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Abstract: The study aimed to assess the effect of midwife-provided orientation of birth companions
on maternal anxiety and coping during labor. A stepped wedge cluster randomized trial design
was conducted among 475 participants (control n = 240), intervention n = 235) from four clusters.
Midwives in the intervention period provided an orientation session for the birth companions
on supportive labor techniques. Coping was assessed throughout labor and anxiety scores were
measured after birth. Independent t-test and Chi-Square tests were used to assess the differences by
study period. Anxiety scores were reduced among women in the intervention period (p = 0.001). The
proportion of women able to cope during early active labor was higher during the intervention period
(p = 0.031). Women in the intervention period had 80% higher odds of coping (p = 0.032) compared
to those in the control period. Notable differences in anxiety and coping with labor were observed
among first-time mothers, younger women, and when siblings provided support. Midwife-provided
orientation of birth companions on labor support lowers maternal anxiety and improves coping
during labor. Findings could inform the planning and development of policies for the implementation
of the presence of birth companions in similar low-resource settings.

Keywords: continuous support; outcomes; birth companion; low-resource setting; Uganda

1. Introduction

Improving the quality of care around the time of birth has been acknowledged as
the most impactful strategy for reducing stillbirths and maternal and newborn deaths [1].
A woman’s emotional and cognitive experience of birth has a significant impact on her
physical and psychological state. The process of labor comprises a great amount of physi-
ological and psychological stress [2,3]. Women with moderate-to-high anxiety scores are
more likely to experience poor progress in labor. Anxiety during childbirth contributes to
dysfunctional uterine contractility by activating the release of stress hormones through the
sympathetic nervous system [3-5]. Personal perceptions of labor and the degree of pain
relief achieved can alter a woman'’s sense of effective coping. The difficulties perceived by
women regarding childbirth are closely related to their anxiety and the choice of coping
methods. Helping a woman cope with the sensations she is experiencing may also help
alleviate feelings of helplessness and suffering [6-8]. The World Health Organization
(WHO) recommends that every woman be supported continuously throughout labor by
a companion of choice [9,10]. Continuous labor support is defined as the presence of a
trained professional or layperson or family members at the bedside of a parturient woman,
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to coach, empathize with, give practical aid to, and inform the expectant mother about
birthing [11]. The companion in this context can be any person chosen by the woman to
provide her with continuous support [9,10].

Labor companionship, like other non-clinical interventions, has not been regarded as
a priority in many settings, yet it is an essential component of the experience of care [10].
Several barriers have been identified in the implementation of the presence of a companion
of choice at birth in resource-strained hospital settings. Amongst these is the absence of clear
communication with the companion about their role [12]. Companions’ lack of confidence
and clarity about their role may lead to a sense of powerlessness when a woman is in
pain [13,14]. For implementation purposes, WHO recommends that labor companions have
an orientation session on supportive labor companionship techniques. This is to ensure
that their presence is beneficial to both the woman and her health care providers [10,15].

Presently, women in Uganda are allowed to have a companion of choice during labor.
These companions, however, neither receive an orientation nor have defined roles and
responsibilities. It is acknowledged that actively involving family members in the process
of labor ensures ownership and engagement [15,16].

There is low-quality evidence on the effect of continuous labor support in low-income
settings. Additionally, it is still unknown whether training impacts the effectiveness of
continuous labor support [17]. Training in this context is described as having an orientation
session on supportive labor companionship techniques [10]. Continuous labor support
is an important aspect of respectful maternity care. Findings from this study will add
to the insufficient empirical evidence in low-income settings to inform policymakers on
the implementation of the presence of birth companions. This study aimed to assess the
effect of midwife-provided orientation on maternal anxiety and coping with labor. We
hypothesized that midwife-provided orientation of birth companions on labor support
techniques reduces maternal anxiety and aids coping during labor.

2. Materials and Methods

A cross-sectional stepped wedge cluster randomized trial was used. In this design,
different individuals in the control and intervention are used with a single observation
of outcomes [18]. This approach was selected because of the anticipated difficulty in
simultaneously introducing the intervention to the different clusters. Additionally, it was
preferred for ethical purposes; that is, not to withhold a beneficial intervention from some
clusters. For purposes of this study, each selected facility was labeled as a cluster. The
intervention was rolled out sequentially to the facilities over 12 months. The facilities were
their controls, hence buffering the effects of heterogeneity between health facilities. In
the first time block, all clusters were in the control phase and by the last time block, all
clusters were in the intervention phase (see Figure 1) [18]. The trial was registered at the U.S.
National Library of Medicine ClinicalTrials.gov trials on February 25, 2021 (NCT04771325).
The reporting of this clinical trial is based on the CONSORT 2010 checklist [19].

Time 1 Time 2 Time 3 Time 4 Time 5
Cluster1 | Control | Intervention | Intervention | Intervention Intervention
Cluster 2 Control Control Intervention | Intervention Intervention
Cluster 3 | Control Control Control Intervention Intervention
Cluster4 | Control Control Control Control Intervention

Figure 1. Trial design.

The study was carried out in the Bugisu sub-region located in the eastern part of
Uganda. The Bugisu sub-region consists of six districts, including Manafwa, Mbale,
Bududa, Sironko, Namisindwa, and Bulambuli. According to the Uganda National Bureau
of Statistics, the sub-region is home mainly to the Gisu people with an average household
size of 4.8 and a literacy rate of 51.5% [20]. The sub-region has several health facilities,
including one district hospital (Bududa) and one regional referral hospital in Mbale district.
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The Health Centre IVs (HCIV), district hospitals, and referral hospitals currently have a
monthly average of 100, 200, and 600 deliveries, respectively. The HC IVs have an average
of 12 midwives with one to two midwives per 8-h shift while the district and referral
hospitals have about 18 midwives with two to three midwives per shift.

Cluster sampling: Each health facility in this context was considered a cluster. The
inclusion criteria were the functionality of an operating theatre. Hospitals and HCIVs
with a functional operating theatre were included. It was assumed that the presence of a
functional theatre meant that the chances of referring women for cesarean sections to other
facilities were small, enabling us to monitor more deliveries. Four clusters were selected
for this trial. These were Mbale Regional Referral Hospital, Bududa, district hospital,
Muyembe HCIV, and Busiu (Manafwa) HCIV.

Individual specific criteria. Women who had a birth companion, in spontaneously
established labor and, expecting a vaginal delivery. Exclusion criteria were women with
multiple pregnancies, previous cesarean section, and mental illness, or deaf or mute women.
We excluded women who had previous cesarean sections because they had a higher chance
of having another cesarean section.

Intervention: The intervention was “midwife-provided orientation of birth compan-
ions”. The admitting midwife provided an orientation session for the birth companion
on supportive labor techniques. We assumed that providing an orientation session was
likely to boost birth companion confidence, hence increasing the effectiveness of contin-
uous support. The content for the orientation session consisted of providing emotional
and physical support. Emotional support included being present, demonstrating a caring
and positive attitude, saying calming verbal expressions, using humor, and praise, and
encouraging and acknowledging efforts. Physical support included supporting her to
change positions favoring upright positions, walking with her, giving her drinks and food,
massaging, reminding her to go and pass urine, helping her find a comfortable position
for pushing, and wiping her face with a cool cloth. The content was developed based on
the literature on labor companionship techniques [10,11]. The orientation sessions were
headed by four registered and licensed midwives. These directed and supervised the
admitting midwives in the four respective clusters on the orientation of birth companions
on labor supportive techniques. The first author EWW trained these midwives on how
to conduct these sessions. Orientation was completed face-to-face, individually for the
birth companion. This orientation was integrated into the admission procedure for the
woman and lasted about 20 min. After labor was confirmed, in addition to the routine
admission procedure, the midwife explained to the birth companion the different support
techniques and clarified what was expected of them. Each task was explained in simple
terms, including why the task was important and how it was performed, then companions
were shown how it was performed, with return demonstrations from the companion. This
was repeated for the birth companion to grasp and retain the task.

Control (usual care): Women are escorted to the health facilities by one or more family
members or friends. One person is allowed, besides her, to provide support. The support
persons do not receive any orientation sessions and have no designated roles. Routine
analgesia is not given. Midwives, medical officers, and obstetricians provide skilled care.
Typically, two to three midwives are allocated per 8-h shift managing about six laboring
women at a given time.

Outcomes: This article is a part of a larger study assessing the effectiveness of midwife-
provided orientation of birth companions on several outcomes. These were the incidence
of having a spontaneous vaginal delivery, length of labor, Apgar score, coping, anxiety,
and maternal satisfaction. The primary outcome was the chance of having a spontaneous
vaginal delivery. This article is a reporting on two of the secondary outcomes of the actual
trial. The rationale for reporting maternal anxiety and coping separately was to give more
attention to the psychological aspects of childbirth. Psychological research on childbirth
is scarce [21]. The authors found it necessary to deliberately disseminate these findings.
This was to provide more of an account of the sociodemographic differences of women.
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Additionally, the trial was registered prior to completion of data collection to deter any
bias in reporting of outcomes. Results presented in this manuscript are not selective nor
post hoc positive findings, but are reported according to a specific study objective and the
analysis plan was predetermined prior to data collection.

Sample size and randomization: Stepped wedge trials are designed to study the effect
of an intervention [22]. The sample size for this trial was calculated based on the primary
outcome (incidence of having a spontaneous vaginal delivery). The baseline rate for having
a spontaneous delivery was 87%. We assumed that guiding birth companions on continuous
labor support contributed to a 10% difference (minimally relevant difference between the
two groups as 0.1). We set Alpha at 95% CI (0.05 = 1.96), 3 multiplier for 80% at 0.842. A
sample size of 290 participants per period was calculated. The number of study participants
was selected proportionately; that is, according to the patient volumes of the particular
facilities. Approximately 12,500 women delivered during the study period including the
6 months break of the COVID-19 lockdown (see Figure 2). These also included women
admitted in second stage, women who gave birth on their way to the hospital, elective
cesarean sections, and complicated cases from lower health centers. In total, 580 eligible
participants were recruited for the study. See details in Figure 3.

Time 1 Time 2 Time 3 Time 4 Time 5
Intervention . . .
Bududa | Control Jan-Feb 2020 March 2020 Intervention Intervention Intervention
Manafwa | Control Jan-Feb 2020 Control Intervention Intervention Intervention
March 2020 Oct-Nov 2020
Mbale Control Control Control Intervention Intervention
Oct-Nov 2020 Dec-Jan2020
Control Control Intervention
Muyembe Control Control Oct—Nov 2020 Dec 2020 Feb 2021-Mar 2021

Figure 2. Trial duration and dates of study periods.

Randomization for stepped wedge trials is not performed individually but rather
involves the crossover of clusters from control to intervention until all clusters are ex-
posed [23]. Using a simple random technique, the principal investigator EWW generated
a random sequence of the four hospitals. Numbers 1, 2, 3, and 4 were assigned to the
different facilities (Mbale 1, Bududa 2, Muyembe 3, Manafwa 4). Using a random sequence
generator, a sequence of “2, 4, 1, and 3” was generated. This sequence is what guided
which facility crossed over first to the intervention period. Individual women who met the
inclusion criteria were recruited from the clusters by study period. In cluster randomization
trials, the intervention targets the cluster to prevent potential contamination of the control
arm of study. There was a high chance of birth companions sharing what the midwives had
shared with them with the other companions, leading to the need to randomize by cluster.
Individual women were recruited because individual level outcomes were assessed [24,25].

Women'’s self-reported anxiety levels were measured within 6 h after birth using the
10 cm Visual Analogue Scale for Anxiety (VAS-A). It ranges from 0 to 10, with a higher score
representing high levels of anxiety. The VAS-A has demonstrated validity and reliability
for measuring anxiety and has been used in several studies to assess anxiety in similar low-
resource settings [26-29]. Coping with labor was assessed using the Roberts coping with
labor algorithm [7]. The coping with labor algorithm was chosen because it emphasizes
how well the laboring woman is coping with the physiologic changes and sensations.
The main purpose of the algorithm is to not use the 0-10 numeric rating scale for pain in
labor, because labor pain varies and is unique for individuals. According to the algorithm,
the midwife looks out for cues for coping. These include being able to relax between
contractions, thythmic breathing, focus, moaning, counting, and rhythmic activity during
contraction. Cues for not coping include crying, sweating, clawing, biting, and panicked
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activity during contraction [30]. This tool has been tested in large tertiary institutions with a
variety of women from various ethnic backgrounds [31]. Coping was quantified as whether
the woman is either coping well (CW) or not coping (NC). Coping was assessed at three
periods, 4-7 cm; 8-10 cm, and second stage.

Study clusters
(Hospitals and
HCIVs) N=8
clusters
Excluded n=4
(Non functional operating
theatres)
Cluster 1(Bududa) Cluster 2(Manafa) Cluster 3 (Mbale) Cluster 4 (Muyembe)
N=(118) N = (103) N = (153) N =(101)
Time1 - Control N = (59) Control N = (51) Control N = (80) Control N = (50)
1 1 1
Time 2 - Intervention N = (59) Control Control Control
Time 3 Intervention Intervention N = (52) Control Control
[ 1
Time 4 Intervention Intervention Intervention N = (73) Control
I I 1
Time 5 Intervention Intervention Intervention Intervention N = (51)
Dropped Dropped Dropped Dropped
32 27 = 19

Reasons for dropping participants
1. Women had emergency C-sections
2. Lost to follow up after birth
3. Referred to higher health facility

Figure 3. Trial flow chart.

Analysis: In this study design, the distribution of results across control periods is
compared with that across the intervention periods [32]. Anxiety and coping for women in
the intervention period were compared to those in the control. Data were entered using
excel and imported to STATA 14 for analysis. Participant baseline characteristics were
summarized using frequencies and percentages. Anxiety was measured on a continuous
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scale with mean and corresponding standard deviation. Independent t-test was used to
assess the difference in anxiety scores by study period. A p-value of <0.05 was taken to be
statistically significant. Subgroup analysis was also undertaken to evaluate treatment effects
for specific endpoint groups defined by specific baseline characteristics [33]. Multivariable
analysis was also performed to assess the relative contributions of different factors that
could affect maternal anxiety. Coping was assessed as a binary outcome; the proportion
of those able to cope during the control and intervention period was determined. A Chi-
Square test was used to test the difference in coping by study period. Prtest was also used
to test the equality of proportions. Multivariable logistic regression was performed to
assess potential confounders for the difference in coping. Both unadjusted and adjusted
coefficients were presented together with the 95% confidence intervals and p-values.

3. Results
3.1. Participant Sociodemographic and Obstetric Characteristics

The majority of the respondents were in the age group of 1524 years. Most of the
respondents were first-time mothers 44.7%. The overall mean of gestation was 38.3 weeks
(SD 1.0); Table 1 shows that the two groups were similar in many of the characteristics
with no statistically significant difference except for marital status, support person, and
cervical dilatation on admission. Statistical significance of these characteristics was coinci-
dental since individual randomization was not performed; rather, it related to the order of
introduction of the intervention to specific clusters.

Table 1. Participant characteristics.

Characteristic All Participants  Control Intervention p-Value
Age 3

15-24 291(61.7%) 50.8% 49.2% 0.721
25-40 181(38.3%) 49.2% 50.8%

Education

Primary 252(53.1%) 52.4% 47.6% 0.544
Secondary 186(39.2) 49.5% 50.5%

Tertiary 37(7.8%) 43.2% 56.8%

Marital status 10

Unmarried 99(21.3%) 29.3% 70.7% 0.000
Married 366(78.7%) 56.3% 43.7%

Support person 14

Spouse 155(33.6%) 60% 40% 0.003
Parent 185(40.1%) 46.5% 53.5%

Siblin 103(22.3%) 36.9% 63.1%

Frien 18(3.9%) 55.6% 44.4%

Parity

One 212(44.7%) 51.9% 48.1% 0.684
Two 109(23%) 45.9% 54.1%

Three 83(17.5%) 50.6% 49.4%

Four or more 70(14.8) 54.3% 35.7%

Gestation weeks

Mean (SD) 38.3 38.2 (1.0) 38.3 (1.0) 0.277
Cervical dilatation on admision

4 cm 160(33.7%) 40% 60% 0.001
5cm 113(23.8%) 50.4% 49.6%

6-7 cm 201(42.4%) 59.2% 40.8%

Birthweight . . . .
Mean 3.2 32 32 0.819
Cluster . . . .
Bududa 118 50% 50% 0.962
Manafwa 103 49.5% 50.5%

Mbale 153 52.3% 47.7%

Muyembe 101 49.5% 50.5%

31014 Number with missing data. Percentages compared by study arm.

Figure 3 shows selected clusters and the order of introduction of the intervention.
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3.2. Maternal Anxiety

Maternal anxiety for women who received continuous labor support from birth com-
panions who had a midwife-provided orientation (intervention) was compared to those
who received usual care (control).

The overall mean anxiety score was 5.4 (SD = 2.0). Anxiety was higher in the pre-
intervention period (5.7, SD = 1.9) compared to the post-intervention period (5.1, SD = 2.0).
There was a statistically significant difference in the mean anxiety score between the pre-and
post-intervention period (p-value = 0.001). See Figure 4.

©
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1 O
(%]
© 2
9
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c
<
<
o~
o

Pre-intervention Post-intervention
Figure 4. Anxiety score by study period.

Subgroup analysis to evaluate treatment effects for specific endpoint groups showed
that although not statistically significant, there was a notable reduction in the mean anxiety
score at the regional referral hospital (from (6.3-SD 2.3) to (3.4-5D2.2)). Additionally, high
differences were noted among women who were younger, first-time mothers, with a low
education status, and those who were married. Additionally, anxiety levels were much
lower when sisters (siblings) (6.2(2.0) vs. 4.8(2.3)) offered support compared to the parents,
spouses, friends, or other relatives. See Table 2.

A multivariable analysis was performed to assess the relative contributions of different
factors that could affect maternal anxiety. We found a statistically significant difference in
the anxiety scores by study period (p = 0.001). See Table 3.

3.3. Coping with Labor

The proportion of those able to cope was highest during the early active labor (89.7%)
and lowest during the second stage (53.4%). A significant difference (p = 0.031) was found
during early active labor (4-7 cm). These findings show that the percentage of women
coping with labor reduced as the labor progressed. No significant findings were found for
the later phases of labor. See Table 4.

Further assessment of coping at 4-7 cm within the clusters and other variables was
performed to evaluate treatment effects for specific baseline characteristics. We found
a statistically significant difference in the proportion of women coping by study period
(p = <0.001) at the regional referral hospital. Furthermore, the intervention was more
effective among those who were having their first child and the difference was statistically
significant (p = 0.049). Though not statistically significant, the proportion of those able
to cope was higher among the younger women (p = 0.07) and those with a lower level of
education (p = 0.06) (see Table 5).
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Table 2. Subgroup analysis; treatment effect on anxiety for specific baseline characteristics.

. Intervention .
Characteristic g,[oelég(}ls])) Mfeean ?S]t)()) Diff. p-Value
Facility . - .
Mbale 6.3(2.3) 3.4(2.2) 29 0.704
Bududa 5.9(1.3) 6.4(1.3) —-05 >0.999
Manafa 5.3(1.8) 5.4(1.4) -0.1 0.077
Muyembe_Sironko 5.0(1.7) 5.4(1.3) —-04 0.062
Age 3 . . .
15-24 5.8(1.9) 5.1(2.1) 0.7 0.229
25-40 5.6(1.9) 5.2(1.9) 0.4 0.999
Education . . .
Primary 5.9(1.9) 5.1(2.1) 0.8 0.565
Secondary 5.5(1.9) 5.2(2.0) 0.3 0.625
Above secondary 59(22) 54(19) 0.5 0.532
Marital status . . .
Unmarried 6.1(1.7) 5.9(1.8) 0.2 0.766
Married 5.6(1.9) 4.9(2.0) 0.7 0.488
Support person . . . .
Spouse 5.5(1.7) 5.6(1.5) —-0.1 0.331
Parent 5.8(1.9) 5.1(2.1) 0.7 0.345
Sibling 6.2(2.0) 4.8(2.3) 14 0.361
Friend /relative 6.5(1.8) 5.5(1.8) 1.0 >0.999
Parity . . . .
One 6.1(2.0) 5.3(2.2) 0.8 0.329
Two 5.1(1.8) 5.1(2.0) 0.0 0.451
Three 5.0(1.5) 4.8(2.0) 0.2 0.070
Four or more 6.0(2.1) 4.9(2.0) 1.1 0.787
Cervical dilatation on admission . . . .
4 cm 5.9(2.0) 5.3(2.1) 0.6 0.685
5cm 6.2(2.0) 5.1(2.0) 1.1 >0.999
6-7 cm 5.5(1.8) 5.1(2.1) 04 0.126
Augmentation . . . .
No 5.6(1.9) 5.1(2.0) 0.5 0.470
Yes 6.3(1.9) 5.1(2.4) 1.2 0.217

3 Number with missing data.

Table 3. Multivariable analysis of the effect of continuous labor support on maternal anxiety.

Coef. p-Value 95%CI

Control period . . .
Intervention period —0.62 0.001 * [—1.0-(—)0.2]
Age . . .

25 and above 0.20 0.427 [—0.3-0.7]
Parity . . .

Two —-0.41 0.103 [—0.9-0.1]
Three —0.88 0.003 [—1.5-(—)0.3]
Four+ —-0.32 0.354 [—1.0-0.4]
Cervical dilatation on admission . . .

5cm —0.14 0.191 [—0.5-0.5]

6 cm —0.88 0.003 [—0.7-0.2]
Support person . . .

Parent —0.16 0.479 [—0.6-0.3]
Sibling —0.34 0.191 [—0.8-0.2]
Friend/other relatives 0.50 0.275 [—0.4-1.5]

* Denotes statistical significance.

A multivariable analysis was performed to assess the relative contributions of different
factors that could affect coping. Confounding baseline characteristics adjusted for were
age, parity, cervical dilatation on admission, and relation of support person. Women in the
intervention period had 80% higher odds of coping at 4-7 cm (Unad;j.1.8; 95%CI 1.1-3.1)
than those in the control period. The same results (Adj.1.8; CI 1.0-3.2) were found after
adjusting. Furthermore, women having their second or more children and those who were
supported by siblings had higher odds of coping. See Table 6.
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Table 4. Proportions of women coping during different phases of labor.

Control Intervention * p-Value
Coping at 4-7 cm . .
Not coping 41 (17.1) 24 (10.3) 0.031*
Coping 199 (82.9) 210 (89.7)
Coping at 8-10 cm . -
Not coping 110 (45.8) 99 (42.3) 0.729
Coping 129 (53.8) 134 (57.3) ’
Not applicable (Had cesarean section) 01 (0.4) 01 (0.4)
Coping 2nd stage . .
Not coping 95 (39.6) 83 (35.5%) 0.469
Coping 125 (52.1) 125 (53.4) ’
Not applicable (Had ceserean section) 20 (8.3) 26 (11.1)

* Denotes statistical significance.

Table 5. Showing treatment effect on coping for specific baseline characteristics.

Control-Total Intervention-Total Prtest:
Characteristic Number. Number. Diff. _Value
(Proportion Coping)  (Proportion Coping) p-va

Facility . . . .
Mbale 80(0.75) 72(0.96) 0.21 <0.001 *
Bududa 59(0.79) 59(0.78) —0.1 0.895
Manafa 51(0.94) 52(0.96) 0.02 0.641
Muyembe._Sironko 50(0.88) 51(0.88) 0.0 1.000
Age - - - -
15§24 148(0.81) 143(0.89) 0.8 0.057
25-40 89(0.87) 92(0.91) 0.4 0.389
Education . . . .
Primary 132(0.83) 119(0.91) 0.08 0.062
Secondary 92(0.84) 94(0.89) 0.05 0.318
Above Secondary 16(081) 21(086) 0.05 0.682
Marital status . . . .
Unmarried 29(0.76) 69(0.86) 0.1 0.229
Married 206(0.86) 160(0.91) 0.06 0.083
Support person

Spouse 93(0.84) 62(0.90) 0.06 0.286

Parent 86(0.84) 98(0.89) 0.05 0.320

Sibling 38(0.84) 65(0.89) 0.05 0.464

Friend /relative 10(0.7) 8(0.88) 0.18 0.360
Parity

One 110(0.79) 101(0.86) 0.1 0.049 *

Two 50(0.80) 59(0.92) 0.12 0.068

Three 42(0.95) 41(0.93) 0.02 0.701

Four or more 38(0.84) 32(0.97) 0.13 0.072
Cervical dilatation on admission . . .
4 cm 64(0.81) 96(0.90) 0.10 0.109
5cm 57(0.77) 56(0.86) 0.22 0.218
6-7 cm 119(0.87) 82(0.91) 0.380 0.379

* Denotes statistical significance; > Number with missing data.
Table 6. Multivariable analysis of coping with labor.
Unadjusted OR Adjusted OR
(95%CI) p-Value  (g55,C1) p-Value

Control period - . - .
Intervention period 1.8 [1.1-3.1] 0.032 * 1.8 [1.0-3.2] 0.052
Age : . . .
ot 1.4[0.8-2.5] 0.206 1.0 [0.5-2.3] 0.905
Parity . .
Two 1.3[1.3-2.5] 0.387 1.3[0.6-2.7] 0.460
Three 3.3[1.3-8.8] 0.160 3.3[1.1-9.6] 0.033
Four+ 1.9 [0.8-4.5] 0.138 2.3[0.7-7.2] 0.166
Cervical dilatation on admission . .
5cm 0.7 [0.3-1.3] 0.228 0.6 [0.3-1.2] 0.150
6 cm 1.2[0.6-2.2] 0.612 1.1[0.5-2.1] 0.861
Support person . . .
Parent [0.6-2.0] 0.891 1.1 [0.6-2.3] 0.710
Sibling 1.1 [0.5-2.3] 0.829 1.2 [0.5-2.6] 0.721
Friend/other relatives 0.5[0.2-1.8] 0.328 0.5[0.1-1.7] 0.249

* Denotes statistical significance.
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4. Discussion

In this study, we assessed the effect of midwife-provided orientation for birth com-
panions on maternal anxiety and coping with labor. Results from our study showed that
maternal anxiety score was reduced and the proportion of women coping was higher in the
intervention period. Similar findings are also reported in other related studies where the
presence of trained husbands during delivery decreased maternal anxiety [34,35]. Findings
from this study suggest that women may benefit more from continuous labor support when
their birth companions are oriented by midwives on supportive techniques.

The current study further found that the intervention was more effective among
first-time mothers. A study conducted in Malawi to determine the efficacy of a companion-
integrated package for primigravid women showed that birth companions enhanced
childbirth self-efficacy [36]. Studies have shown that primigravid women are more likely
to experience anxiety compared to women who have given birth before [37-39]. Moreover,
first-time mothers in a qualitative study acknowledged labor and childbirth as an unknown
territory and were flexible with the process [40]. It is conceivable that women’s first
experience of birth affects future reproductive health decisions, including the decision
to have an institutional birth. The number of women having institutional births is still
very low in the current study area. This finding may perhaps be used to advocate for
emphasis on guided companionship as a supplementary intervention to address this issue.
Furthermore, though not statistically significant, it is important to note the differences in
the reduction in anxiety scores between the intervention and control periods across the
different providers of supportive care. There was a greater difference in anxiety scores
among those who received care from siblings compared to their spouses or mothers. An
explanation for this could be that the mother or spouse was anxious and unable to help
the women relax. An Iranian study also reported that some women did not want their
mothers and husbands in the delivery room because they thought that they would be
stressed by the labor pain [41]. This finding could be useful in tailoring orientations for
the individual needs of companions for this recommendation to be more beneficial for
women. Furthermore, the mean anxiety score was reduced at the regional referral hospital
cluster while an increase was noted in the other three units. This could be attributed to the
seniority of the midwives at the referral hospital. Moreover, this was in an urban setting
and the effectiveness of the intervention was probably linked with income and educational
level of birth companions [42]. It was probably easier for them to comprehend and execute
given instructions from the midwives.

Coping during childbirth is a significant predictor of the development of post-traumatic
stress disorder symptoms after birth [40,43]. Poor coping strategies are associated with
anxiety and, in some cases, with negative health behaviours [8]. Non-pharmacological cop-
ing strategies can reduce labor pain and promote a satisfactory delivery experience [44,45].
Presently, there is little information on the effect of continuous labor support on coping
during labor across all settings. In our study, there was a statistically significant difference
in coping at 4-7 cm cervical dilation by study period. Our findings are similar to those
from a study conducted to test the effectiveness of an educational intervention on coping.
It was reported that the experimental group reported a significantly higher level of coping
behavior than the control group [35]. Relatedly, a qualitative evidence synthesis on percep-
tions and experiences of labor companionship reported that a companion’s provision of
emotional support through praise and reassurance increased women’s ability to cope. It
was suggested that strong rapport and trust between the woman and companion led to
women feeling more in control, enabling them to cope [46]. Components of labor support
such as human reassurance and touch are known to facilitate the release of oxytocin which
stimulates uterine myometrial contractions and other effects that counteract stress [47].
Nevertheless, positive findings of coping at 4-7 cm dilation in our study could partly be
attributed to the fact that the majority of women came in early for admission during the
intervention period. Having good supportive care may influence a woman’s perception of
labor pain positively and her willingness to cooperate with given instructions. Emotional



Int. |. Environ. Res. Public Health 2023, 20, 1549 11 of 14

support from birth companions is vital for respectful maternity care and satisfaction fol-
lowing labor. Hence, we recommend that birth companions are directed on supportive
techniques to mitigate the negative psychological outcomes of labor.

It is also imperative to note that the current study found non-significant findings on
coping during the later stages of labor. A related study found that the anxiety levels of
women were high during the last stage of labor, irrespective of the intervention [35]. A
similar study also found that the late active phase pain scores were not significantly differ-
ent [48]. Qualitative findings revealed that women tend to focus on themselves during the
later stages and may not respond to instructions appropriately. Women described this phase
as being in a world of their own and needing to be ‘alone’ [14,49]. The pain that precedes the
actual birth of the baby has been described by the majority of women as unbearable. Thus,
we advocate that birth companions are enlightened on the fragileness of these moments,
and the need to stay calm to allow women to “be”, to reduce further distress. The current
study additionally found that coping was also higher among primigravid mothers. An
explanation for this finding could be that first-time mothers easily trusted the instructions
of the birth companion as they had no previous birthing experiences to affect their response
to pain. We, therefore, suggest that the presence of a birth companion be maximized to
mitigate the potential intrapartum and postpartum risks for primigravid women.

Following WHO implementation, labor companionship has been implemented in
Uganda to a certain extent. Birth companions, however, are not oriented nor the midwives
trained on how to integrate the birth companion in the woman'’s care. This study highlights
the effectiveness of midwife-provided orientation on maternal anxiety and coping during
labor. Findings could inform the feasibility of implementing the presence of birth com-
panions. We would like to acknowledge that having 20 min for orientation of each birth
companion in low-resource settings may perhaps be a challenge. This intervention can be
modified by considering these options: group orientation sessions, conducting sessions
during the antenatal period, and video recordings of supportive techniques playing on TV
screens in the admission and waiting areas in busy facilities.

To our knowledge, this is the first study to assess the effect of continuous labor support
on the events of labor and outcomes in Uganda. The selected study design enabled all the
facilities to receive the intervention. The facilities were their controls, thereby buffering the
effects of heterogeneity. Nonetheless, caution should be taken in generalizing the findings,
given the following limitations: randomization was performed to determine the order of
introduction of the intervention to clusters and not by individual participants. The ratings
of the anxiety were recalled retrospectively and could have been affected by the arrival
of the baby. Additionally, coping in labor was midwife assessed, which could have led to
potential bias. The numbers within the subgroup analysis were small and this may perhaps
have generated a spurious correlation. However, it is beneficial to note that subgroup
analysis of treatment effects in subgroups of participants may provide useful information
for the specific care of women and for future research.

5. Conclusions

Our results suggest that midwives providing an orientation on continuous labor sup-
port lowers women’s anxiety and enhances their ability to cope with pain during early
active labor. Findings from this study may be of benefit in informing the development
of protocols for the implementation of the presence of birth companions in similar low-
resource settings. Future evaluation of the intervention is necessary to assess the effect
of additional orientation during the antenatal period. An evaluation of the acceptability
and perceptions of midwives regarding guiding or orienting birth companions is essential
for implementation. Women’s experience of care during childbirth is key, and organized
involvement of birth companions could improve women'’s experience of care and conse-
quently their health and future reproductive decisions.



Int. |. Environ. Res. Public Health 2023, 20, 1549 12 of 14

Author Contributions: Conceptualization, EEW.W.; data curation, EW.W. and G.K.N.; formal analy-
sis, EW.W,, N.M.T., G.K.N. and ].K.B.; funding acquisition, EW.W.,; investigation, EW.W., N.M.T,,
G.KN. and J.K.B.; methodology, EW.W., N.M.T. and G.K.N.; project administration, EW.W., PA.M.
and G.K.N.; resources, EW.W.; supervision, G.K.N. and N.M.T.; validation, P.A.M.; visualization,
P.AM.,, GKN. and N.M.T.; writing—original draft, EW.W.; writing—review and editing, P.A.M.,
G.K.N,,N.M.T. and ].K.B. All authors have read and agreed to the published version of the manuscript.

Funding: This study is part of EWW’s doctoral research, funded by the Swedish International Devel-
opment Agency (SIDA) through a Makerere-Sweden Research collaboration. Grant number 377.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the Institutional Review Board of Makerere School of Health Sciences
Research Ethics Committee (SHSREC REF: 2017—54) and the Uganda National Council for Science
and Technology (HS377ES).

Informed Consent Statement: Written informed consent was sought from participants before enroll-
ment in the study. Participation was voluntary and the women were informed that there were no
negative repercussions for non-involvement. All methods were carried out under relevant guidelines
and regulations.

Data Availability Statement: Data are available on request from the corresponding author.

Acknowledgments: The authors are grateful to the participants of this study who voluntarily agreed
to take part in this research and to the Swedish International Development Agency (SIDA) for funding
this study.

Conflicts of Interest: All authors report no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript; or
in the decision to publish the results.

References

1.

11.
12.

13.

14.

15.

16.

17.

Bhutta, Z.A.; Das, ].K,; Bahl, R.; Lawn, J.E.; Salam, R.A.; Paul, V.K.; Sankar, M.].; Blencowe, H.; Rizvi, A.; Chou, V.B. Can available
interventions end preventable deaths in mothers, newborn babies, and stillbirths, and at what cost? Lancet 2014, 384, 347-370.
[CrossRef]

Bell, A.E; Andersson, E. The birth experience and women'’s postnatal depression: A systematic review. Midwifery 2016, 39,
112-123. [CrossRef]

Lowe, N.K.; Corwin, E.J. Proposed biological linkages between obesity, stress, and inefficient uterine contractility during labor in
humans. Med. Hypotheses 2011, 76, 755-760. [CrossRef]

Aljjahan, R.; Kordi, M. Risk factors of dystocia in nulliparous women. Iran. |. Med. Sci. 2014, 39, 254.

Nahaee, J.; Abbas-Alizadeh, F.; Mirghafourvand, M.; Mohammad-Alizadeh-Charandabi, S. Pre- and during- labour predictors of
dystocia in active phase of labour: A case-control study. BMC Pregnancy Childbirth 2020, 20, 425. [CrossRef]

Lowe, N.K. The nature of labor pain. Am. J. Obstet. Gynecol. 2002, 186 (Suppl. 5), S16-S24. [CrossRef]

Roberts, L.; Gulliver, B.; Fisher, J.; Cloyes, K.G. The coping with labor algorithm: An alternate pain assessment tool for the
laboring woman. |. Midwifery Women’s Health 2010, 55, 107-116. [CrossRef]

Iordachescu, D.A.; Paica, C.I.; Boca, A.E.; Gica, C.; Panaitescu, A.M.; Peltecu, G.; Veduta, A.; Gica, N. Anxiety, Difficulties, and
Coping of Infertile Women. Healthcare 2021, 9, 466. [CrossRef]

WHO. Standards for Improving Quality of Maternal and Newborn Care in Health Facilities; WHO: Geneva, Switzerland, 2016.

WHO. WHO Recommendations: Intrapartum Care for a Positive Childbirth Experience; World Health Organisation: Geneva, Switzer-
land, 2018.

Simkin, P. Supportive care during labor: A guide for busy nurses. J. Obstet. Gynecol. Neonatal Nurs. 2002, 31, 721-732. [CrossRef]
Kabakian-Khasholian, T.; Portela, A. Companion of choice at birth: Factors affecting implementation. BMC Pregnancy Childbirth
2017, 17, 265. [CrossRef]

Thorstensson, S.; Nissen, E.; Ekstrom, A. An exploration and description of student midwives’ experiences in offering continuous
labour support to women/couples. Midwifery 2008, 24, 451-459. [CrossRef]

Wanyenze, E-W.; Byamugisha, ].K.; Tumwesigye, N.M.; Muwanguzi, P.A.; Nalwadda, G.K. A qualitative exploratory interview
study on birth companion support actions for women during childbirth. BMC Pregnancy Childbirth 2022, 22, 63. [CrossRef]
World Health Organization. Companion of Choice during Labour and Childbirth for Improved Quality of Care: Evidence-to-Action Brief,
2020; World Health Organization: Geneva, Switzerland, 2020.

Namaganda, G.; Oketcho, V.; Maniple, E.; Viadro, C. Making the transition to workload-based staffing: Using the Workload
Indicators of Staffing Need method in Uganda. Hum. Resour. Health 2015, 13, 89. [CrossRef]

Bohren, M.A.; Hofmeyr, G.J.; Sakala, C.; Fukuzawa, R K.; Cuthbert, A. Continuous support for women during childbirth. Cochrane
Libr. 2017, 6, CD003766. [CrossRef]


http://doi.org/10.1016/S0140-6736(14)60792-3
http://doi.org/10.1016/j.midw.2016.04.014
http://doi.org/10.1016/j.mehy.2011.02.018
http://doi.org/10.1186/s12884-020-03113-5
http://doi.org/10.1016/S0002-9378(02)70179-8
http://doi.org/10.1016/j.jmwh.2009.11.002
http://doi.org/10.3390/healthcare9040466
http://doi.org/10.1177/0884217502239208
http://doi.org/10.1186/s12884-017-1447-9
http://doi.org/10.1016/j.midw.2007.05.003
http://doi.org/10.1186/s12884-022-04398-4
http://doi.org/10.1186/s12960-015-0066-7
http://doi.org/10.1002/14651858.CD003766.pub6

Int. |. Environ. Res. Public Health 2023, 20, 1549 13 of 14

18.
19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

Brown, C.A.; Lilford, R.J. The stepped wedge trial design: A systematic review. BMC Med. Res. Methodol. 2006, 6, 54. [CrossRef]
Schulz, K.E; Altman, D.G.; Moher, D. CONSORT 2010 statement: Updated guidelines for reporting parallel group randomised
trials. Trials 2010, 11, 18. [CrossRef]

Statistics, U. ICF, Uganda Demographic and Health Survey 2016: Key Indicators Report; Uganda Bureau of Statistics (UBOS), UBOS
and ICF Kampala: Rockville, MD, USA, 2017.

Hoffmann, L.; Banse, R. Psychological aspects of childbirth: Evidence for a birth-related mindset. Eur. J. Soc. Psychol. 2021, 51,
124-151. [CrossRef]

Copas, A].; Lewis, ].].; Thompson, J.A.; Davey, C.; Baio, G.; Hargreaves, ].R. Designing a stepped wedge trial: Three main designs,
carry-over effects and randomisation approaches. Trials 2015, 16, 352. [CrossRef]

Hemming, K.; Girling, A.; Haines, T.; Lilford, R. Protocol: Consort extension to stepped wedge cluster randomised controlled
trial. BM]J 2014, 363, k1614.

Torgerson, D.J. Contamination in trials: Is cluster randomisation the answer? BM]J 2001, 322, 355-357. [CrossRef]

Cook, A.J.; Delong, E.; Murray, D.M.; Vollmer, W.M.; Heagerty, P.J. Statistical lessons learned for designing cluster randomized
pragmatic clinical trials from the NIH Health Care Systems Collaboratory Biostatistics and Design Core. Clin. Trials 2016, 13,
504-512. [CrossRef]

Facco, E.; Zanette, G.; Bacci, C.; Sivolella, S.; Cavallin, F.; Manani, G. Validation of visual analogue scale for anxiety (VAS-A) in
dentistry. Int. ]. Oral Maxillofac. Surg. 2011, 40, 1058. [CrossRef]

Gokyildiz Surucu, S.; Ozturk, M.; Avcibay Vurgec, B.; Alan, S.; Akbas, M. The effect of music on pain and anxiety of women
during labour on first time pregnancy: A study from Turkey. Complement. Ther. Clin. Pract. 2018, 30, 96-102. [CrossRef]
Cheung, W.; Ip, W.-Y.; Chan, D. Maternal anxiety and feelings of control during labour: A study of Chinese first-time pregnant
women. Midwifery 2007, 23, 123-130. [CrossRef]

Purcell-Jones, ].M.; Haasbroek, M.; Van der Westhuizen, ].L.; Dyer, R.A.; Lombard, C.J.; Duys, R.A. Overcoming language barriers
using an information video on spinal anesthesia for cesarean delivery: Implementation and impact on maternal anxiety. Anesth.
Analg. 2019, 129, 1137-1143. [CrossRef]

Howard, E.D. An innovation in the assessment of labor pain. |. Perinat. Neonatal Nurs. 2017, 31, 96-98. [CrossRef]

Fairchild, E.; Roberts, L.; Zelman, K.; Michelli, S.; Hastings-Tolsma, M. Implementation of Robert’s Coping with Labor Algorithm©
in a large tertiary care facility. Midwifery 2017, 50, 208-218. [CrossRef]

Hemming, K.; Haines, T.P.; Chilton, PJ.; Girling, A.].; Lilford, R.J. The stepped wedge cluster randomised trial: Rationale, design,
analysis, and reporting. BMJ 2015, 350, h391. [CrossRef]

Wang, R.; Lagakos, S.W.; Ware, ].H.; Hunter, D.].; Drazen, ]. M. Statistics in medicine—Reporting of subgroup analyses in clinical
trials. New Engl. . Med. 2007, 357, 2189-2194. [CrossRef]

Salehi, A.; Fahami, F.; Beigi, M. The effect of presence of trained husbands beside their wives during childbirth on women’s
anxiety. Iran. J. Nurs. Midwifery Res. 2016, 21, 611.

Ip, WY,; Tang, C.S.; Goggins, W.B. An educational intervention to improve women’s ability to cope with childbirth. J. Clin. Nurs.
2009, 18, 2125-2135. [CrossRef] [PubMed]

Munkhondya, B.M.; Munkhondya, T.E.; Chirwa, E.; Wang, H. Efficacy of companion-integrated childbirth preparation for
childbirth fear, self-efficacy, and maternal support in primigravid women in Malawi. BMC Pregnancy Childbirth 2020, 20, 48.
[CrossRef]

Beiranvand, S.P.; Moghadam, Z.B.; Salsali, M.; Majd, H.A.; Birjandi, M.; Khalesi, Z.B. Prevalence of fear of childbirth and its
associated factors in primigravid women: A cross-sectional study. Shiraz E Med. ]. 2017, 18, e61896.

Rouhe, H.; Salmela-Aro, K.; Halmesmaéki, E.; Saisto, T. Fear of childbirth according to parity, gestational age, and obstetric history.
BJOG 2009, 116, 67-73. [CrossRef]

Sujita Devi, N.; Shinde, P.; Shaikh, G.; Khole, S. Level of anxiety towards childbirth among primigravida and multigravida
mothers. I[JAR 2018, 4, 221-224.

Borrelli, S.E.; Walsh, D.; Spiby, H. First-time mothers’ expectations of the unknown territory of childbirth: Uncertainties, coping
strategies and ‘going with the flow’. Midwifery 2018, 63, 39-45. [CrossRef]

Fathi Najafi, T.; Latifnejad Roudsari, R.; Ebrahimipour, H. The best encouraging persons in labor: A content analysis of Iranian
mothers” experiences of labor support. PLoS ONE 2017, 12, e0179702. [CrossRef]

Orkin, A.M.; Nicoll, G.; Persaud, N.; Pinto, A.D. Reporting of Sociodemographic Variables in Randomized Clinical Trials,
2014-2020. JAMA Netw. Open 2021, 4, €2110700. [CrossRef] [PubMed]

Van Heumen, M.A.; Hollander, M.H.; Van Pampus, M.G.; Van Dillen, J.; Stramrood, C.A. Psychosocial predictors of postpartum
posttraumatic stress disorder in women with a traumatic childbirth experience. Front. Psychiatry 2018, 9, 348. [CrossRef]

Soet, J.E.; Brack, G.A.; Dilorio, C. Prevalence and predictors of women’s experience of psychological trauma during childbirth.
Birth 2003, 30, 36—46. [CrossRef]

Chang, C.-Y.; Gau, M.-L.; Huang, C.-J.; Cheng, H.-M. Effects of non-pharmacological coping strategies for reducing labor pain: A
systematic review and network meta-analysis. PLoS ONE 2022, 17, €0261493. [CrossRef] [PubMed]

Bohren, M.A.; Berger, B.O.; Munthe-Kaas, H.; Tuncalp, 0. Perceptions and experiences of labour companionship: A qualitative
evidence synthesis. Cochrane Database Syst. Rev. 2019, 3, CD012449. [CrossRef] [PubMed]


http://doi.org/10.1186/1471-2288-6-54
http://doi.org/10.1186/1745-6215-11-32
http://doi.org/10.1002/ejsp.2719
http://doi.org/10.1186/s13063-015-0842-7
http://doi.org/10.1136/bmj.322.7282.355
http://doi.org/10.1177/1740774516646578
http://doi.org/10.1016/j.ijom.2011.07.111
http://doi.org/10.1016/j.ctcp.2017.12.015
http://doi.org/10.1016/j.midw.2006.05.001
http://doi.org/10.1213/ANE.0000000000004243
http://doi.org/10.1097/JPN.0000000000000246
http://doi.org/10.1016/j.midw.2017.03.008
http://doi.org/10.1136/bmj.h391
http://doi.org/10.1056/NEJMsr077003
http://doi.org/10.1111/j.1365-2702.2008.02720.x
http://www.ncbi.nlm.nih.gov/pubmed/19583645
http://doi.org/10.1186/s12884-019-2717-5
http://doi.org/10.1111/j.1471-0528.2008.02002.x
http://doi.org/10.1016/j.midw.2018.04.022
http://doi.org/10.1371/journal.pone.0179702
http://doi.org/10.1001/jamanetworkopen.2021.10700
http://www.ncbi.nlm.nih.gov/pubmed/34076703
http://doi.org/10.3389/fpsyt.2018.00348
http://doi.org/10.1046/j.1523-536X.2003.00215.x
http://doi.org/10.1371/journal.pone.0261493
http://www.ncbi.nlm.nih.gov/pubmed/35061717
http://doi.org/10.1002/14651858.CD012449.pub2
http://www.ncbi.nlm.nih.gov/pubmed/30883666

Int. |. Environ. Res. Public Health 2023, 20, 1549 14 of 14

47.

48.

49.

Olza, I; Uvnas-Moberg, K.; Ekstrom-Bergstrom, A.; Leahy-Warren, P.; Karlsdottir, S.I.; Nieuwenhuijze, M.; Villarmea, S;
Hadjigeorgiou, E.; Kazmierczak, M.; Spyridou, A. Birth as a neuro-psycho-social event: An integrative model of maternal
experiences and their relation to neurohormonal events during childbirth. PLoS ONE 2020, 15, €0230992. [CrossRef]

Tanvisut, R.; Traisrisilp, K.; Tongsong, T. Efficacy of aromatherapy for reducing pain during labor: A randomized controlled trial.
Arch. Gynecol. Obstet. 2018, 297, 1145-1150. [CrossRef] [PubMed]

Dixon, L.; Skinner, J.; Foureur, M. The emotional journey of labour—Women's perspectives of the experience of labour moving
towards birth. Midwifery 2014, 30, 371-377. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://doi.org/10.1371/journal.pone.0230992
http://doi.org/10.1007/s00404-018-4700-1
http://www.ncbi.nlm.nih.gov/pubmed/29397442
http://doi.org/10.1016/j.midw.2013.03.009
http://www.ncbi.nlm.nih.gov/pubmed/23664311

	Introduction 
	Materials and Methods 
	Results 
	Participant Sociodemographic and Obstetric Characteristics 
	Maternal Anxiety 
	Coping with Labor 

	Discussion 
	Conclusions 
	References

