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Abstract

Background.New recommendations regarding the use of personal protective equipment (PPE)
during delivery have changed the maternal birth experience. In this study, we investigated the
mental perceived impact of PPE use during delivery on the development ofmaternal postpartum
depression (PPD) and post-traumatic stress symptoms (PTSS).
Methods. This was a multicenter, retrospective cohort study concerning women who delivered
during the COVID-19 pandemic first lockdown period in Israel. Postpartum women were
approached and asked to complete a comprehensive online questionnaire. Impact of PPE was
graded on a scale of 1–5, and Impact of PPE ≥4 was considered high. PPD and PTSS were
assessed using the EPDS and City BiTS questionnaires.
Results.Of 421 parturients, 36 (9%) reported high Impact of PPE. Parturients with high Impact
of PPE had significantly higher PPD and PTSS scores)EPDS 8.4 � 5.8 vs. 5.7 � 5.3; City BiTS
9.2 � 10.3 vs. 5.8 � 7.8, p < 0.05 for both). Following adjustment for socio-demographic and
delivery confounders and fear of COVID-19 (using Fear of COVID19 scale), Impact of PPE
remained positively correlated with PPD symptoms (ß = 0.103, 95% confidence intervals
[CI] 0.029–1.006, p = 0.038).
Conclusion. When examining the risk factors for developing postpartum PTSS—experiences
during labor and PPE were found to be significant variables. As the use of PPE is crucial in this
era of COVID-19 pandemic in order to protect both parturients and caregivers, creative
measures should be taken in order to overcome the communication gap it poses.

Introduction

In terms of mental health, the COVID-19 pandemic has exerted tremendous influence on the
population worldwide, with an increase in the prevalence of anxiety, stress, and depression [1–
3]. Pregnant and postpartum women are considered to be an especially vulnerable population,
presenting with higher rates of psychopathologies during the pandemic [4–7]. Pregnant women
experienced higher levels of fear of COVID-19 infection [8] that was further augmented by fear of
endangering the fetus [9]. Additionally, social distancing and restrictive lockdowns enforced by
governments, have limited maternal social support networks, as well as access to healthcare
services. This in turn has increased maternal risk for the development of psychological disorders
[10]. Nevertheless, with emerging data, it is important to note that unlike most studies, some
suggest that the maternal change in mood symptomology during the pandemic is not universal
andmainly related tomaternal socioeconomic status and support [11]. The childbirth experience
has also changed dramatically with the new regulations regarding COVID-19 screening,
restricted number of partners and staff supporting the parturient, and the use of personal
protective equipment (PPE). A cross-sectional online study that evaluated maternal experience
with respect to childbirth before and after the pandemic found that “Joy” was the most prevalent
emotion expressed before COVID-19 and “Fear” was the most prevalent after. This change was
attributed to the fear of the pandemic itself, but also to all protective measures taken during
delivery [12].
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Postpartum post-traumatic stress disorder (PTSD) stems from
the parturiant’s personal experience of childbirth as a stressed,
traumatic, frightening, and even life-threatening event [13].
According to the Diagnostic and Statistical Manual of Mental
Disorders, fourth edition (DSM-IV) diagnostic criteria for PTSD,
this psychopathology is based on intense fear and sense of help-
lessness. As for postpartum PTSD, these feelings may be attributed
to an objective event such as: emergent cesarean delivery, vacuum
extraction, life danger to the newborn and more, but also due to
maternal sense of powerlessness, loss of control and lack of support,
and reassurance during delivery [14].

Support from thematernity staff during childbirth is an essential
component that can potentially decrease maternal anxiety and
stress [15]. Feelings of lack of control during labor was found to
be associated with negative birth experience and adverse maternal
mental health outcomes [16]. Face-to-face psychological support,
sufficient eye contact, touch, and tone of speech are critical ele-
ments of care during any caregiver–patient encounter [17], all of
which are interrupted by PPE regulations. Prior to COVID-19 era,
there was limited use of PPE by staff during labor: rubber gloves
were commonly used, but other elements like goggles were not
essential in the setting of labor until the final time of fetal delivery.
The latelymandatory continuous use of PPE inCOVID-19 times by
both the patient and caregivers interferes with the caregiver–patient
relationship [18], and may jeopardize the vital midwife-parturient
connection, thus, not only fails to support the laboring woman but
may further increase her stress and anxiety.

Therefore, in this study, we aimed to investigate the perceived
impact of PPE on parturients and to evaluate its associationwith the
development of postpartum post-traumatic stress symptoms
(PTSS) and postpartum depressive (PPD) symptoms.

Methods

This was a secondary analysis of a multicenter, prospective, and
observational study that was conducted at three university affiliated
medical centers in Israel between March 10, 2020 and May 9, 2020,
during the COVID-19 pandemic strict lockdown period. Centers
included were Hillel Yaffe Medical Center (HYMC), Meir Medical
Center (MMC), andWolfsonMedical Center (WMC). All of which
are university affiliated facilities. The study was approved by each
medical center’s Institutional Review Board (HYMC-20-0079,
MMC-0169-20, WMC-143-20, and NIH NCT04609501). In this
study, we aimed to investigate the impact of PPE use by medical
staff at birth as a risk factor for the future development of postpar-
tum PTSD and PPD symptoms.

Study population

Parturients were eligible to participate following live born delivery
in one of the three participating medical centers during the above-
mentioned period, whichwas during the first lockdown enforced by
the government in Israel to prevent the spread of coronavirus
infection. Parturients younger than 18 years or who delivered
earlier than 34 gestational weeks were excluded. A comprehensive
team of physicians and medical students, both Hebrew and Arabic
speaking, approached all women virtually approximately 10 weeks
after delivery—the custom time interval from birth that is used to
assess PPD and postpartum PTSD symptoms or other birth related
psychopathologies [19]. Women were given a brief explanation of
the study protocol and were asked to participate in the study.
Following oral consent, a text message was sent to each of them,

that contained a link to an online questionnaire, either inHebrew or
in Arabic, according to the participant’s preference. Questionnaires
were sent using the online Qualtrics survey platform.

Maternal medical information

Maternal demographics, obstetric history, pregnancy surveillance,
labor, and delivery data as well as short termmaternal and neonatal
outcome (until home discharge) were all retrieved from the com-
prehensive computerized perinatal database at eachmedical center.
At all centers, data were routinely collected at the time of admission
to labor ward, during labor and delivery and at postpartum admis-
sion, and was retrospectively retrieved and analyzed. Maternal data
included medical background such as age, pre-gestational weight
and height, any known cardiovascular or metabolic illness, medi-
cations including any psychiatric medications, smoking, and so
on. We used psychiatric medication as a surrogate variable for
any previous maternal mental health disorder or symptomology
as in our experience, both women and physicians do not always
report mild psychological disorders on admission, however, accu-
rately report on medication for neonatal safety. Obstetric charac-
teristics included parity, previous obstetric history, and current
pregnancy follow up (first and second trimester genetic screening,
anatomy scan, glucose status, and any hypertensive disorders).
Parameters regarding the course of labor were also included—
gestational age at delivery, need for induction of labor, anesthesia,
mode of delivery, and any birth complications (fever during/after
labor, post-partum hemorrhage, obstetric anal sphincter injury,
postdelivery operations, etc). Birth outcomes included newborn’s
weight, Apgar scores and umbilical cord blood pH. In addition,
variables concerning the postpartum course of both themother and
the newborn were collected: the number of hospitalization days,
admission to a maternal or neonatal intensive care unit, breastfeed-
ing, and more.

Online questionnaires

Using the Qualtrics survey platform, women were asked to provide
demographic, socioeconomic, and obstetrical information, and to
complete an assembly of mental health questionnaires.

Demographic and socioeconomic details included questions
regarding ethnicity, religious tendencies, education, family status,
work status, average household income on a 5-point scale defined in
relation to the average household income in Israel (1—“Far below
average”, 5—“Far above average”).

Two specific COVID-19 pandemic questionnaires were
included: first regarding PPE that included two questions:
(a) whether the medical staff at birth used PPE (by maternal
recollection), and if so, which equipment was in use (facemasks,
rubber gloves, protective goggles or shield, disposable gown, or
none of the mentioned) and (b) the extent to which participants
experienced difficulty as a result, on a 5-point scale (1—“not
difficult at all”; 2—“a little bit difficult”; 3—” fairly difficult”; 4—”
very difficult”; and 5—“extremely difficult”). We named this
parameter “Impact of PPE” and evaluated it both as continuous
and categorical values with score of 1–3 considered low Impact of
PPE and score of 4–5 considered high Impact of PPE. This cate-
gorization was not chosen arbitrarily, it was guided by the scale, as a
score of 4 or 5 refers to extensive negative impact of PPE use.

“Fear of COVID-19 Scale” was the second questionnaire. It is a
novel validated questionnaire that was designed to assess different
aspects of the fear of the pandemic, and was found to be associated
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with anxiety, stress, and depression in the general population
[20]. To note, this questionnaire was also validated for the Hebrew
language [21]. The questionnaire includes seven statements such as
“I am afraid of losing my life because of the Coronavirus.” Partic-
ipants were asked to rate their degree of agreement with the
statements on a 5-point scale (total score 7–35).

To evaluate stress and anxiety that may have originated from
objective potential events during pregnancy and delivery, we fur-
ther defined two variables: Stress-contributing complications during
pregnancy that reflect the need for a high-risk clinical follow-up
during pregnancy. These that were defined as the presence of one of
the following: gestational diabetes, any hypertensive disorder, fetal
growth restriction or major risk of prematurity defined as need for
cerclage. The second variable, Stress-contributing complications
during delivery that reflect unexpected negative outcomes during
delivery and include one of the following: need for an urgent
cesarean delivery, explorative relaparotomy or unplanned hyster-
ectomy, need for a blood transfusion, any anal sphincter injury or
need for admission to maternal or neonatal intensive care units.

PTSD diagnosis and symptoms were evaluated using the vali-
dated City Birth Trauma Scale )City BiTS(, a self-report question-
naire aimed at assessing PTSD following childbirth, based on the
DSM-5 criteria [22] that was translated to Hebrew [23]. The ques-
tionnaire consists of 29 items dealingwith possible traumatic events
during or immediately after birth, of them, 22 items refers to
symptomology. The questionnaire is divided into diagnostic cri-
teria, as follows: A—stressor criteria, B—re-experiencing symp-
toms, C—avoidance symptoms, D—negative cognition and
mood, and E—hyperarousal. Participants are asked to respond on
a 4-point scale (not at all, once, 2–4 times and 5 or more times).
Total PTSD score was calculated as the sum of criteria B–E (total
score of 22 questions). PTSDwas evaluated as a continuous variable
for each criterion separately and for total PTSD symptoms. Also,
PTSD diagnosis was determined if participant replied any answer
other than “not at all” to at least one question in criteria A–C and at
least two questions for criteria D–E. PPD diagnosis and symptoms
were evaluated using the validated Edinburgh Postnatal Depression
Scale )EPDS(questionnaire [24]. This questionnaire is composed of
10 items, scored by using a 4-point scale (0–3). A score of ≥10 was
considered as possible depression diagnosis [24–26] and is com-
monly used in Israel as a threshold that requires further evaluation
for detection of PPD symptoms. Depression was evaluated as a
continuous variable to evaluate PPD symptoms [27]. Ultimately, all
collected data were verified with each center’s perinatal and post-
natal database.

For the Arabic version, previously translated and validated
questionnaires were used, or alternatively, questionnaires were
translated and back-translated by native Arabic speakers. A com-
plete set of questionnaires is available as a Supplementary Material.

Statistical analysis

The final analysis included only women who answered at least 70%
of the questionnaire. Data analysis was performed with the SPSS
v23.0 package (IBM Corp., Chicago, IL).

Univariate analysis was used to stratify maternal demographics,
delivery, and postnatal data with low or high Impact of PPE (≥4
high Impact of PPE). Continuous variables were compared using
Mann–Whitney U test and categorical variables were compared
using the chi-square or Fisher’s exact tests, as appropriate.

Correlations between Impact of PPE scores and EPDS/City BiTS
total scores were evaluated using the Pearson correlation test.

Correlations between each PTSD criteria, defined by the City BiTS
questionnaire as a categorial variable, were evaluated using the
Spearman correlation test.

Positive correlations were further analyzed using a three-stage
forward stepwise linear regression analysis to adjust outcomes for
potential confounders. Stage 1 included maternal demographic
variables and potential confounders related to predelivery maternal
health: maternal age, ethnicity, family status, education, average
income, and predelivery maternal mental health disorder. Stage
2 added variables related to birth experience and included Stress-
contributing complications during delivery and Impact of PPE. Stage
3 was added to include Fear of COVID-19 as a confounder thatmay
increase maternal PPD and PTSD symptoms. Differences were
considered significant when p-value was less than 0.05.

Results

Overall, 1,462 women delivered during the duration of the study at
the three participating medical centers. Of them, 1,079 (74%) were
approached by phone and asked to be included in the study. In total,
774 (53%) consented to answering the online questionnaires and
421 (29%) answered over 70% of the questionnaires, and thus
entered the analysis. Mean delivery to questionnaire interval was
11.0 � 1.6 weeks.

For the entire cohort, mean maternal age was 31.5 � 5.3 years.
Of them, 78.1% were Jewish and 22.9% were Arabic. Overall, 96.1%
of the participants were married or in a relationship and for 71.7%
this was their first delivery. Themean gestational age at delivery was
39.5 � 1.2 weeks and the mean neonatal birthweight was
3271 � 407 g. Three hundred and forty-two women (81.2%)
delivered vaginally and the rest (79, 18.8%) by a cesarean section.
Of the 79 cesarean deliveries, 41 were urgent.

Mean EPDS score for the entire cohort was 6 � 5.4. Ninety
women (23%) had high EPDS scores (≥10 points). Mean City BiTS
total score was 6.1 � 8.1 and 14 women (3%) fulfilled the PTSD
diagnosis (at least one question answered “yes” in criteria A–C and
at least two questions answered “yes” in criteria D–E).

As for the type of PPE used at birth bymedical staff, 380 (90.3%)
women reported that facemasks were in use, 296 (70.3%) reported
rubber gloves, 175 (41.6%) reported disposable gown, 45 (10.7%)
reported the use of protective goggles or shields, and 29 (6.9%)
stated that no PPE was in use. Impact of PPE was reported by
391/421 (92.9%) women. On a 1–5 scale (1—“not difficult at all”;
2—“a little bit difficult”; 3—“fairly difficult”; 4—“very difficult”;
and 5—“extremely difficult”), mean Impact of PPE was 1.8 � 1.1.
High Impact of PPE, defined as Impact of PPE≥ 4, was experienced
by 36/391 (9.2%) of the participants. Demographic, socioeconomic,
and obstetric data of the study cohort stratified by Impact of PPE
score are presented in Tables 1 and 2. No differences were found
between the groups in terms of age, parity, ethnicity, education,
marital status, and religious level or psychiatric background
(deduced by report of psychiatric drugs).

Compared to postpartum women who reported low Impact of
PPE, postpartum women who reported high Impact of PPE had
significantly higher EPDS scores (8.4� 5.8 vs. 5.7� 5.3, p = 0.005)
and total City BiTS scores (9.2 � 10.3 vs. 5.8 � 7.8, p = 0.014;
Table 3). This association remained significant when Impact of PPE
was evaluated as a continuous variable using Pearson correlation
(r= 0.150, p= 0.003 and r= 0.109, p= 0.035, for EPDS and total City
BiTS scores, respectively). As for specific PTSD criteria, represented
by the City BiTS A–E criteria, women that reported high Impact of
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PPE had higher rates of fulfilling criteria B (re-experiencing symp-
toms) and criteria C (avoidance symptoms) (B criteria: 1.6 � 13
vs. 2.8� 14, p = 0.032 and C criteria 0.3� 6 vs. 1.2� 6, p = 0.000).
Spearman correlation, evaluating Impact of PPE as a continuous
variable, demonstrated similar findings (r = 0.112, p = 0.032 and
r = 0.208, p = 0.000, for B and C criteria, respectively).

Lastly, in order to adjust the relation between Impact of PPE and
postpartum PTSD and PPD symptoms to other confounders, we
performed logistic regression analysis in three stages, referring to
their socio-demographic characteristics at the first stage, birth
experience including the Stress-contributing complications during
delivery and Impact of PPE at the second stage, and at the last stage
adding the pandemic stressor manifested by the Fear of COVID-19
variable, utilizing the “Fear of COVID-19 Scale” questionnaire [20]

(shown in Tables 4 and 5). At the first stage, higher EPDS scores
were associated with higher education and lower household income
(Beta = 0.137, 95% CI 0.198–1.171, p = 0.013 and Beta = �0.136,
95% CI �1.215 to �0.116, p = 0.018, respectively). Following
addition of variables associated with birth experience (Impact of
PPE and Stress-contributing complications during delivery) higher
Impact of PPE was found to be a significant variable (Beta = 0.161,
95% CI 0.312–1.317, p = 0.002) positively affecting EPDS score.
Last, even after addition of Fear of COVID-19 at the last stage of the
analysis, the variables that remained significant predictor of higher
EPDS scores were level of education, Impact of PPE and Fear of
COVID-19 (Beta = 0.151, 95% CI 0.328–1.759, p = 0.004;
Beta = 0.103, 95% CI 0.029–1.006, p = 0.038; Beta = 0.309, 95%
CI 0.207–0.400, p = 0.000, respectively).

Table 1. Maternal characteristics by Impact of PPE score.

Impact of PPE LOW (1–3) N = 352 Impact of PPE HIGH (4–5) N = 36 p

Impact of PPE scale 1.6 � 0.8 4.4 � 0.5 0.000

Maternal age 31.5 � 5.2 30.8 � 5.5 0.323

Nulliparity 100 (28.2%) 12 (33.3%) 0.317

Chronic hypertension 8 (2.3%) 1 (2.8%) 0.585

Pregestational diabetes 4 (1.1%) 1 (2.8%) 0.385

Maternal disabilitya 30 (8.5%) 4 (11.1%) 0.384

Smoking 16 (4.5%) 4 (11.1%) 0.101

Alcohol 0 0 –

Drugs 0 0 –

Psychiatric drugs 5 (1.4%) 2(5.6%) 0.129

Ethnicity:

• Jews 278 (78.3%) 28 (77.8%)

• Arabic 77 (21.7%) 8 (22.2%) 0.542

Marital Status

• Married 321 (90.4%) 32 (88.9%)

• In relationship 23 (6.5%) 1 (2.8%)

• Separated/single 11 (3.1%) 3 (8.3%) 0.198

Religious level (scale 0–4; 0—secular to 4—very religious) 1.8 � 0.8 1.7 � 0.7 0.789

Education:

• Elementary 5 (1.4%) 0 (0.0%)

• High school 127 (35.8%) 21 (58.3%)

• Bachelor’s degree 155 (43.7%) 10 (27.8%)

• Master’s degree 61 (17.2%) 5 (13.9%)

• Doctorate 7 (2.0%) 0 (0.0%) 0.1

Average household income

• Far below average 63 (17.7%) 8 (22.2%)

• Below average 95 (26.8%) 10 (27.8%)

• Average 106 (29.9%) 9 (25.0%)

• Above average 77 (21.7%) 9 (25.0%)

• Far above average 14 (3.9%) 0 (0.0%) 0.696

For categorical variables results are presented as n (%) and for continuous variables as mean � standard deviation (SD). Significant p values (<0.05) are in bold.
Abbreviation: PPE, personal protective equipment.
aMaternal disability—any prior physiological or psychological chronic health condition (per maternal view).
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Table 2. Characteristics and outcome by Impact of PPE score.

Impact of PPE LOW (1–3) Impact of PPE HIGH (4–5) P

Gestational week at delivery 39.5 � 1.1 39.28 � 1.7 0.798

Birth weight (g) 3273.3 � 400.8 3223.5 � 521.1 0.556

Fertility treatment 26 (7.7%) 2 (6.1%) 0.536

Multiple pregnancy 1 (0.3%) 0 (0.0%) 0.908

Male gender 147 (53.1%) 17 (73.9%) 0.041

Gestational diabetesa 22 (6.2%) 2 (5.6%) 0.245

Hypertensive disorderb 20 (5.6%) 2 (5.6%) 0.361

Induction of labor 112 (38.0%) 16 (47.1%) 0.199

Mode of delivery

• Vaginal delivery 261 (73.5%) 24 (66.7%)

• Vacuum delivery 28 (7.9%) 5 (13.9%)

• Elective cesarean 32 (9.0%) 3 (8.3%)

• Urgent cesarean 34 (9.6%) 4 (11.1%) 0.637

Maternal ICU admission 4 (1.1%) 2 (5.6%) 0.098

Neonatal ICU admission (term) 12 (3.4%) 2 (5.9%) 0.353

OASIS 1 (0.3%) 0 (0.0%) 0.908

Blood transfusion 6 (1.7%) 3 (8.3%) 0.041

Stress-contributing complications during pregnancyc 45 (12.7%) 5 (13.9%) 0.5

Stress contributing complications during deliveryd 55 (15.5%) 7 (19.4%) 0.338

Maternal hospitalization length (days) 3.4 � 1.1 3.3 � 0.9 0.684

Neonatal hospitalization length (days) 3.1 � 1.36 5.5 � 15.2 0.674

Breastfeeding 267 (78.8%) 25 (71.4%) 0.213

Time interval for questionnaire (weeks) 11.1 � 1.7 10.7 � 1.3 0.167

FEAR OF COVID 19 scalee 17.5 � 5.4 18.9 � 6.7 0.295

For categorical variables results are presented as value (%) and for continuous variables as value � standard deviation (SD). Significant p values (<0.05) are in bold.
Abbreviations: ICU, intensive care unit; OASIS, obstetrical anal sphincter injury; PPE, personal protective equipment.
aGestational diabetes—including gestational diabetes mellitus with diet treatment (GDMA1) and pharmacological treatment (GDMA2)
bHypertensive disorder—including gestational hypertension and preeclampsia.
cStress-contributing complications during pregnancy including any gestational diabetes, hypertensive disorder, fetal growth restriction or major risk of prematurity defined as need for cerclage.
dStress-contributing complications during delivery including any need for urgent cesarean delivery, relaparotomy or unplanned hysterectomy, need for blood transfusion, any anal sphincter
injury or need for maternal or neonatal intensive care unit admission.
eFear of COVID 19—evaluated by the Fear of COVID-19 scale [20].

Table 3. EPDS and total City BiTS scores stratified by Impact of PPE.

Impact of PPE LOW (1–3) Impact of PPE HIGH (4–5) p

EPDS score 5.7 � 5.3 8.4 � 5.8 0.005

City BiTS total score 5.8 � 7.8 9.2 � 10.3 0.014

PTDS criterion A 0.2 � 0.5 0.2 � 0.4 0.869

PTDS criterion B 1.6 � 2.5 2.8 � 3.6 0.032

PTDS criterion C 0.3 � 0.9 1.2 � 1.8 0.000

PTDS criterion C 2.0 � 3.1 2.6 � 3.4 0.178

PTDS criterion E 2.2 � 3.3 3.2 � 4.7 0.379

PTSD diagnosis 11(3.3%) 2(6.1%) 0.327

EPSD was evaluated as continuous scale [24]; PTSD was evaluated as total City BiTS score, while PTSD diagnosis is defined when patient replied “yes” on at least one question in criteria A–C and
on at least two questions on criteria D and E [22].
Abbreviations: EPDS, Edinburgh Postnatal Depression Scale; PPE, personal protective equipment; PTSD, post-traumatic stress disorder.
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As for PTSS, represented by the City BiTS total scores, in the first
stage, higher levels of education and the use of psychiatric medi-
cations were associated with higher risk for developing PTSS
(Beta = 0.111, 95% CI 0.002–2.275, p = 0.050; Beta = 0.120, 95%
CI 1.114–13.286, p = 0.021, respectively). In the second stage,
Impact of PPE and Stress-contributing complications during deliv-
erywere both found to be significant variables (Beta = 0.109, 95%CI
0.063–1.581, p = 0.034; Beta = 0.126, 95%CI 0.555–4.952, p = 0.014,
respectively). When adding Fear of COVID-19 at the last stage,
Impact of PPE was no longer a predictor.

Discussion

In this study, we aimed to investigate the impact of PPE use during
childbirth and to evaluate its association with postpartum PPD and

PTSD symptoms, during the COVID-19 pandemic. In our cohort,
36 women, which represent 9.2% of the study population, reported
high Impact of PPE. In addition, 23.5% of the participants pre-
sented PPD symptoms (EPDS score≥ 10 points) and 3%met all the
criteria for diagnosis of postpartum PTSD. The main finding of our
study was that women who reported healthcare providers’ use of
PPE as difficult, that is women with higher Impact of PPE, expe-
rienced higher levels of PPD and postpartum PTSS, compared to
their counterparts. For PPD, this remained true after adjusting
symptoms to stressors originating from maternal demographics,
medical history, delivery characteristics, and the fear of COVID-19.

During any medical encounter, patient–caregiver communica-
tion is composed of at least 55% nonverbal communication [28],
including facial expressions, eye contact, and manner of speech
[29]. This is especially important in the setting of childbirth, which
is a unique, emotional, and intimate event, in which there is great

Table 4. Three-stage statistical linear regression analysis for EPDS scores.

Beta

95% confidence interval

p value R2Lower bound Upper bound

First stage

Age �0.084 �0.203 0.029 0.142

Ethnicitya �0.035 �1.775 0.846 0.486

Marital statusb 0.061 �0.602 2.119 0.274

Educationc 0.137 0.198 1.706 0.013

Average household income �0.136 �1.215 �0.116 0.018

Psychiatric medications �0.020 �4.869 3.271 0.700 0.034

Second stage

Age �0.075 �0.193 0.037 0.182

Ethnicitya �0.035 �1.762 0.848 0.491

Marital statusb 0.063 �0.564 2.127 0.254

Educationc 0.157 0.339 1.839 0.005

Average household incomed �0.139 �1.224 �0.137 0.014

Psychiatric medications �0.027 �5.140 2.923 0.589

Stress-contributing complications during deliverye 0.019 �1.181 1.756 0.701

Impact of PPE 0.161 0.312 1.317 0.002 0.060

Third stage

Age �0.053 �0.165 0.055 0.324

Ethnicitya �0.034 �1.692 0.796 0.479

Marital statusb 0.093 �0.131 2.446 0.078

Educationc 0.151 0.328 1.759 0.004

Average household incomed �0.098 �1.001 0.043 0.072

Psychiatric medications �0.008 �4.177 3.527 0.868

Stress-contributing complications during deliverye 0.013 �1.205 1.595 0.784

Impact of PPE 0.103 0.029 1.006 0.038

Fear of COVID-19f 0.309 0.207 0.400 0.000 0.148

Abbreviations: EPDS, Edinburgh Postnatal Depression Scale; PPE, personal protective equipment.
aEthnicity—Jews and Arabic.
bMarrital status—married, in relationship, separated, and single.
cEducation—elementry, high school, bachelor’s degree, master’s degree, doctorate.
dAverage household income—on a 5-point scale (defined in relation to the average household income in Israel (from 1—“far below average” to 5—“far above average”).
eStress-contributing complications during delivery including any need for urgent cesarean delivery, relaparotomy or unplanned hysterectomy, need for blood transfusion, any anal sphincter
injury or need for maternal or neonatal intensive care unit admission.
fFear of COVID 19—evaluated by the Fear of COVID-19 scale [20].
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value to the caregiver–parturient relationship [30,31]. The use of
facemasks by healthcare providers was found to negatively influ-
ence the level of empathy, thus interfering with caregiver–patient
relationship [32,33]. A recent study has found that the use of PPE by
medical staff during childbirth created communication barriers
between caregivers and parturients [4].

Previous studies investigated the risk factors associated with an
increased risk of PPD and PTSD symptoms. Both the use of PPE
and fear of COVID-19 may further increase this risk. Our study
demonstrated that even after adjusting outcomes to fear of COVID-
19, Impact of PPE remained a significant variable that contributed
to maternal PPD symptoms. Interestingly and unlike PPD symp-
toms, we discovered that although Impact of PPE and stress-
contributing complications during delivery were associated with

increased PTSD symptoms, when we added the fear of COVID-
19 as a variable to the regression, Impact of PPE was no longer a
significant factor. This difference originates from the fundamental
discrepancy between PPD and PTSD. While both types of symp-
tomsmay be related to the experience during birth, as found in pre-
COVID-19 studies, PPDdevelopment was found to bemore related
specifically to caregiver–parturient relationship [34]. However,
postpartum PTSD was associated with factors such as feelings of
fear or lack of control during childbirth [35,36], and to a negative
birth experience not as an absolute, but in comparison to the
expected [37].

To the best of our knowledge, this is the first study to examine
the effects of PPE on birth experience and mental well-being of
women who gave birth during the current pandemic. Our study

Table 5. Three-stage statistical linear regression analysis for City BiTS scores.

Beta

95% confidence interval

p value R2Lower bound Upper bound

First stage

Age �0.060 �0.268 0.083 0.299

Ethnicitya �0.063 �3.203 0.745 0.222

Marital statusb 0.032 �1.474 2.678 0.569

Educationc 0.111 0.002 2.275 0.050

Average household income �0.053 �1.219 0.441 0.357

Psychiatric medications 0.120 1.114 13.286 0.021 0.032

Second stage 0.218

Age �0.056 �0.260 0.087 0.326

Ethnicitya �0.050 �2.933 0.997 0.333

Marital statusc 0.032 �1.453 2.650 0.567

Educationd 0.125 0.155 2.412 0.026

Average household incomee �0.050 �1.189 0.451 0.377

Psychiatric medications 0.111 0.638 12.686 0.030

Stress-contributing complications during deliveryf 0.126 0.555 4.952 0.014

Impact of PPE 0.109 0.063 1.581 0.034 0.060

Third stage 0.471

Age �0.043 �0.238 0.103 0.439

Ethnicitya �0.048 �2.868 0.988 0.338

Marital statusb 0.049 �1.088 2.953 0.365

Educationc 0.123 0.151 2.366 0.026

Average household incomed �0.026 �1.001 0.618 0.642

Psychiatric medications 0.124 1.511 13.362 0.014

Stress-contributing complications during deliverye 0.121 0.496 4.813 0.016

Impact of PPE 0.069 �.240 1.281 0.179

Fear of COVID-19f 0.200 0.146 0.449 0.000 0.097

Abbreviations: PPE, personal protective equipment.
aEthnicity—Jews, Arabic.
bMarrital status—married, in relationship, separated, and single.
cEducation—elementry, high school, bachelor’s degree, master’s degree, and doctorate.
dAverage household income—on a 5-point scale (defined in relation to the average household income in Israel (from 1—“far below average” to 5—“far above average”).
eStress-contributing complications during delivery including any need for urgent cesarean delivery, relaparotomy or unplanned hysterectomy, need for blood transfusion, any anal sphincter
injury or need for maternal or neonatal intensive care unit admission.
fFear of COVID 19—evaluated by the Fear of COVID-19 scale [20].
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benefits from being amulticenter cohort study, which allowed us to
reach a diverse population in terms of ethnicity, religion, and
socioeconomic status. Exclusion of women who delivered before
34 gestational weeks, minimized the bias of the development of
psychopathology symptoms due to prematurity [38]. Unlike other
studies [39-41], we did not use social media to recruit patients, thus
decreasing the bias associated with accessibility to technology or
involvement with social networks. In addition, at least some of the
maternal reports on demographics, obstetric and delivery data were
validated with their medical records. Lastly, we specifically
approached women about 10 weeks after labor, which is the accept-
able time interval for detection of postpartum related psychopa-
thologies.

Nevertheless, our study is not free of limitations. A substantial
number of women did not answer the recruitment phone call,
which reflects a response bias, but one perhaps less significant
compared to approaching participants through social media. Also,
we reported selection bias as not all women who consented actually
responded to 70% of the questionnaires. There may be several
considerable reasons that may cause women not to fulfill the
questionnaire after recruitment, thus may skew the results in all
sorts of directions. It can be assumed, for example, that womenwho
did not answer the questionnaire in full represent a more depressed
or mentally ill subpopulation, whose mental state did not allow
them to touch on such sensitive issues during this time period. On
the other hand, we cannot rule out that women who did not answer
the questionnaire were those with higher mental strengths, who did
not feel the need, and did not understand the importance of
participating in the study. The truth probably lies somewhere in
between. Concerning our main variable, impact of PPE, one may
consider this as only a partial evaluation as we based our maternal
perception of difficulty using only one question. However, as the
current pandemic confronted us for the first time with a new
standard of widespread PPE use and new communication chal-
lenges on an extensive scale, there is not yet a validated question-
naire for the assessment of the use of PPE, and its mental impact on
patients, and in particular on parturients. Lastly, our study is
limited by its cross-sectional nature and causal interpretations
should be made with caution. In light of this, further studies should
focus on evaluating how PPE use affects the caregiver–patient
relationship.

Surprisingly, not all women reported similar PPE use and 6.9%
of participants reported a total lack of PPE use during their delivery.
This contradicts the strict regulations that were enforced in all
delivery centers in Israel during the study period. Itmay be assumed
that this refers tomaternal recollection of birth and not to the actual
use of PPE by medical staff. Even so, the variable in question was
not the use of PPE but the subjective difficulty of the parturient.
Lastly, we should acknowledge that theremay be inaccuracies in the
patients’ descriptions of the impact of the birth experience on their
feelings, as we base our results on online questionnaires without
in-person psychological evaluation of the parturients. Further qual-
itative research could broaden our knowledge and present a more
complete picture regarding parturients’ birth experiences during
the COVID-19 pandemic.

It is clear that PPE is of utmost importance to protect medical
staff and the parturient. Nonetheless, we should be aware of the
difficulties it poses on the caregiver–parturient relationship and the
potential elevation of risk for developing postpartum PTSD or PPD
symptoms. These postpartum psychopathologies may cause long-
term complications for both themother and the newborn [42,43]. It
is conceivable that once healthcare professionals are vaccinated, it

would be possible to alleviate some use of PPE and to create a better
birth experience. In the meanwhile, this study stresses the impor-
tant implications for medical teams and mental health providers.
First, creative measures are needed in order to overcome the gaps
following the use of PPE in delivery suites in order to strengthen the
sense of communication and security among parturients. In addi-
tion, in light of the results of this study, parturients could be given
information prior to their deliveries, on the PPE that is going to be
used by the team, ways to increase communication with the team in
this situation, and encouragement to processes their feelings about
this unique birth experience. In any case, since PPE use was found
in this study to be an important factor related to PPD and PTSS,
healthcare providers and medical teams should collect information
about PPE use at birth and consider it as a potential risk factor for
psychological distress among parturients, and provide the oppor-
tunity for women to process the feelings and experiences associated
with PPE use.
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