQR Mean SD p-value#

Onset of Labour 0.164
Spontaneous 241 280 23.0-31.0 27.0
Induced/Elective C-section 131 26.0 22.0-30.0 26.1 +6.0

Preterm 0468+
pi-PTB 14 305 20.5-29.0 279
Spontaneous 25 28.0 23.5-29.0 265
No 333 27.0 23.0-30.0 26.6 +

Mode of birth 0377
Vaginal 197 27.0 23.0-30.0 265
C-section 175 27.0 23.0-31.0 26.9 +

Postpartum discharge 0918
1-3 days 297 27.0 26.7 +65
>3 days 71 27.0 26.6 +

Non-reassuring fetal status 0.364
Yes 45 27.0 22.0-320 273
No 209 27.0 22.0-30.0 265 +

Adequacy of birth weight 0.230%
SGA 48 285 24.0-31.0 27.7
AGA 296 27.0 22.0-30.0 266
LGA 28 26.5 19.5-29.7 25.1 +

Neonatal death 0.853
Yes 2 27.5 - 27.5 +7.7
No 369 27.0 23.0-30.0 26.7 +

NICU admission 0.229
Yes 27 29.0 22.0-33.0 27.7
No 345 270 23.0-30.0 266 +

Low 5-min Apgar Score 0.670
Yes 4 245 20.5-32.2 257
No 368 270 23.0-30.0 267 +

Intubation at birth 0.654
Yes 5 250 20.0-31.5 256
No 366 270 23.0-30.0 26.7 +

GDM 0.571
Yes 61 26.0 23.0-29.5 26.3
No 254 27.0 22.0-31.0 26.6 +

Pre-eclampsia 0.715
Yes 25 26.0 25.0-305 264
No 347 27.0 23.0-30.0 26.6 +

Any major obstetric syndrome 0.944
Yes 109 27.0 23.0-30.0 266
No 211 27.0 22.0-31.0 26.5 +7.0

APO 0.344
Yes 28 29.0 22.0-327 274 +6.1
No 344 27.0 23.0-30.0 266 +63

Neonatal Near Miss 0.338
Yes 13 29.0 23.5-325 28.0
No 359 27.0 23.0-30.0 266 +6.3

Maternal mortality 0.905
Yes 3 27.0 - 256
No 369 270 23.0-30.0 267

# Mann-Whitney U test for all comparison, except for + Kruskal-Wallis test. AGA adequate for gestational age, APO adverse perinatal outcomes, GDM gestational diabetes mellitus,
IQR interquartile range, LGA large for gestational age, NICU neonatal intensive care unit, pi-PTB provider initiated Preterm Birth, SGA small for gestational age. APO was defined as
having at least one of the following: NICU admission, intubation, hypoglycemia, 5™ minute Apgar <7, oxygen therapy or mechanical ventilation. SD standard deviation
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No significant associations between maternal and peri-
natal outcomes and resilience or perceived stress scores
were found. Since it was a sample composed of low-risk
nulliparous women, the frequency of expected adverse
outcomes is usually low [46, 47]. Mgaya et al. published
that multiparity was associated with higher maternal and
perinatal risk compared to nulliparity [46]. The sample
had a larger number of women under the age of 35, who
generally have better perinatal outcomes [47, 48]. Also,
the presence of a previous health condition, including
diabetes, hypertension taking medication and thyroid
disease, were exclusion criteria, which may have contrib-
uted to the low incidence of adverse effects in our sam-
ple. No classifications or value ranges exist for degrees of
stress. This is another limitation that makes it difficult to
interpret stress level across different groups. According
to Cohen et al,, statistical accuracy is reduced when the
stress scale variable is categorized [28]. Therefore, two or
five points higher in the stress scale is difficult to inter-
pret in terms of clinical relevance.

Studies evaluating resilience in obstetric populations
are scarce; further studies are necessary to better evalu-
ate its relationship with maternal morbidity and preg-
nancy complications. It should also be considered that
among outcomes in the MAES-I study, those related to
mental health were not included [35, 49, 50]. Outcomes
may also be affected by participation bias and the Haw-
thorne effect, since the participating women were known
to be part of a study. These women were evaluated, inter-
viewed, and examined during study visits by health care
professionals (researchers). The examination comprised
blood pressure measurement, urine strip test and diabe-
tes monitoring, which may have improved antenatal care
and prevented worse outcome [51].

Physiological adaptations of pregnancy, and typical
pregnancy symptoms (e.g. nausea, lumbar pain, pelvic
pain, constipation and insomnia) may affect a woman’s
wellbeing. Childbirth and postpartum anxiety also con-
tribute to a higher incidence of psychological distur-
bances during the gestational and puerperal periods
[51, 52]. All these stressors may have different effects on
maternal health [52, 53]. Individual evaluation of per-
ceived stress, maternal resilience and identification of
vulnerability criteria can increase the identification of
individualized needs, giving the opportunity to provide
broader individual health care, perceiving, preventing
and treating adverse maternal and perinatal outcomes
[52—54]. Antenatal care is a unique time to evaluate how
a pregnant woman perceives stressors and withstand
their effects, helping the establishment of bonds, pro-
motion and stimulation of personal resources, and con-
struction of a social support network that can provide a
positive experience during pregnancy [54, 55].
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In order to achieve comprehensive health care accord-
ing to the pregnant women’s needs, it is essential to
identify sociodemographic and psychosocial factors asso-
ciated with increased stress or social vulnerability [56,
57]. In our study, vulnerability was associated with lower
resilience and higher stress and it was considered as hav-
ing one of the following conditions: low level of education
(less than 12 complete years of schooling); adolescent
(age 19 or younger); monthly family income <1,000;
without a partner during pregnancy (including single,
divorced, and widowed) or other than white. The first
point to discuss is that having a partner is not a guarantee
of partnership. Having a partner disengagement during
pregnancy or a partner who does not want the pregnancy,
argues more, or is absent during childbirth is associated
with higher levels of stress, anxiety, maternal depression,
and other perinatal complications, including higher rates
of fetal death [58, 59]. Therefore, it raises the importance
of addressing support from partners and family’s indi-
viduals. Racial inequities are also an issue with worse
antenatal, childbirth and postpartum care among other
than white women [60]. Low maternal schooling is asso-
ciated with increased maternal mortality, preterm birth,
low birth weight and lower antenatal care attendance [61,
62]. Adolescence is associated with more adverse perina-
tal outcomes, hypertensive disorders of pregnancy, pre-
term birth and low birth weight [63].

A limitation of this study is that we did not address
additional mental health aspects in the investigation,
using standardized instruments [35, 49, 50]. Further-
more, similar to perceived stress, resilience was only
assessed in pregnancy during one time period which
might undermine the understanding of the resilience and
stress throughout pregnancy. It should be highlighted
that the dynamic nature of resilience and perceived stress
refer to the “last month” Nevertheless, there is a paucity
of literature on this type of evaluation and further stud-
ies are required to identify the best time to evaluate and
whether reassessment is necessary [35, 36]. Another
limitation is that both scales were approved for research
purposes only, preventing current clinical evaluation and
contextualization of our data [26—-28]. We envision, how-
ever, that these scales could be applied in an intervention
study aiming to evaluate mental health in relation with
pregnancy outcomes.

Conclusions

This study reinforces the importance of a multidi-
mensional approach to health care during pregnancy.
Antenatal care is a window of opportunity to identify
psychosocial predictors of vulnerability, perceiving con-
texts that provide scarce resources to overcome and
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reverse pregnancy stress factors. Therefore, access to
resilience scores in pregnant women may be useful to
develop individual and targeted coping strategies for sup-
port of women at higher risk. The field of mental health
in pregnancy, focusing on the association of resilience,
stress and vulnerability is still not fully understood. Fur-
ther studies are necessary to reinforce the relevance of
resilience and its role in preventing complications and
construction of a positive experience in pregnancy.

Abbreviations

APO Adverse perinatal outcome

BMI Body mass index

BRL Brazilian Reais

CD-RISC25  25-Item Connor-Davidson Resilience Scale
cl Confidence interval

IRB Institutional Review Board

MAES-I Maternal Actigraphy Exploratory Study — |
NICU Neonatal intensive care unit

PSS Perceived Stress Scale

PSS-10 10-Item perceived stress scale

RR Relative risk

RS Resilience Scale

RS-14 14-Item Resilience Scale

STROBE Strengthening the Reporting of Observational Studies in

Epidemiology

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/512884-023-05692-5.

Additional file 1: Table S1. Inclusion and exclusion criteria of MaternalAc-
tigraphy Exploratory Study | (MAES-I). Figure S1. Distribution ofResilience
scores among women from MAES-| study.

Acknowledgements
We would like to acknowledge the contribution of other members of the
MAES—I study group.

MAES-I study Group

Anic C Alves', Renato T Souza', Jussara Mayrink', Rafael B. Galvao', Maria L.
Costa', Francisco E. Feitosa?, Edilberto A Rocha Filho?, Débora F Leite?, Ricardo
P Tedesco®, Danielly S Santana®, Karayna G Fernandes”, Maria J Miele', Joao

P. Souza®, Jose G Cecatti', Daisy Lucena?, Denise Ellen F Cordeiro?, Danilo
Anacleto?, Livia C Nascimento®, Mariana B Rogerio®, Francisco Barbosa Junior”.

Authors’ contributions

JGC, JPS conceived and planned the cohort. JGC, RTS, DFL, FEF, EARF, RBG, JM,
MLGC, RPT, DSS, KGF, MJM, AAC developed all related procedures, implemented,
and carried out the cohort. RTS, AAC, and JGC designed and performed the
current analysis. AAC wrote the first draft manuscript under the supervision of
RTS and JGC. All authors, including those from the MAES-I study group, read,
reviewed, and approved the final version of the manuscript.

Funding

This study was granted by The Bill and Melinda Gates Foundation through the
Grand Challenge Exploration program, call 19 (research grant OPP1182749).
Dr Renato T Souza received funding from the HRP Alliance, part of the UNDP-
UNFPA-UNICEF-WHO-World Bank Special Programme of Research, Develop-
ment and Research Training in Human Reproduction (HRP), a co-sponsored
programme executed by the World Health Organization (WHO), to complete
his studies. The APC for this article was also covered by the BMGF. This article
represents the views of the named authors only and does not represent the
views of the World Health Organization.

Page 13 of 15

Availability of data and materials
The datasets used and/or analysed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

Methodological procedures and ethical aspects of the current study were in
compliance with the Declaration of Helsinki, amended in Hong Kong in 1989,
and Brazilian ethical principles of the Brazilian National Health Council (Resolu-
tion CNS 466/12). The MAES-I study was approved by the Institutional Review
Board (IRB) of the coordinating center and all the remaining participating cent-
ers: CRE from the School of Medical Sciences, University of Campinas, CRE from
the Maternidade Escola Assis Chateaubriand of the Federal University of Ceara
in Fortaleza, CRE from the Center for Health Sciences of the Federal University of
Pernambuco in Recife, and CRE from the Jundiai Medical School (first Letter of
Approval 1.834.116, issued on November 24, 2016). The participants were duly
informed and signed the Informed Consent form prior to study inclusion. Per-
ceived stress and resilience scales are not routinely used in clinical and obstetric
practice for screening or diagnosis of mental disorders. Thus, the application

of resilience and perceived stress scales did not generate information that
could be clinically translated into a diagnosis of (ab-)normality. The antenatal
care team was responsible for interpreting the results obtained by assessment
scales, potentially identifying mental disorders (e.g. anxiety, depression) or even
recognizing the need for psychological or psychiatric follow-up and timely inter-
vention. These healthcare workers considered other types of information about
the woman, her routine antenatal care and local institutional protocols.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'Department of Obstetrics and Gynecology, School of Medical Sciences,
University of Campinas (UNICAMP), 101 Alexander Fleming, Cidade Uni-
versitaria, Campinas, SP, Brazil. 2Federal University of Cear4, Fortaleza, CE,
Brazil. *Department of Gynecology and Obstetrics, Medical Sciences School,
Federal University of Pernambuco, Recife, PE, Brazil. *Department of Obstet-
rics and Gynecology, Jundiai Medical School, Jundiaf, SP, Brazil. *Department
of Social Medicine, Ribeirdo Preto Medical School, University of Sao Paulo,
Ribeirdo Preto, SP, Brazil.

Received: 21 July 2021 Accepted: 9 May 2023
Published online: 29 May 2023

References

1. Parcells D. Women's mental health nursing: depression, anxiety and stress
during pregnancy. J Psychiatr Mental Health Nurs. 2010;17(9):813-20.
Koolhaas JM, Bartolomucci A, Buwalda B, et al. Stress revisited: a
critical evaluation of the stress concept. Neurosci Biobehav Rev.
2011;35(5):1291-301. https://doi.org/10.1016/j.neubiorev.2011.02.003.
(Epub 2011 Feb 21 PMID: 21316391).

Lobel M, Cannella DL, Graham JE, et al. Pregnancy-specific stress, pre-
natal health behaviors, and birth outcomes. - PsycNET. Health Psychol.
2008;27(5):604-15.4.

4. Correia LL, Linhares MBM. Maternal anxiety in the pre- and postnatal
period: a literature review. Rev Lat Am Enfermagem. 2007;15:677-83.
Maxson PJ, Edwards SE, Valentiner EM, et al. A multidimensional approach
to characterizing psychosocial health during pregnancy. Maternal Child
Health J. 2016;20(6):1103-13.

6. Rodrigues OMPR, Schiavo RdA. Stress na gestagao e no puerpério:
uma correlagdo com a depressdo pods-parto. Rev Bras Ginecol Obstet.
2011;33(9):252-7.

Moss KM, Simcock G, Cobham V, et al. A potential psychological mecha-
nism linking disaster-related prenatal maternal stress with child cognitive


https://doi.org/10.1186/s12884-023-05692-5
https://doi.org/10.1186/s12884-023-05692-5
https://doi.org/10.1016/j.neubiorev.2011.02.003

Alves et al. BMC Pregnancy and Childbirth

20.

21

22.

23.

24,

25.
26.
27.

28.

29.

30.

(2023) 23:396

and motor development at 16 months: The QF2011 Queensland Flood
Study. Dev Psychol. 2017;53(4):629-41.

Vesga-Lépez O, Blanco C, Keyes K, et al. Psychiatric disorders in pregnant
and postpartum women in the United States. Arch Gen Psychiatry.
2008;65(7):805-15.

Kassada DS, Waidman MAP, Miasso Al et al. Prevaléncia de transtor-

nos mentais e fatores associados em gestantes. Acta Paul Enferm.
2015,28(6):495-502.

Psychiatric Disorders During Pregnancy Massachusetts General Hospital
(MGH) Center for Women's Mental Health. Available from: https://women
smentalhealth.org/specialty-clinics/psychiatric-disorders-during-pregn
ancy/. Accessed 24 May 2023.

. Kobasa SC, Maddi SR, Kahn S. Hardiness and health: a prospective study. -

PsycNET. J Pers Soc Psychol. 1982;42(1):168-77.

Rutter M. Implications of resilience concepts for scientific understanding.
Ann N'Y Acad Sci. 2006;1094:1-12.

Leipold B, Greve W. Resilience a conceptual bridge between coping and
development. Eur Psychol. 2009;14(1):40-50.

Fontes AP, Neri AL. Resiliéncia e velhice: revisao de literatura. Cien Saude
Colet. 2015;20(5):1475-95.

Smith GC, Bert HJ. Resilience in adulthood and later life: What does it
mean and where are we heading? - PsycNET. Annu Rev Gerontol Geriatr.
2012,32:3-28.

Laranjeira CASdJ. Do vulneravel ser ao resiliente envelhecer: revisao de
literatura. Psic: Teor Pesq. 2007;23:327-32.

Oliveira MAD, Reis VLD, Zanelato LS, et al. Resiliéncia: anéalise das
publicagdes no periodo de 2000 a 2006. Psicologia: Ciéncia e Profissao.
2008,;28(4):754-67.

Neggers Y, Goldenberg R, Cliver S, et al. The relationship between psy-
chosocial profile, health practices, and pregnancy outcomes. Acta Obstet
Gynecol Scand. 2010;85(3):277-85.

Steen M, Robinson M, Robertson S, et al. Pre and post survey find-

ings from the Mind “Building resilience programme for better mental
health: pregnant women and new mothers! Evid Based Midwifery.
2015;13(3):92-9.

Ledn MAG, Caparros-Gonzalez RA, Romero-Gonzalez B, et al. Resilience
as a protective factor in pregnancy and puerperium: its relationship with
the psychological state, and with hair cortisol concentrations. Midwifery.
2019;75:138-45.

Haack KR, Vasconcellos JdSdl, Pinheiro SD, et al. Resiliéncia: um estudo
com brasileiros institucionalizados. Rev Bras Crescimento Desenvolv
Hum. 1998;8:70-5.

Bergstrand K, Mayer B, Brumback B, et al. Assessing the relationship
between social vulnerability and community resilience to hazards. Soc
Indic Res. 2015;122(2):391-409.

Souza RT, Cecatti JG, Mayrink J, Galvéo RB, et al. Identification of earlier
predictors of pregnancy complications through wearable technologies
in a Brazilian multicentre cohort: Maternal Actigraphy Exploratory Study |
(MAES-) study protocol. BMJ Open. 2019,9(4): €023101.

von EIm E, Altman DG, Egger M, et al; STROBE Initiative. The Strengthen-
ing the Reporting of Observational Studies in Epidemiology (STROBE)
statement: guidelines for reporting observational studies. PLoS Med.
2007;4(10):e296.

Wagnild G, Young HM. Development and psychometric evaluation of the
Resilience Scale. J Nurs Meas. 1993;1(2):165-78.

Pesce RP, Assis SG, Avanci JQ, et al. Adaptacao transcultural, confiabilidade
e validade da escala de resiliéncia. Cad Saude Publica. 2005;21:436-48.
Wagnild G. A review of the Resilience Scale. J Nurs Meas.
2009;17(2):105-13.

Cohen S. Perceived stress in a probability sample of the United States. In:
Spacapan S, Oskamp S, editors. The Claremont Symposium on Applied
Social Psychology - The social psychology of health. Newbury Park: Sage
Publications; 1988.

Luft CDB, Sanches SdO, Mazo GZ, et al. Versao brasileira da Escala de
Estresse Percebido: traducdo e validagdo para idosos. Rev Saude Publica.
2007;41(4):606-15.

Solar O, Irwin A. A conceptual framework for action on the social determi-
nants of health. Social Determinants of Health. Discussion Paper 2 (Policy
and Practice) Geneve: World Health Organization (WHO); 2010. https://
apps.who.int/iris/handle/10665/44489.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Page 14 of 15

Harville EW, Xiong X, Buekens P, et al. Resilience after hurricane katrina
among pregnant and postpartum women. Womens Health Issues.
2010;20(1):20-7.

Johnson KM, Paley FM, Modest AM, et al. The impact of pregnancy on
resilience in women seeking obstetric care at an urban community
health center. SciMed Central. 2021;1(1):1004.

Kaye D, Kakaire O, Nakimuli A, et al. Survivors’understanding of vulner-
ability and resilience to maternal near-miss obstetric events in Uganda.
Int J Gynaecol Obstet. 2014;127(3):265-8.

Salazar-Pousada D, Arroyo D, Hidalgo L, et al. Depressive symptoms and
resilience among pregnant adolescents: a case-control study. Obstet
Gynecol Int. 2010,2010: 952493.

Olajubu A, Omoloye G, Olajubu T, et al. Stress and resilience among
pregnant teenagers in lle-Ife, Nigeria. Eur J Midwifery. 2021;5:9.
Johnson K, Paley F, Modest A, et al. An assessment of depression,
psychosocial factors, and resilience among women seeking prenatal
care at an urban community health center. Int J Gynaecol Obstet.
2018;140(2):153-8.

Kim M, Lee S, Bae S, et al. Socioeconomic status can affect pregnancy
outcomes and complications, even with a universal healthcare system.
Int J Equity Health. 2018;17(1):2.

Lee S, Lee S, Lim N, et al. Differences in pregnancy outcomes, prenatal
care utilization, and maternal complications between teenagers and
adult women in Korea: A nationwide epidemiological study. Medicine.
2016;95(34): €4630.

Dominguez T, Dunkel-Schetter C, Glynn L, et al. Racial differences in
birth outcomes: the role of general, pregnancy, and racism stress. Health
Psychol. 2008;27(2):194-203.

Pacagnella R, Cecatti J, Parpinelli M, et al. Delays in receiving obstetric
care and poor maternal outcomes: results from a national multicentre
cross-sectional study. BMC Pregnancy Childbirth. 2014;5(14):159.
Broekman B. Stress, vulnerability and resilience, a developmental
approach. Eur J Psychotraumatol. 2011;2. https://doi.org/10.3402/ejpt.
v2i0.7229.

Wubetu AD, Habte S, Dagne K. Prevalence of risky alcohol use behavior
and associated factors in pregnant antenatal care attendees in Debre
Berhan, Ethiopia, 2018. BMC Psychiatry. 2019;19(1):1-9.

Sinha R. How does stress increase risk of drug abuse and relapse? Psy-
chopharmacology. 2001;158(4):343-59.

Bhuvaneswar C, Chang G, Epstein L, et al. Alcohol use during preg-
nancy: prevalence and impact. Prim Care Companion J Clin Psychiatry.
2007;9(6):455-60.

Yoon S, Kim H, Doo M. Association between perceived stress, alco-

hol consumption levels and obesity in Koreans. Asia Pac J Clin Nutr.
2016;25(2):316-25.

Mgaya A, Massawe S, Kidanto H, et al. Grand multiparity: is it still a risk in
pregnancy? BMC Pregnancy Childbirth. 2013;13:241.

Pinheiro R, Areia A, Mota Pinto A, et al. Advanced maternal age:

adverse outcomes of pregnancy a meta-analysis. Acta Med Port.
2019;32(3):219-26.

Heazell A, Newman L, Lean S, et al. Pregnancy outcome in mothers over
the age of 35. Curr Opin Obstet Gynecol. 2018;30(6):337-43.

Roos A, Faure S, Lochner C, et al. Predictors of distress and anxiety during
pregnancy. Afr J Psychiatry. 2013;16(2):118-22.

Pargas R, Brennan P, Hammen C, et al. Resilience to maternal depression
in young adulthood. Dev Psychol. 2010;46(4):.805-14.

Viellas EF, Domingues RMSM, Dias MAB, et al. Assisténcia pré-natal no
Brasil. Cad Saude Publica. 2014;30(Suppl 1):51-15.

DiPietro J, Ghera M, Costigan K, et al. Measuring the ups and downs of
pregnancy stress. J Psychosom Obstet Gynaecol. 2004;25(3-4):189-201.
Pais M, Pai MV. Stress Among Pregnant Women: A Systematic Review. J
Clin Diagnostic Res. 2018;12(5):LEO1-LE4.

Konradt CE, Cardoso TdA, Mondin TG, et al. Impact of resilience on the
improvement of depressive symptoms after cognitive therapies for
depression in a sample of young adults. Trends Psychiatry Psychother.
2018;40(3):226-31.

World Health Organization. WHO recommendations on antenatal care
for a positive pregnancy experience. Geneva: World Health Organization;
2016. Available from: https://apps.who.int/iris/rest/bitstreams/1064 182/
retrieve.


https://womensmentalhealth.org/specialty-clinics/psychiatric-disorders-during-pregnancy/
https://womensmentalhealth.org/specialty-clinics/psychiatric-disorders-during-pregnancy/
https://womensmentalhealth.org/specialty-clinics/psychiatric-disorders-during-pregnancy/
https://apps.who.int/iris/handle/10665/44489
https://apps.who.int/iris/handle/10665/44489
https://doi.org/10.3402/ejpt.v2i0.7229
https://doi.org/10.3402/ejpt.v2i0.7229
https://apps.who.int/iris/rest/bitstreams/1064182/retrieve
https://apps.who.int/iris/rest/bitstreams/1064182/retrieve

Alves et al. BMC Pregnancy and Childbirth

56.

57.

58.

59.

60.

61.

62.

63.

(2023) 23:396

Gall, M. From Social Vulnerability to Resilience: Measuring Progress
toward Disaster Risk Reduction; United Nations University Institute for
Environment and Human Security (UNU-EHS): Bonn, Germany. 2013.
Available online: http://www.ehs.unu.edu/file/get/11125.pdf.

Steen M, Francisco AA. Bem-estar e salide mental materna. Acta Paul
Enferm. 2019;32(4):1lI-V.

Urquia ML, Pulver A, Heaman M|, et al. Partner disengagement from

pregnancy and adverse maternal and infant outcomes. J Womens Health.

2017,26(3):234-40.

Chambliss L. Partner disengagement and maternal and neonatal out-
come. J Womens Health. 2017;26(3):199.

Diniz CSG, Batista LE, Kalckmann S, et al. Desigualdades sociodemogra-
ficas e na assisténcia a maternidade entre puérperas no Sudeste do
Brasil segundo cor da pele: dados do inquérito nacional Nascer no Brasil
(2011-2012). Saude Soc. 2016;25(3):561-72.

Haidar FH, Oliveira UF, Nascimento LFC. Escolaridade materna: correlagdo
com os indicadores obstétricos. Cad Saude Publica. 2001;17(4):1025-9.
Coutinho PR, Cecatti JG, Surita FG, et al. Factors associated with low birth
weight in a historical series of deliveries in Campinas Brazil. Rev Assoc
Med Bras. 2009;55(6):692-9.

Azevedo WFD, Diniz MB, Fonseca ESVBD, et al. Complicacbes da
gravidez na adolescéncia: revisdo sistematica da literatura. Einstein.
2015;13(4):618-26.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 15 of 15

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

B BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



http://www.ehs.unu.edu/file/get/11125.pdf

