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ABSTRACT

Objective: Postpartum women are a vulnerable population to pandemic stressors that challenge their
psychological well-being. Thus, reliable and valid instruments are necessary to measure pandemic-related
stress and to identify risk and protective factors. This work aimed to assess psychometric properties of the
COVID-19 Pandemic-Related Stress Scale (PSS-10-C) and associations of maternal pandemic stress with
demographic, reproductive and pandemic factors of Argentinian postpartum women during the second
COVID-19 wave.
Design: An online cross-sectional survey was conducted from April to June 2021.
Setting: Online recruitment of postpartum women was carried out during the second wave of COVID-
19 in Argentina. This study was conducted in accordance with the Declaration of Helsinki and had the
corresponding ethical approval.
Participants: This study was performed on 300 women, aged 18-49 years, up to 12 months postpartum
in Argentina.
Measurements and findings: Stress was assessed with PSS-10-C, with a sociodemographic questionnaire
being used to collect demographic, reproductive and pandemic variables. Statistical analysis included psy-
chometric procedures, structural equation modeling, and multiple regressions. PSS-10-C was a reliable
and structurally valid instrument with two subscales, with entire scale, Stress and Coping subscales scor-
ing 17.31 (6.52), 9.70 (4.61) and 7.61 (2.77), respectively. History of mood disorders, pregnancy loss, and
unhealthy child during the pandemic predisposed to increased stress (8 > 0.10, p < 0.05), whereas hav-
ing work and practicing breastfeeding promoted coping to face it (8 < -0.13, p < 0.05). This situation
was impaired by mood changes, loss of happiness, economic changes, fear of contracting COVID-19 -own
or by a loved one- (f > 0.11, p < 0.05).
Key conclusions: The study highlighted the vulnerability of postpartum women’s mental health in the
pandemic context, with PSS-10-C being a useful instrument for clinicians and researchers to assess per-
ceived stress. Targeting interventions toward women at higher risk can be highly beneficial for maternal
and child health.

© 2022 Elsevier Ltd. All rights reserved.

Introduction

(Kuriala, 2021). The unexpected onset of this disease has disrupted
daily life, leading governments around the world to impose re-

The current COVID-19 pandemic represents a public health strictions to contain and mitigate its spread (Ganesan et al., 2021).
problem due to its impact on people’s physical and mental health Since the beginning, people have been exposed to numerous stres-

sors impacting their psychological well-being. There is evidence
that the fear of contracting the virus or that a loved one will do so;
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pact, school closings, teleworking) have been related to mental dis-
orders (Saricali et al., 2020; Simsir et al., 2021; Scotta et al., 2020).

This becomes more relevant for mentally vulnerable popula-
tions, such as pregnant and postpartum women (Perzow et al.,
2021). These women have an increased risk for postpartum de-
pression, which can be associated with the confinement dura-
tion, insomnia, and cognitive problems (Miranda et al., 2021;
Perzow et al., 2021; Oskovi-Kaplan et al., 2021).

The study of stress focuses on the identification of environmen-
tal stressors, subjective perceptions, affective cognitive-behavioural
reactions, and physiological responses (Lee, 2012). One of the most
recognized instruments for evaluating psychological stress is the
Perceived Stress Scale (PSS), which has been adapted for the cur-
rent epidemiological context (Campo-Arias et al., 2021). PSS fo-
cuses on how individuals perceive stress, which reflects an imbal-
ance between situational demands and the resources to cope with
it (Chiu et al., 2016). In addition, high scores on PSS are associ-
ated with physical and mental health problems (Lu et al.,, 2019;
Zou et al., 2020; Miranda et al., 2020a).

PSS was adapted to numerous languages and specific popula-
tions (Cohen et al., 1983; Cohen, 1988), and a recent version has
been developed in Spanish language to evaluate stress related to
the COVID-19 pandemic, showing good psychometric properties
(Campo-Arias et al., 2021). Several investigations used PSS during
the COVID-19 pandemic, which have shown a higher prevalence of
psychological stress in the general population (Torales et al., 2020),
in patients with COVID-19 (Gu et al., 2021), and in frontline health-
care workers (Campo-Arias et al., 2021). PSS-10-C is also useful in
combination with other instruments to assess the pandemic ef-
fects on people’s well-being (Eubank et al., 2021). However, it is
necessary to confirm the reliability and validity of this instrument
in specific populations such as postpartum women, because they
may respond distinctly to online PSS adaptations to COVID-19 sit-
uation, such as adequation of each item to inquire uncertainties,
feelings, among other issues, specifically derived from the pan-
demic (Campo-Arias et al., 2021). Thus, the objective of this study
was to analyze the reliability and confirm the factorial structure of
PSS-10-C for the study of pandemic-related stress in Argentinian
postpartum women during the second coronavirus outbreak. In ad-
dition, this study aimed to identify factors that are associated with
psychological stress.

Methods
Subjects and design

For this cross-sectional study, self-report online questionnaires
were administered to 300 postpartum women from Argentina, who
were recruited from April to June 2021, during the second outbreak
of COVID-19. Women were recruited from public hospitals, private
health clinics, and online community recruitment. Inclusion criteria
were: adult (> 18 years-old), Argentina’s inhabitant, and postpar-
tum (first twelve months). All participants signed informed con-
sent before being voluntarily included. This research was approved
by the corresponding Research Ethics Committee (registration code
REPIS-3177), following the Declaration of Helsinki and current leg-
islation (Cordoba’s Law 9694, 2009).

Instruments

The pandemic-related perceived stress was assessed using the
10-item version of PSS-C in Latin American Spanish (Campo-
Arias et al., 2020). PSS-10-C is an easy-to-use self-report scale as-
sessing the level of perceived stress during the past month re-
lated to the pandemic. Items are rated on a 5-point Likert scale
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(0 = never and 4 = very often). Originally, the scale showed a bidi-
mensional structure: the first component named Stress focuses on
the perceived lack of control over the situation (items 1, 2, 3, 6, 9,
and 10), whereas the component Coping is defined as the set of
cognitive and behavioral strategies necessary to manage stressful
situations (items 4, 5, 7, and 8). As this second factor involved in-
verse key items, higher scores reflect low perceived ability to cope
with pandemic stressors. The total score is obtained as the sum of
all the items, with higher scores corresponding to higher perceived
stress (Miranda et al., 2020b).

A questionnaire was used to collect data about sociodemo-
graphic variables, characteristics of social isolation and breast-
feeding practices and was recorded as previously reported
(Miranda et al., 2021).

Statistical analysis

Descriptive statistics (mean and standard deviation) were cal-
culated for all numerical variables; the percentage of categorical
variables was also described. Regarding psychometric procedures,
confirmatory factor analysis (CFA) was applied using maximum-
likelihood structural equation modeling techniques (Miranda et al.,
2020b), previously performing a distributional analysis of PSS-10-
C through histograms, g-q plots, box-plots, and Shapiro-Wilk tests.
First- and second-order CFA models were assessed to test PSS-10-C
structure. First-order models were: unidimensional (i.e., all items
load on one latent variable) and bidimensional (i.e., items load dif-
ferently on two latent variables: Stress or Coping subscales). On
the other hand, the second-order CFA used was a bifactor model
in which the variance of each item is explained simultaneously by
a general factor, a specific factor, and a residual. Thus, it is pos-
sible to specify the direct effects of first-order factors (from the
bidimensional model) and the second-order general factor (Pérez-
Salas et al.,, 2019). Therefore, the bifactor model was tested to de-
termine whether the measure was sufficiently unidimensional to
support using a total score, while still accounting for its multi-
dimensionality. Traditional goodness-of-fit indices were calculated.
Next, reliability was assessed with alpha («), omega (w), inter-
item, item-test, and item-rest correlations.

Finally, multiple regression models were performed to test fac-
tors associated with psychological stress. Results were expressed
as regression coefficients with a standard error, adjusted betas co-
efficients (), confidence interval (IC95%) and p-values. Statistical
analyses were performed using the Stata software (version 15, Stat-
aCorp).

Sample size and power analysis

An a priori power analysis for multiple regression was carried
out to estimate the sample size needed to detect minimal effects,
taking into account the following parameters: probability level
(o) = 0.05, statistical power (1 - 8) = 0.95, effect size (f2) = 0.15,
maximum number of predictors = 14. Given that at least 194 par-
ticipants were needed to meet these criteria, the current sample
(n = 300) therefore strongly supported result reliability.

Results

Sociodemographic and reproductive characteristics are summa-
rized in Table 1. Regarding pandemic variables, participants lived
with 2.77 (1.93) people and were around on day 51.71 (11.76) of
restrictions due to the second COVID-19 wave, with 27.67% being
currently in quarantine. Although 11.33% had a previous diagno-
sis of mood disorder, 73.33% considered that pandemic impacted
negatively on mood, and 63.33% answered that they were happier
before the pandemic. Given it could affect economically, 42.67%
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Table 1
Sample characteristics of 300 postpartum women from Argentina dur- ©
ing the second wave of the COVID-19 pandemic. =] 5
N E g |2
Maternal age - M(SD) 29.65 (5.77) s
Partnership status o },3
In couple 276 (92.00) E 813 g
Single 24 (8.00) = - s
Educational level :
< 12 years of formal education 17 (5.67) TE) o < — 5
> 12 years of formal education 283 (94.33) 1% S g g @
Stable employment £
Yes 152 (50.67) ~ =
No 148 (49.33) s Senx S
Work status 2 -3 oo :
Not working 86 (28.67) =
Working from home 75 (25.00) © o=
Working outside home 139 (46.33) E SR g
Health insurance = —oocoo ]
Yes 252 (84.00) §
wn
No 48 (16.00) = oo T~ 5
Postpartum (months) - M(SD) 5.74 (3.58) g 2 S g g g g ué
Gestation (weeks) - M(SD) 38.47 (1.69) - 5
Mode of delivery <« Z
Vaginal 104 (34.67) =) OO~ M — A Tg
Caesarean section 196 (65.33) £ Zds53338 g
Type of pregnancy §
Single 297 (99.00) o |
Twins 3 (1.00) g 8I8IRINT 3
Parity = — 00000 OoOOo o
Primiparity 183 (61.00) g
Multiparity 117 (39.00) =9 &
History of pregnancy losses =] E 8 g § § 5 § 2 E § g
Yes 76 (25.33) T - z
No 224 (74.67) E =
Hospitalization during the last pregnancy Slelomwonmn s~y —un G
Yes 41 (13.67) E|8|2833358353833 2
No 259 (86.33) 2 2
Hospitalization of the newborn E g g
Yes 46 (15.33) |5 o]
No 254 (84.67) sz I
Infant with current health problems 2ls|lowvnmowosonno 3
Yes 7 (2.33) c|£|28883385:28 g
No 293 (97.67) E|2|83838388883 i
Type of lactation £ o)
Exclusive breastfeeding 110 (36.67) = <+ 9w §
. . < o O
Mixed lactation 143 (47.67) - bl Al
Formula 47 (15.67) ol S cco |8
= o
Note. M = Mean, SD = Standard Deviation. Elc %
%] o —
s |2 9
=3 ®
. . i Q S9N om0 o =¥ :%
showed financial worsening, whereas 14.33% improved. COVID-19 e | g 3 § 5 § 5 N E g 5 )
had been diagnosed in 28.33% of women and 29.67% had an in- g|l|s|cccccsssss =
fected loved one. In addition, 16.33 had a loved one who died from g mo | E
COVID-19. Most of the women were afraid of getting the coron- 2 LRz %
. . = 8| =
avirus (82.67%) or that a loved one would get it (96.67%). Only S 383 g
18.67% had received at least one dose of the anti-COVID-19 vaccine. Z 3
The majority (60.33%) had been informed about COVID-19-related = R8BRBER=BIB % | B
o | < T
newborn care. . . £|I|333333333333a £
Total PSS-10-C scoring was 17.31 (6.52), while the Stress sub- g =
scale showed a mean of 9.70 (4.61) and Coping subscale of 7.61 v S3cF3 28 B i
(2.77).'Hi§tograms anq q-q plots of the threg scores indicatgd nor- 21%|3 I A I :
mal distribution, which was confirmed with the normality test g S
(Fig. 1). Internal consistency was adequate for the entire scale z g E § § % 5 E E § § E"j
(> 0.80), as well as for Stress (> 0.80) and Coping (> 0.60) glr|lenoTnninoon 3
. i X T |L|dccccoccocosoo S
(Table 2). All item-test and item-rest correlations were < 0.30, the g 2
. . . . ﬂ)
average inter-item correlations were around 0.30, and the items of = o ‘E
each subscale correlated adequately. Overall, reliability decreased = 2 S2|8
after item deletion. ° oS3 B | g
= — = b0
Table 3 shows goodness-of-fit measures for CFA models. The ~E || L ‘; p E Lg E E 2 2 cEgE Fg
bidimensional model showed better indices than the unidimen- % S|8|E22E2LEE2E2855S 955%
A 28

sional one, with values in accordance with cut-off criteria. Stan-
dardized coefficients were significant, ranging from 0.50 to 0.79 for
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PSS-1 O-C

Stress subscale
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Coping subscale
0 4 9 13 17

0 4 8 12 16 20 24 28 32 36

Ad

17 20 24 2 4 6 8 9 11 13 15 17

PSS-10-C Stress Coping
40+ 25+ 16+ )
& @ o«
301 *e 2 19, 4.-"'. + 12 -
S 20 > 13 4.4' 3 8 -
w -
» 2 Fad g -
% 4o, S 6 == s 4 =
SW=0.998 ) 4.-" SW=0.994 1) - SW=0.996
ol g p= 0.933 o--_S‘F ' p-= 0.277 ' 0“'“- ' F?= 0.6'60 '
0 10 20 30 40 0 6 13 19 25 0 4 8 12 16

Normal quantile

Normal quantile

Normal quantile

Fig. 1. Distributional analysis of the Perceived Stress Scale modified for COVID-19 (PSS-10-C) in a sample of 300 Argentinian postpartum women. SW = Shapiro-Wilks’s

normality test.

Table 3
Fit indices for confirmatory factor analysis models.
PSS-10-C
Expected values  Unidimensional  Bidimensional  Bifactor

x2/df < 3.00 3.95 2.54 1.54
RMSEA < 0.08 0.099 0.074 0.042
CFI > 0.90 0.879 0.935 0.985
TLI > 0.90 0.844 0.914 0.972
SRMR < 0.05 0.063 0.046 0.033
CcD > 0.95 0.862 0.931 0.992
AIC The 7978.25 7931.73 7899.07
BIC lower 8089.36 8046.55 8050.92

Note. PSS—]O-E;%EIPerceived Stress Scale modified for COVID-19; x2/df = chi-
square to degree of freedom ratio; RMSEA = root mean square error of approx-
imation; CFl = comparative fit index; TLI = Tucker-Lewis index; SRMR = stan-
dardized root mean square residual; CD = coefficient of determination;
AIC = Akaike’s information criterion; BIC = Bayesian information criterion. Bold-
face represents acceptable values.

Stress and from 0.44 to 0.66 for Coping (Fig. 2). Inter-factor correla-
tion was 0.70. Also, the bifactor model showed adequate goodness-
of-fit.

After checking the structural validity, multivariate logistic re-
gression models were performed between scores and other vari-
ables Table 4. displays the first model for women characteristics
showing that a history of mood disorders had higher scores on the
entire PSS-10-C (8 = 0.158, p = 0.007) and on the Stress subscale
(B = 0.163, p = 0.006). Workers had a lower score on the Coping
subscale (8 = -0.14, p = 0.035).

(51 0.60
Qﬂ‘b (82) 0.42
068 (&3) 0.54
220 (52)0.75
(85) 0.65
(¢5) 0.37

0.70
oM
06‘6 |tem5 (25) 0.56

Fig. 2. The two-factor confirmatory factor analysis model of the Perceived Stress
Scale modified for COVID-19 (PSS-10-C), showing standardized estimates fitted in a
sample of 300 Argentinian postpartum women. All factor loadings were significant
(T > 1.96).

Regarding reproductive health (Table 5), history of pregnancy
loss was related to higher scores in PSS-10-C (8 = 0.150,
p = 0.011), Stress subscale (8 = 0.137, p = 0.019) and Cop-
ing subscale (8 = 0.124, p = 0.037). In addition, mothers of an
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Multivariate logistic regression between pandemic-related psychological stress and postpartum women factors during the second COVID-19 wave in Argentina.

PSS 10-C total score Stress Coping

Coef (SE) B p Coef (SE) B p Coef (SE) B p
Age 1.718 (0.976) 0.102 0.079 1.245 (0.689) 0.105 0.072 0.472 (0.417) 0.066 0.258
Couple relationship 0.208 (1.403) 0.009 0.882 -0.127 (0.990) -0.008 0.898 0.336 (0.599) 0.033 0.576
Educational level -0.075 (1.714) -0.003 0.965 -0.205 (1.210) -0.010 0.865 0.130 (0.732) 0.011 0.859
Work -0.841 (0.950) -0.058 0.377 0.020 (0.671) 0.002 0.976 -0.861 (0.406) -0.140 0.035
Telecommuting 0.282 (0.905) 0.019 0.755 0.298 (0.639) 0.028 0.641 -0.016 (0.386) -0.002 0.968
Taking virtual classes -0.297 (0.758) -0.023 0.696 0.053 (0.535) 0.006 0.922 -0.349 (0.323) -0.063 0.281
Health insurance -1.202 (1.149) -0.068 0.296 -1.440 (0.811) -0.115 0.077 0.238 (0.490) 0.032 0.628
Prior diagnosis of mood disorder 3.244 (1.197) 0.158 0.007 2.360 (0.845) 0.163 0.006 0.884 (0.511) 0.101 0.085

Note. Coef = Regression coefficient; SE = Standard error; B = Adjusted beta coefficient.

Table 5

Multivariate logistic regression between pandemic-related psychological stress and reproductive variables of postpartum women during the second COVID-19

wave in Argentina.

PSS 10-C total score Stress Coping

Coef (SE) B p Coef (SE) B p Coef (SE) B p
Number of children 0.172 (0.548) 0.019 0.753 0.095 (0.386) 0.015 0.805 0.077 (0.237) 0.019 0.746
Prior pregnancy loss 2.249 (0.877) 0.150 0.011 1.455 (0.618) 0.137 0.019 0.794 (0.380) 0.124 0.037
Multiple pregnancy 0.710 (3.896) 0.010 0.856 0.590 (2.748) 0.013 0.83 0.119 (1.687) 0.004 0.944
Gestational age -0.264 (0.253) -0.068 0.298 -0.310 (0.178) -0.114 0.083 0.046 (0.109) 0.028 0.672
Postpartum months 0.137 (0.122) 0.075 0.263 0.114 (0.086) 0.089 0.185 0.022 (0.053) 0.029 0.671
Mode of delivery 0.498 (0.797) 0.036 0.533 0.382 (0.562) 0.039 0.497 0.115 (0.345) 0.02 0.738
Hospitalization during pregnancy -2.124 (1.158) -0.112 0.068 -1.477 (0.817) -0.111 0.072 -0.647 (0.502) -0.08 0.198
Hospitalization of the newborn -1.820 (1.172) -0.101 0.121 -1.384 (0.826) -0.109 0.095 -0.436 (0.507) -0.057 0.391
Newborn with health problem 5.424 (2.592) 0.126 0.037 4.417 (1.828) 0.146 0.016 1.007 (1.122) 0.055 0.370
Mixed lactation vs. formula -1.827 (1.092) -0.140 0.095 -0.864 (0.770) -0.094 0.263 -0.963 (0.473) -0.174 0.043
Exclusive lactation vs. formula -1.511 (1.232) -0.112 0.221 -0.793 (0.869) -0.083 0.362 -0.718 (0.533) -0.125 0.180

Note. Coef = Regression coefficient; SE = Standard error; 8 = Adjusted beta coefficient.

unhealthy child during the pandemic showed higher scores in
PSS-10-C (B = 0.13, p = 0.037) and Stress subscale (8 = 0.146,
p = 0.016). Overall, although women who breastfed had lower
pandemic-related stress, it was statistically significant only with
Coping (B = -0.174, p = 0.043).

Finally, the model with pandemic-related variables indicated
that women who felt mood changes triggered higher stress lev-
els, according to scores in PSS-10-C (8 = 0.205, p < 0.001) and
the Stress subscale (8 = 0.250, p < 0.001). In addition, those
who felt unhappier scored higher on the entire scale (8 = 0.215,
p < 0.001) and on both subscales: Stress (8 = 0.180, p = 0.001)
and Coping (8 = 0.207, p = 0.001). Economic impairment by the
pandemic increased stress with higher scores on the three sub-
scales. Nonetheless, participants with economic improvement also
showed a higher score on the Coping subscale than ones without
economic change. Also, fear of contracting COVID-19 (own or by a
loved one) was associated with increments on all three measures
(Table 6).

Discussion

The objective of this work was to study the psychometric
properties of PSS-10-C to evaluate pandemic-related psychologi-
cal stress in Argentinian postpartum women during the second
COVID-19 outbreak and to identify modulating variables. Our hy-
potheses were confirmed, since the adaptation of PSS-10 proposed
by Campo-Arias et al. (2020) showed good reliability and is struc-
turally valid to study the pandemic impact on emotional well-
being in a psychologically vulnerable population such as postpar-
tum women. In addition, we were able to find that stress was re-
lated to demographic, reproductive and pandemic variables, which
allowed us to identify groups of women with greater vulnerability.

The psychometric properties of PSS-10-C were similar to the
original questionnaire reports. Regarding reliability, we found that

the entire scale had a high level of internal consistency, like those
reported for the original version in Argentina (Miranda et al.,
2020b). Questionnaire adaptation for the pandemic was developed
in the general population of Latin America, and it showed similar
reliability to that of our findings (Pedrozo-Pupo et al., 2020). The
PSS original version has been also applied to evaluate the men-
tal health impact of pandemic with good reliability. In this regard,
the study conducted in Paraguay by Torales et al. (2020) is rele-
vant due to its cultural similarity and geographic location, which
found that women had more stress during pandemic than men.
Likewise, several groups have used the original version in peri-
partum women during the pandemic in middle- (Masjoudi et al.,
2021; Suarez-Rico et al., 2021) and high- (Ceulemans et al., 2021)
income countries, with good reliability indicators.

Regarding dimensionality, we proved that PSS-10-C is composed
of two factors. The first component assesses the level of psy-
chological distress associated with the pandemic and was named
"Stress." Other authors have called this factor in different ways:
“Perceived distress”, “Perceived helplessness”, “General distress”,
“Global negative feelings of general distress”, and “Negative stress”
(Makhubela, 2020). The second component, called “Coping”, as-
sesses the ability to adapt or respond to a stimulus or event
considered stressful during pandemic, and involves mental re-
sponse schemes to respond to specific external or internal de-
mands that are excessive or exceed resources of the postpartum
women (Budimir et al., 2021). This factor was named “Perceived
coping”, “Perceived ability to cope effectively”, “Counter-stress”,
“Perceived self-efficacy”, and “Positive stress” in previous research
(Makhubela, 2020). This two-dimensional model showed better in-
dices of goodness-of-fit than the unidimensional model and man-
aged to explain more than 90% data variability, which has been
proved for the original PSS-10 (Miranda et al., 2020b). Bifactor
models are superior alternatives than uni- and bidimensional ones,
as PSS can be used for global scores, while it also considers both
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Table 6
Multivariate logistic regression between pandemic-related psychological stress and pandemic variables of postpartum women during the second COVID-19 wave in Ar-
gentina.
PSS 10-C total score Stress Coping
Coef (SE) B p Coef (SE) B p Coef (SE) B p
Social restriction (days) -0.038 -0.068 0.173 -0.018 -0.046 0.356 -0.019 -0.082 0.130
(0.027) (0.020) (0.013)
Quarantine (days) 0.482 0.033 0.512 0.418 0.041 0.427 0.064 0.010 0.851
(0.735) (0.525) (0.342)
Cohabitants (number) 0.174 0.052 0.309 0.086 0.036 0.483 0.088 0.061 0.269
(0.171) (0.122) (0.079)
Changes in mood 3.014 0.205 <0.001 2.608 0.250 <0.001 0.406 0.065 0.287
(0.818) (0.585) (0.381)
Feeling of less happiness  2.907 0.215 <0.001 1.721 0.180 0.001 1.186 0.207 0.001
(0.731) (0.522) (0.340)
Economic impairment 3.318 0.252 <0.001 2.360 0.254 <0.001 0.957 0.171 0.004
(0.714) (0.808) (0.332)
Economic improvement 1.726 0.093 0.081 0.808 0.062 0.253 0.918 0.116 0.047
(0.987) (0.706) (0.460)
Prior COVID-19 diagnosis  0.154 0.011 0.832 0.504 0.049 0.333 -0.350 -0.057 0.302
(0.727) (0.520) (0.339)
Loss of loved one by 0.525 0.030 0.543 0.262 0.021 0.671 0.263 0.035 0.513
CoVID-19 (0.863) (0.617) (0.402)
Loved one with current 0.111 0.008 0.874 0.072 0.007 0.886 0.039 0.006 0.905
COVID-19 (0.698) (0.499) (0.325)
Fear of getting COVID-19  3.117 0.181 0.001 1.978 0.163 0.003 1.139 0.156 0.009
(0.933) (0.667) (0.434)
Fear that a loved one will 5.024 0.139 0.010 2.985 0.116 0.033 2.040 0.132 0.025
get COVID-19 (1.947) (1.392) (0.907)
Anti-COVID-19 vaccine 0.294 0.018 0.723 0.156 0.013 0.793 0.138 0.020 0.720
(at least one dose) (0.828) (0.592) (0.386)
Access to newborn care -0.119 -0.009 0.857 0.271 0.029 0.567 -0.391 -0.069 0.207
information (0.663) (0.474) (0.309)

Note. Coef = Regression coefficient; SE = Standard error; 8 = Adjusted beta coefficient.

subscales (Miranda et al., 2020b; Reis et al., 2019). Furthermore,
our results confirm that PSS-10-C has a bifactor structure that al-
lows both global and subscale scoring.

Consistent with the recent literature, we found that women
with a history of mood disorders had a higher level of psycho-
logical stress (Liu et al., 2021; Masters et al, 2021). Although
the pandemic has impacted on the mental health of the entire
population, peripartum women have shown greater vulnerability
(Santabarbara et al., 2021), especially those who have a history of
mental disorders. These women require psychotherapy interven-
tions and continuous follow-up during the pandemic to maintain
their mental well-being (Hermann et al., 2021).

Another factor that was associated with stress was
unemployment. This finding is consistent with that of
Vallejo et al. (2018) who found that unemployment negatively in-
fluences mental health, evidenced by an increase in the PSS score.
Moreover, employed women report less stress and depressive
symptoms in the postpartum period (Chow et al., 2019). Evidence
suggests that employment is associated with better financial
resources and positive psychological outcomes, which increase
coping skills (Chow et al., 2019). Financial uncertainty is another
factor that has a negative effect on people’s mental health, for ex-
ample Varma et al. (2021) found that financial distress during the
pandemic was associated with psychological stress and depression.
This is similar to our findings, since women who had a negative
economic impact showed greater stress. Cameron et al. (2020) also
found that the economic deterioration due to the pandemic was
associated with mental disorders in postpartum women.

Furthermore, our study showed that women with a history of
pregnancy loss had more psychological stress. These results reflect
those of Preis et al. (2020) who found that pregnant women with
a history of prior pregnancy loss had increased perinatal COVID-
19 stress. Up to now, far too little attention has been paid to this
issue. Reardon and Craver (2021) reported that a history of men-

tal health disorders and previous pregnancy loss are risk factors
for psychotherapy treatment during postpartum, especially when
both are present. Moreover, our study supports evidence from pre-
vious studies (e.g., Nguyen et al., 2016; Clout and Brown, 2015;
Yagmur and Ulukoca, 2010) that showed that having an infant
with health problems increases the risk of maternal stress and de-
pression. Some studies have reported increased maternal stress in
women who delivered newborn infants with health problems dur-
ing the COVID-19 pandemic (Bin-Nun et al., 2021; Molgora and
Accordini, 2020). A possible explanation for this might be that
women perceive their children as more susceptible to compli-
cations of COVID-19, leading to greater fear, anxiety and stress;
besides that, these women struggle with increased childcare de-
mands (Vescovi et al., 2021; Ren et al., 2020).

In accordance with our results, previous studies have demon-
strated that peripartum women experiencing fear of contract-
ing COVID-19 or that a loved one would become infected was
associated with higher stress (Kumari et al., 2021; Puertas-
Gonzalez et al., 2021). Currently, the construct "fear of COVID-
19" has been introduced in the study of mental health, being re-
lated to various psychological outcomes such as stress and nega-
tive well-being (Lathabhavan and Vispute, 2021). Furthermore, we
found that negative change in mood and happiness were associ-
ated with increased stress. Fear of the pandemic has the poten-
tial to affect subjective happiness (i.e., the balance of positive and
negative feelings and satisfaction in one’s life) and therefore neg-
atively impact people’s mental health (Satici et al., 2020). These
negative emotions and stress symptoms have shown temporary
variations throughout the pandemic, being higher during the acute
stages and at the peak of the waves (Yarrington et al., 2021). An-
other significant aspect of postpartum mental health is that it is
a predictor of parenting quality. It is known that those mothers
who experience stress, depression and anxiety show alteration in
maternal-infant affective attachment, dissatisfaction with mater-
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nal self-efficacy, and negative impacts on child development and
health. Our results show that women who do not breastfeed have
higher levels of perceived stress, which is consistent with that re-
ported by Mayopoulos et al. (2021). The authors found that stress
in women who gave birth during the pandemic was associated
with more symptoms of stress-related disorders and less attach-
ment, including breastfeeding problems. Breastfeeding is known to
have positive effects on the mother’s physical and mental health,
improving sleep and moderating psychological stress. Furthermore,
although stress itself does not affect milk production, women with
stress may have difficulty because it can inhibit the milk ejection
reflex (Brown and Shenker, 2021). Perry et al. (2021) proposes the
design of interventions with informational and psychoeducational
approaches that help postpartum women to cope with pandemic
stressors with resilience. The authors highlight the importance of
providing adequate information at the current moment since it is
essential for women to be able to initiate and maintain breastfeed-
ing. This is particularly important because in our work almost 40%
of women indicated that they did not receive information on how
to care for their babies in the current pandemic.

The current data highlight the importance of addressing the
mental health of postpartum women in the current pandemic sce-
nario. The uncertainties, fears, and emotions related to COVID-19
put the mental health of women in the reproductive stages at risk.
It is necessary for the health system to be prepared to comprehen-
sively address women'’s health, and to provide strategies that allow
women to face the demands in atypical epidemic moments. In this
framework, health professionals and researchers need valid instru-
ments to measure aspects of well-being, such as the level of psy-
chological stress that postpartum women are facing. Here we en-
courage the use of PSS-10-C, adapted from a widely known instru-
ment, which has been shown to be reliable and structurally valid
for the assessment of perceived stress related to a pandemic. Con-
sequently, its applicability extends beyond the current COVID-19
pandemic and enables its use for future epidemiological situations.

There were some limitations to this study. For example, as it is
a cross-sectional study, it does not allow the evaluation of direc-
tionality over time. Thus, we recommend that future research de-
sign longitudinal studies in larger samples. Another potential prob-
lem is that other stress moderators were not analyzed such as con-
sumption of psychostimulants, lifestyle changes, or intimate part-
ner violence. Finally, further research should be undertaken to in-
vestigate other validity aspects of PSS-10-C, such as convergent and
discriminant validity. Notwithstanding these limitations, our find-
ings contribute to the available evidence and open new questions
for future research in other populations, using different method-
ological designs and variables.
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