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ARTICLE INFO ABSTRACT

Keywords: Objective: To evaluate, with the best level of evidence, the possible benefits of using birth balls during labor in
LaborPain maternal and neonatal outcomes.

Obstetric labor Methods: This research was made using MEDLINE/PubMed, LILCAS, CINAHL, CENTRAL, and SCOPUS data-
Parturition

bases, with no period or language restrictions. The terms "labor" and "birth ball" were used. Clinical trials
(randomized and non-randomized) were included when compared a group with parturients using birth ball with
control group under usual care. The following primary outcomes were: maternal outcomes: pain intensity; length
of first and second stage; perineal trauma and episiotomy. Neonatal outcomes: APGAR score, admission to
neonatal intensive care unit and delivery room resuscitation. The quality of evidence was evaluated by the
GRADE system. Quantitative analysis through meta-analysis was also applies whenever possible.

Results: Seven studies were included. The pain outcome showed differences in the subgroups of 20/30 min on
the birth ball (mean difference) —1,46; 95% Confidence Interval: 2,15 to —0,76, p < 0.0001), 60 min (mean
difference —1,95; 95% Confidence Interval: 2,68 to —1,22; p < 0.00001) and 90 min (mean difference —1,72;
95% Confidence Interval: 2,44 to —1,00; p < 0.0001), based in a moderated quality of evidence. Other out-
comes did not showed differences between groups after the interventions, with a low and very low level of
evidence.

Conclusions: Use the birth ball reduced pain after 20-90 min of use and there was no difference in the other
outcomes. The low quality of the studies included in this meta-analysis suggests that new trials with better
methodology quality are necessary.

Physical therapy modalities
Women's health

1. Introduction by the pelvic girdle on the ball, the positioning of all the bones, muscles

and ligament structures of the girdle are changed. Thus, the knowledge

Using the birth ball during labor is a common practice in hospitals
that recognize the importance of humanized birth and women em-
powerment, as it is a cheap, reusable, non-pharmacological and non-
invasive resource [1,2]. Birth balls were introduced into birth rooms
from the 1980s onwards, and new research are increasingly being un-
dertaken to prove its efficacy during labor [3,4].

There are several shapes and sizes of birth balls (Swiss ball, bean
shape, peanut shape), aiming to fit different sizes of patients. The ex-
ercises are made in various positions [2,3,5]. The parturient can sit
during the first and second stages of labor or sit and move the hips back
and forth during contractions [1,6].

Physical Therapists assisting the mother during labor can use this
resource to facilitate the fetal decent and relieve labor strain through
pelvic biomechanical control [7]. Depending on the movements made

about the pelvic girdle anatomy, development and biomechanics is
indispensable to physiotherapy practice [7,8].

A meta analytic systematic review of four randomized clinical trials
with 220 pregnant women in labor found a significant reduction in pain
using the birth ball during the first stage of labor (—0.921[-1.28 to
—0.56], P = 0.0000005) [3]. However, despite reducing pain during
labor, there are still questions about its efficacy related to important
outcomes as the length of the first and second stages of labor, delivery
type, use of oxytocin or analgesia, perineal lacerations, APGAR score at
the fifth minute of life, resuscitation and admission at the neonatal
intensive care unit.

The aim of this systematic review was to evaluate the possible
benefits and disadvantages of using birth balls during labor on the
maternal and neonatal outcomes using the best level of evidence.
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Table 1
Research strategies for each research database.
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DATABASE SEARCH STRATEGY

MEDLINE (PUBMED)
COCHRANE (CENTRAL)

"labour"[All Fields] OR "labor"[All Fields] OR "labor, obstetric'[MeSH Terms] OR "Nulliparous"[All Fields] OR "Primaparous"[All Fields] OR
"Multiparous"[All Fields] OR "labor stage, first"[MeSH Terms] OR "first labor stage"[All Fields] OR "labor stage, second"[MeSH Terms] OR "second

labor stage"[All Fields] AND "birth ball"[All Fields] OR "Swiss ball"[All Fields] OR "Fitness ball"[All Fields] OR "Gym ball"[All Fields]"Peanut ball"[All

Fields]

LILACS (Delivery, Obstetric) OR (Labor, Obstetric) OR (Labor Stage, First) OR (Labor Stage, Second) OR (Humanizing Delivery) OR (Parturition) OR
Nulliparous OR Primaparous OR Multiparous AND "birth ball" OR "Swiss ball" OR "Fitness ball" OR "Gym ball" OR "Peanut ball"

CINAHL ("Labor") OR ("Delivery, Obstetric") OR "Nulliparous" OR "Primaparous"” OR "Multiparous" AND "birth ball" OR "Swiss ball" OR "Fitness ball" OR "Gym
ball" OR "Peanut ball"

SCOPUS TITLE-ABS-KEY (Labor) OR TITLE-ABS-KEY (Obstetric) TITLE-ABS-KEY (Nulliparous) OR TITLE-ABS-KEY (Primaparous) OR TITLE-ABS-KEY
(Multiparous) AND TITLE-ABS-KEY (birth ball) OR TITLE-ABS-KEY (Swiss ball) OR TITLE-ABS-KEY (Fitness ball) OR TITLE-ABS-KEY (Gym ball) OR
TITLE-ABS-KEY (Peanut ball)

2. Methods 2.4. Data collection and analysis

This review followed a previous protocol register in the PROPESPO
(2016: CRD42016043179) and reported according to PRISMA.

2.1. Data sources and searches

Two independent reviewers conducted searches and selected eli-
gible studies in MEDLINE/PubMed (1966-April/2018), Cochrane
Central Register of Controlled Trials (CENTRAL) (1993-April/2018),
Lilacs (1982-April/2018), CINAHL (1981-April/2018) and Scopus
(1950-April/2018). There was no temporal or language restrictions and
the search strategies used for each database were done considering their
specific descriptors (Table 1).

2.2. Study selection

2.2.1. Types of studies
All randomized clinical trials (RCTs) or quasi-randomized were
eligible for this systematic review.

2.2.2. Population studies

Studies involving pregnant women independent of parity, between
37 and 42 weeks' gestation, with vertex or breech presentation, alive
fetus and singleton pregnancy were included.

2.2.3. Types of interventions

Studies that used the birth ball during the first and/or second stage
of labor as an intervention compared to a control group or usual care
that did not included the birth ball use. Types of Birth Balls: Swiss Ball
and Peanut Ball. Studies that compared the birth ball to pharmacolo-
gical methods of pain control were excluded.

2.3. Evaluated outcomes

The following primary outcomes were considered: maternal out-
comes: pain intensity (as defined by trialists); length of first and second
stage (min); perineal trauma (perineal lacerations of third or fourth
degree) and episiotomy. Neonatal outcomes: APGAR score (less than
five at 7 min), admission to neonatal intensive care unit and delivery
room resuscitation. Secondary outcomes: maternal outcomes: sponta-
neous vaginal delivery; instrumental delivery; cesarean delivery; oxy-
tocin use (after randomization); epidural analgesia use (after rando-
mization); maternal fatigue (as defined by trialists); maternal anxiety
(as defined by trialists) and maternal satisfaction with the childbirth
experience (as defined by trialists). Neonatal outcomes: low umbilical
cord blood pH (arterial less than 7.2 and venous less than 7.3) and fetal
Heart Rate variability (as defined by trialists).
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2.4.1. Selection of studies

The two reviewers screened the studies by title and abstract, per-
forming a pre-selection through eligibility criteria on the computer
screen. Then, they read the full text of potentially eligible studies to
confirm their inclusion. It was pre-defined that a third reviewer would
decide disagreements between two reviewers. Furthermore, the re-
ference list of the included studies was also assessed to ensure that all
potential eligible trial that could not be found in the databases were
included.

2.5. Data extraction and management

A form was design to extract data. For eligible studies, at least two
review authors extracted the data using the agreed form. The differ-
ences and discrepancies were resolved by discussion and, when neces-
sary, by consulting a third reviewer. The data was inserted into the
Review Manager software [9] and checked for accuracy. When in-
formation was unclear, the authors attempted to contact the responsible
for the original reports to provide further details.

2.6. Risk of bias (quality) assessment

The risk of bias in each study was assessed using a recently devel-
oped revision of the Cochrane risk of bias tool (RoB 2.0: a revised tool
to assess risk of bias in randomized trials) [10]. This new risk of bias
tool presents five domains of bias: (1) the randomization process, (2)
deviations from intended interventions, (3) missing outcome data, (4)
measurement of the outcome, and (5) selection of the reported results.
For each domain there was signaling questions with the following op-
tions of answer: Yes, probably yes, probably no, no and “no informa-
tion” and the risk of bias judgment is classified in “Low Risk,” “Some
Concerns”, or “High Risk” of bias. The risk of bias was assessed for each
outcome. Two reviewers assessed the risk of bias for each outcome, the
discrepancies between them were resolved by discussion to reach
consensus, and if necessary, a third reviewer was consulted to achieve a
decision.

2.7. Quality of evidence assessment

Quality of evidence assessment was undertalented by two in-
dependent reviewers through the Grading of Recommendations,
Assessment, Development and Evaluation (GRADE) system, where five
factors can decrease the quality of evidence for randomized trials: study
limitation, inconsistency, indirectness, imprecision and publication
bias, according to the following classification: high, moderate, low and
very low [11,12].

The quality of evidence for the outcomes pain, length of first and
second stage (min), spontaneous vaginal delivery, perineal trauma
(perineal lacerations of third or fourth degree), APGAR score (less than
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five at 7 min) and admission to neonatal intensive care unit was as-
sessed using the GRADE system. A review of the evidence for each
factor followed the following classification: (no reduction in points),
serious (reduction of 1 point) and very serious (reduction of 2 points)
[12], being punctuated by reviewers according to the interference
biases detected in these items.

2.8. Strategy for data synthesis

Data analysis was performed with RevMan 5.3 software. The
homogeneity of studies was assessed through the test for heterogeneity,
being considered homogeneous when p take value greater than 0.05,
and the index of heterogeneity (I-squared), being classified as low
heterogeneity values up to 30%. In the first statistical analysis, a fixed
effect meta-analysis was conducted, but when the heterogeneity index
was positive, we carried out a random effects meta-analysis. Data was
synthesized using inverse variance for continuous data and Mantel
Haenszel for categorical data. When a meta-analysis could not be per-
formed, the results was shown through a qualitative analysis.

3. Results

977 studies were identified in the pre-established databases, ac-
cording to the revision of search strategies. After the initial screening,
duplicated articles were excluded and the remaining articles were
submitted to title and summary analysis. Seven articles were considered
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eligible to full review. One study was excluded from the meta-analysis
since the data was displayed in Geometric Mean (Fig. 1).

Two studies were made in North America [13,14], two in South
America [15,16], two in Asia [17,18] and one in Europe [19]. Re-
garding the intervention protocols, five studies used Swiss Balls soon
after the admission, when the mothers were in active labor stage
(3-10 cm of uterine dilation) [15-19], and two studies used Peanut
Shaped Balls between the participant legs soon after the application of
epidural anesthesia and kept the ball until they have full dilation (10 cm
of uterine dilation) [13,14].

The seven studies [13-19] included 629 women in labor. All the
subjects had a similar mean age (18-35 years), in a low risk gestation,
at term, in cephalic presentation and with a single fetus. All the parti-
cipants who used the Swiss Ball were nulliparous [15-19], and the
participants who used the Peanut Ball were primiparous or multiparous
[13,14].

Regarding exercises on Birth Balls, one study used the Swiss Ball
during Prenatal in women with 30-32 weeks of gestation [18]. Parti-
cipants performed ball exercises at home, guided by a videotape and a
booklet with 26 pages for 20 min, three times per week, during 6 weeks.
Women only used the ball during the labor stage in all the other studies.

Relative to the beginning and permanence with the birth ball, all the
studies started the exercises at early active labor (3—4 cm of uterine
dilation). Permanence varied between studies. Two studies kept the
parturients through a minimum period of 20-30 min on the ball, not
informing the total time [17,19]. In one study, the parturients stayed on

Records identified through
database searching (n = 917)
() MEDUINE/Pubmed (n = 223)
5 CENTRAL (n = 130) Additional records identified
= ULACS (n= 225) through other sources
S CINAHL (n= 207) {n=0)
-’E‘ SCOPOS (n=132)
3
\—/
Records after duplicates removed
(n=21)
»
T
= Records excluded
'§ (n=11)
Records screened _ Review (n = 1)
(n=21) Commentary (n = &)
Just Abstract (n= 6)
—
Full-text articles assessed Full-text artickes excluded,
; for eligibility > with reasons
g (n=10) (n=3)
g Ineligible study design (n = 2)
Reporting unclear (n= 1)
Studies included in
quaitative synthesis
— (n :7)
% Studies included in
= quantitative synthesis
(meta-analysis)
(n=6)

Fig. 1. Flow diagram of the selection steps of the identified articles according to the PRISMA.
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Table 3

Risk of Bias of the following outcomes: pain, length of first stage, length of second stage, perineal lacerations, episiotomy, Apgar score, spontaneous vaginal delivery,
instrumental delivery, caesarean delivery, oxytocin, epidural analgesia. The authors evaluated a different number of different outcomes (described at the footnotes of
this table), and the risk of bias was variable between outcomes and between authors.

Autor/desfechos Bias arising from the Bias due to deviations from Bias due to Bias in measurement of  Bias in selection of ~ Overall bias
randomization process intended interventions missing outcome the outcome the reported result
data
Delgado-Garcia [19]* Some concerns Some concerns Low Pain, partos = High Low Pain = High
Others: low partos = High
Others: low
Gau [18]** Low Some concerns Low Pain: High High High
Other: low
Tavonni [17]*** Low Some concerns Low Pain: High Low Pain = High
Other: low Others = Some
concerns
Tussey [13]* Low Some concerns Low Low Low Some concerns
Lopes [15] Some concerns Some concerns Low Low Low Some concerns
Galo [16]***x*** High concerns Some concerns Low Low Low High

*Pain, length of first stage, length of second stage, perineal lacerations, episiotomy, Apgar score, spontaneous vaginal delivery (SVD), instrumental delivery (ID),
caesarean delivery (CD), epidural analgesia use.

** Pain, Length of first stage, length of second stage, apgar score, spontaneous vaginal delivery, instrumental delivery, oxytocin user.***Pain, length of first stage.
APGAR score, spontaneous vaginal delivery, instrumental delivery, caesarean delivery, oxytocin user.

* Length of first stage, length of second stage, perineal lacerations, caesarean delivery, oxytocin user.

“* Length of first stage, APGAR score, spontaneous vaginal delivery, caesarean delivery.

the ball until they reach 8 cm of dilation [18], and in four other studies 3.1.1.3. Length of second stage (min). The length of second stage showed

the participants remained on the ball until the end of the first stage no difference in three trials [15,18,19], with a low level of evidence

(10 cm dilation) [13-16] (Table 2). (Table 4), (MD 1,56 min; 95%CI) - 10,24 to 7,12, three studies, 165
Table 3 synthesizes the risk of bias for all the outcomes (pain, length women, random-effects: 12 = 0%; T2 = 0,00; p < 0,72), (Fig. 3).

of first stage, length of second stage, perineal lacerations, episiotomy,

APGAR score, spontaneous vaginal delivery, instrumental delivery, 3.1.1.4. Perineal trauma (perineal lacerations of third or fourth
cesarean delivery, oxytocin, epidural analgesia), for all the six articles degrees). Two clinical trials [15,19] showed no difference between
included in the meta analytic systematic review. The number of out- the use of birth balls and the usual care in the risk of perineal trauma,
comes and the risk of bias varied between authors. based in a very low level of evidence (Table 4) (risk ratio (RR) 0,94;

95% CI 0,42 to 2.11), (Fig. 3).
3.1. Primary outcomes

3.1.1.5. Episiotomy. The results of a single study [19] with 32 women
3.1.1. Maternal outcomes showed no difference between the use of birth balls and the usual car in
3.1.1.1. Pain. Two clinical trials [17,19] measured pain using a Visual the risk of episiotomy (RR 1.40; 95% CI 0.95 to 2.07), (Fig. 3).
Analogic Scale (VAS), obtaining the following results according to the
subgroups for 20/30min (mean difference (MD) —1.46; 95% 3.1.2. Neonatal outcomes
confidence interval (CI) —2.15 to —0.76; two studies, 104 women, 3.1.2.1. APGAR score (less than five at 7min). The results of four
random-effects: 12 = 0%; T2 = 0.18; p < 0.0001), for the 60 min clinical trials [13,16,18,19] showed no differences in the APGAR
subgroups(MD -1.95; 95% CI -2.68 to —1.22; one studies, 60 women, Scoreless than 7 points at the fifth minute of life when comparing
random-effects: p < 0.00001), and for the 90 min subgroup (MD -1.72; usual care with birth ball intervention, based in a very low level of
95% CI -2.44 to —1.00; one studies, 60 women, random-effects: evidence (Table 4) (RR 1.02; 95% CI 0.47 to 2.21) (Fig. 4).
p < 0.0001), (Fig. 2), based in a moderate level of evidence (Table 4).

Two other studies [16,18] also evaluated pain, but were not in- 3.1.2.2. Admission to neonatal intensive care unit and delivery room
cluded in the metanalysis because they based the pain evaluation in- resuscitation. None of the included articles reported this outcome.
terval by uterine dilation [16,18]. One of those studies had a difference
of 2 (CI: 1.29 to 2.79) on pain when the uterus had 4 cm of dilation, and 3.2. Secondary outcomes
1.7 (CI: 1.18 to 2.22) with 8 cm of uterine dilation [18]. This study [18]
also assessed pain by two other scales: Verbal Response Scale [MD 10.4; 3.2.1. Maternal outcomes
CL: 7.5 to 13.2 (4cm)]; [MD 7; CI: 2.6 to 11.3 (8 cm)]; Present Pain 3.2.1.1. Spontaneous vaginal delivery. The results of four clinical trials
Intensity Scale [MD 1.4; CI: 1.05 to 1.75 (4 cm)]; [MD 0.7; CI: 0.5to 1.1 [13,16,18,19]involving 380 women showed no increase in normal
(8 cm)]. The second study [16] did not included a mean difference, thus births in the group using birth balls when compared with the usual
it was not possible to evaluate the mean difference. care group, based in a low-level quality of evidence (Table 4), (RR 1.11;

95% CI 0.98 to 1.25), (Fig. 4).
3.1.1.2. Length of first stage (min). Five clinical trials [15-19] showed
no differences between the use birth balls and usual care in the length 3.2.1.2. Instrumental delivery. Three studies [13,18,19] evaluated this
of the first stage of labor ((MD) 5.48 min, 95% (CI) - 46.60 to 35.24, five outcome in 340 women. No difference was found regarding the risk of
studies, 265 women, random-effects: 12 = 27%; T2 = 640.77; instrumental delivery between groups (RR 0.66; 95% CI 0.38 to 1.17)
P < 0.79)) (Fig. 3), based in a very low level of evidence (Table 4). (Fig. 4).
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Birth Ball Usual Care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 Time 20-30 min
Delgado-Garcia 2011[19] 6.99 268 25 8.25 099 19 36.9% -1.26[-2.40,-012) —
Taavoni 2011 [17] 6.93 1.61 30 85 1.83 30 B631% -1.57[2.44,-0.70) —il—
Subtotal (95% CI) 49 100.0% -1.46[-2.15,-0.76] -
Heterogeneity: Tau®*= 0.00; Chi*=0.18, df=1 (P=0.67); F= 0%
Test for overall effect Z=4.12 (P < 0.0001)
1.1.2 Time 60 min
Taavoni 2011 [17] 6.97 1.58 30 892 1.3 30 100.0% -1.95[-2.68,-1.22) t
Subtotal (95% CI) 30 30 100.0% -1.95[-2.68,-1.22]
Heterogeneity: Not applicahle
Test for overall effect: Z=5.20 (P < 0.00001)
1.1.3 Time 90 min
Taavoni 2011 [17] 7.57 169 30 929 11 30 100.0% -1.72[-2.44,-1.00) t
Subtotal (95% CI) 30 30 100.0% -1.72[-2.44,-1.00]
Heterogeneity: Not applicahle
Test for overall effect: Z= 4.67 (P < 0.00001)

-4 2 0 2 4

Favours Birth Ball Favours Usual Care

Test for subaroup differences: Chi*= 0.93, df= 2 (P=0.63), F=0%

Fig. 2. Forest plot from the use of Birth Ball versus Usual Care for woman in labor for the outcome pain.

Table 4
Assessment of quality of evidence using the GRADE for maternal and neonatal outcomes (pain, length of first and second stages of labor, normal birth, perineal
lacerations, Apgar at the 5th minute of life and admission at neonatal intensive care unit) in women using birth balls during labor.

Birth ball compared to usual care for women in labor

Patient or population: Women in Labor
Setting: Obstetric Center
Intervention: Birth Ball
Comparison: Usual Care

Outcome Ne of participants Relative effect Anticipated absolute effects (95% CI) Quality What happens
(studies) (95% CI)
Without birth ball With birth ball Difference
Pain - Time 20-30 min Ne of - The mean pain - - MD 1.46 lower (2.15 @oa() One study measured 60min (MD
participants: 104 (2 RCTs) Time 20-30 min was lower to 0.76 lower)  MODERATE? 1,95lower (2,68 lower to 1,22 lower)
0 and 90 min (MD 1,72 lower (2,44 lower
to 1,00 lower).
Length of First Stage (min) Ne of - The mean length of - MD 5.48 lower (46.2 (OO0
participants: 265 (5 RCTs) First Stage (min) lower to 35.24 VERY LOW*¢
was 0 higher)
Length of Second Stage (min) No - The mean length of - MD 1.56 lower OO
of participants: 165 (3 RCTs) Second Stage (min) (10.24 lower to 7.12 LOW®¢
was 0 higher)
Apgar Score (less than five at RR 1.02 6.1% 6.2% (2.9-13.4) 0.1% more (3,2 1000
7 min) Ne of participants: (0.47-2.21) fewer to 7,4 more) VERY LOW®P¢
380 (4 RCTs)
perineal lacerations of third or RR 0.94 68.6% 64.5% 4.1% fewer (39,8 OO0
fourth degree No of (0.42-2.11) (28.8-100.0) fewerto 76,1 more) ~ VERY LOW™®4
participants: 73 (2 RCTs)
Spontaneous vaginal delivery No RR 1.11 72.9% 80.9% 8.0% more (1,5 51:100)
of participants: 380 (4 RCTs) (0.98-1.25) (71.4-91.1) fewerto 18,2 more)

LOW™¢
admission at neonatal intensive - - - - -
care unit- not reported

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the
intervention (and its 95% CI). CL:Confidence interval; MD:Mean difference; RR:Risk ratio.

GRADE Working Group grades of evidence.High quality: We are very confident that the true effect lies close to that of the estimate of the effect. Moderate
quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect.Very
low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect.

a. Not informed the randomization of some studies and the studies did not made masking - less one point.

b. There is a variation in the effect size between studies. The high heterogeneity index and high p-value < 0.05- less two points.

c. CI was null - less one point.

d. One study did selective description of outcomes — less one point.
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Birth Ball Usual Care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Rand 95% CI
Delgado-Garcia 2011[19]229.4  116.7 25 2481 1755 19 154% -18.70[-109.91,72.51] T
Gallo 2014 [16] 3876 1365 20 3546 1849 20 13.2% 33.00[-67.72,133.72) — =
Gau 2011 [18] 380 167.82 48 4854 2867 39 12.9% -105.40(-207.14,-3.66)
Lopes 2003[15] 486 300 16 414 258 18 4.3% 72.00[-117.25, 261.25)
Taavoni 2011[17] 106.8 348 30 100.2 588 30 54.2% 6.60 [-17.85, 31.05)
Total (95% Cl) 139 126 100.0% -5.48 [-46.20, 35.24]
Heterogeneity: Tau®= 640.77, Chi*= 5.50, df= 4 (P = 0.24), F= 27% t t T t t

B . -200 100 0O 100 200
(Ll Favours Birth Ball Favours Usual Care
Length of First Stage (min)

Birth Ball Usual Care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight , R 1, 95% CI IV, Random, 95% CI
Delgado-Garcia 2011 [19] 93.2  79.8 25 785 544 19 01% 14.70[-231.90,261.30] ¢ f >
Gau 2011[18] 38.48 2769 48 413 17 33 83.8% -2.82[-12.30, 6.66)
Lopes 2003 [13] 451 354 16 40.2 281 18 16.0% 4.90[16.77, 26.57)
Total (95% CI) 89 76 100.0% -1.56 [-10.24,7.12]

Heterogeneity: Tau®= 0.00; Chi*=0.43, df= 2 (P =0.81); F=0%
Testfor overall effect: Z=0.35 (P=0.72)

Length of Second Stage (min)

4100 -50 0 50 100
Favours Birth Ball Favours Usual Care

Birth Ball Usual Care Risk Ratio Risk Ratio
Study or Subgroup Events Total Ewvents Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Delgado-Garcia 2011[19] 20 22 17 24 59.4% 1.28(0.96,1.71]
Lapes 2003 [15] 6 16 7 11 40.6% 0.59(0.27,1.28]
Total (95% CI) 38 35 100.0% 0.94[0.42,2.11]
Total events 26 24

Heterogeneity: Tau*= 0.27, Chi*= 4.01,df=1 (P=0.05); F=75%

L ~ 0.01 01 1 10 100

Testfor overall effect: Z=0.16 (F = 0.87) Favours Birth Ball Favours Usual care
Perineal Lacerations of third or fourth degree
Birth Ball Usual Care Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Delgado-Garcia 2011 [19] 18 22 14 24 100.0% 1.40(0.95, 2.07)
Total (95% CI) 22 24 100.0% 1.401[0.95, 2.07]
Total events 18 14
Heterogeneity: Not applicable I u 1 t {

e _ 0.01 01 1 10 100
Testfor overall effect Z= 1.69 (P = 0.08) Fawvours Birth Ball Favours Usual Care

Episiotomy
Birth Ball Usual Care Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Gau 2011 [18] 25 48 13 39 17.7% 1.56[0.93,2.63] |
Lopes 2003 [15] 10 16 11 18 17.3% 1.02[0.60,1.74] .
Tussey 2015 [13] 85 107 74 94  65.0% 1.01[0.87,1.16] I
Total (95% CI) 171 151 100.0% 1.09[0.85, 1.40]
Total events 120 98
ity: ? = . Chi®= = e HEE b t t {

Heterogeneity: Tau® = 0.02; Chi®= 2.97,df=2 (P = 0.23);*=33% N o 10 100

Testfor overall effect: Z= 0.71 (P=0.48)

Oxytocin use (after randomization)

Favoﬁrs Birth Ball Favours Usual Care

Fig. 3. Forest plot of Birth Ball use versus Usual Care for woman in labor for the outcomes: Length of Firs and Second Stage, Oxytocin and Epidural analgesia, APGAR

Score.

3.2.1.3. Caesarean delivery. Four studies [13,15,16,19] with 307
women showed no increase in cesarean delivery between groups (RR
0.62; 95% CI 0.18 to 1.01) (Fig. 4).

3.2.1.4. Use of oxytocin (after randomization). Three clinical trials
[13,15,18]with 322 women showed no difference between the use of
birth ball and usual care in the risk of oxytocin use (RR 1.09; 95% CI
0.85 to 1.40) (Fig. 3).

3.2.1.5. Epidural analgesia (after randomization). Only one study [19]
evaluated this outcome and found no differences between groups (RR
0.95; 95% CI 0.66 to 1.42) (Fig. 4).
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3.2.1.6. Fatigue, anxiety and maternal satisfaction with the childbirth
experience (as defined by trialists). None of the included studies
reported this outcome.

3.2.1.7. Low umbilical cord blood pH (arterial less than 7.2 and venous less
than 7.3) and fetal heart rate variability (as defined by trialists). None of
the included studies reported on this outcome.

4. Discussion

Results shows that the use of birth balls compared with usual hos-
pital care during labor can reduce pain after 20-90 min by 1.46 and
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Birth Ball Usual Care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Delgado-Garcia 2011[19] 15 28 13 24 5.3% 0.99 [0.60, 1.64) -
Gallo 2014 [16] 20 20 16 20 196% 1.24[0.98, 1.57) il
Gau 2011 [18] 45 48 36 39 442% 1.02(0.90,1.14) T.
Tussey 2015[13] 87 107 64 94 31.0% 1.191.01, 1.41)]
Total (95% CI) 203 177 100.0% 1.11 [0.98, 1.25] »
Total events 167 129
Heterogeneity: Tau®= 0.00; Chi#= 4.50, df= 3 (P=0.21); F= 33% 50 o1 051 130 1 00=
Testfor overall effect Z=1.70 (P =0.09) Favours Birth Ball Favours Usual Care
Spontaneous vaginal delivery
Birth Ball Usual Care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Delgado-Garcia 2011[19] 7 28 2 24 29.5% 3.00[0.69,13.10] O B a—
Gallo 2014[16] 1] 20 4 20 13.9% 0.11[0.01,1.94] ¢
Lopes 2003 [13] 1] 16 2 18 13.2% 0.22[0.01, 4.34)
Tussey 2015[13] 1 107 19 94 43.4% 0.51 [0.26,1.01) ——
Total (95% Cl) 171 156 100.0% 0.62 [0.18, 2.19] et
Total events 18 27
Heterogeneity: Tau®= 0.82; Chi* = 6.56, df= 3 (P = 0.09); F=54% :D 0 0:1 1:0 1 Dg:
Testforoverall effect. Z=0.74 (P = 0.46) Favours Birth Ball Favours Usual Care
Caesarean delivery
Birth Ball Usual Care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Delgado-Garcia 2011 [19] 5} 28 9 24 41.3% 0.57 [0.24,1.37] ——
Gau 2011[18] 3 48 3 39 133% 0.81 [0.17,3.80] —
Tussey 2015 [13] 9 107 11 94 454% 0.72[0.31,1.66] ——
Total (95% Cl) 183 157 100.0% 0.66 [0.38, 1.17] B>
Total events 18 23
Heterogeneity: Tau®= 0.00; Chi*= 0.21, df = 2 (P = 0.90); F= 0% 0 01 0‘1 1‘0 wg‘
Testfor overall effect: Z=1.42 (P =0.16) Favours Birth Ball Favours Usual Care
Instrumental delivery
Birth Ball Usual Care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Delgado-Garcia 2011[19] 20 k| 16 24 100.0% 0.97 [0.66,1.42)
Total (95% CI) 31 24 100.0% 0.97[0.66, 1.42]
Total events 20 16
Heterogeneity: Mot applicable k U t t |
i _ 0.01 0.1 1 10 100
Testfor overall effect: Z=0.17 (P = 0.87) Favours Birth Ball Favours Usual Care
Epidural analgesia use (after randomization)
Birth Ball Usual Care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Delgado-Garcia 2011 [19] 2 24 0 31 6.6% 6.40(0.32,127.39) —
Gallo 2014 [16] 2 20 2 20 17.1% 1.00[0.16,6.42) e E—
Gau 2011 [18] o 48 0 36 Not estirnable
Tussey 2015 [13] a 107 9 94  76.2% 0.881(0.36,2.12) t
Total (95% Cl) 199 181 100.0% 1.02 [0.47, 2.21]
Total events 13 11
Heterogeneity: Tau?= 0.00; Chi*=1.59, df= 2 (P= 0.45); F=0% 90 01 0:1 1’0 1000’

Testfor overall effect: Z=0.06 (P =0.95)

Apgar Score (less than seven at five minute)

Favours Birth Ball Favours Usual Care

Fig. 4. Forest plot of Birth Ball use versus Usual Care for woman in labor for the outcomes: Perineal lacerations, episiotomy, spontaneous vaginal, caesarean and

instrumental delivery.

1.95 points in Visual Analogic Scales, based in a moderated quality of
evidence. However, others maternal and neonatal outcomes showed no
differences between the uses of birth balls and the usual care, with a
low and very low level of evidence.

Although two studies were not included in the meta-analysis
[16,18], since they evaluated pain through the time of uterine dilation
and not by length of birth ball use, their results also showed an im-
provement in pain symptoms, supporting the founds of this revision.
Birth balls are non-pharmacological methods of treatment used by
healthcare professional to assist women during labor to reduce pain [7].
Several mechanisms could explain the pain reduction. One of them is
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the gate control theory of pain that consists of using non-painful sti-
mulus to inhibit pain sensation. This mechanism works mainly through
the sensitive component of pain, blocking the nociceptive signal [20].
This physiological response can occur when the pelvis moves on the ball
during labor. Furthermore, the sitting position reduces pressure in
nervous fibers in the sacroiliac articulation, causing relieve of pain in
the lumbar region [17].

A previous review found similar results regarding pain symptoms.
This review only evaluated pain, but the bibliographical compilation
method differed from the adopted by our review, for they included
three studies in the meta-analysis. Pain symptoms were evaluated by
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the standardized mean difference between groups [3]. We emphasize
that the evaluation method of systematic reviews should be as homo-
geneous as possible. Even though GAU's study [18] evaluated pain
through three different instruments (Visual Analog Scale; Verbal Re-
sponse Scale; Present Pain Intensity Scale) they all show improvement
in the pain intensity.

Regarding the results related to the length of first and second stages
of labor, as well the natural birth incidence, no difference between
groups using birth balls or usual care was found, based in a low and
very low level of evidence. Evidence points that vertical position and
freedom of movement during labor can improve the quality and ef-
fectiveness of contractions [21].

As consequence, labor length is reduced, and the number of natural
births is increased, with a smaller probability of cesarean birth [21]. It
was expected that the birth ball could positively interfere these out-
comes, since the ball provides a vertical positioning to the mothers, but
this result was not shown in this review. This result could be attributed
to the dosimetry used. Generally, the exercises began when the mother
reached 4 cm of uterine dilation, and kept in the ball for a brief time.
Maybe the results could be improved with a longer time in the ball.

None of the studies prescribed the exercises according to the ob-
stetrics conditions as the fetal presentation, dilation or fetal positioning
in line with pelvic biomechanics. The absence of this orientation can
also be the reason for these results in labor length and type of delivery.
It is important to highlight that this evidence has a low reliability, and
thus these results can change in future researches [21].

No differences were found between groups using birth balls or usual
care related to the use of oxytocin or epidural analgesia. However,
caution is needed to interpret these results, as the evidence for these
findings are base in only one study [19], with a small sample and ser-
ious limitations, making the evaluation of birth balls efficacy in these
outcomes inconclusive. The rate of epidural use is an important out-
come once it could interfere in the maternal and neonatal outcomes and
futures studies with the birth ball should measure it.

Regarding the outcomes related to the pelvic floor (episiotomy and
perineal trauma), it is suggested that the pelvic movements performed
in the birth ball massage the pelvic floor and stimulate proprioception,
and this could improve the muscle activity during labor, reducing the
need for episiotomy and the risk of lacerations [22]. However, the
evidence of this revision shows no difference between groups, based in
a very low quality of evidence.

About the neonatal outcomes, no differences were found between
groups, but this should be interpreted with caution, since the level of
evidence for this outcome is low. There is evidences that babies of
mothers in vertical positions during the first stage of labor had less
chance to be admitted at neonatal intensive care unit, but this result is
based in only one study (RR 0.20, CI 95% 0.04 to 0.89) [21].

Included studies did not evaluated fatigue, anxiety and mother's
satisfaction with treatments. These outcomes are considered important
during labor and to improve the empowerment and autonomy of
women [23]. Studies show that anxiety and fatigue can negatively in-
fluence labor [23-25]. The use of birth balls as a therapeutic and
playful tool during contractions could help distracting the mother, re-
ducing anxiety and fatigue [26].

The elaboration of this manuscript followed the most recent
Cochrane recommendations for systematic reviews and interventions
[27], aiming to minimize bias during the review. Although the main
healthcare databases were searched, the EMBASE platform was not
available to the authors, and this could be considered a limitation for
this review. However, it is important to emphasize that the CENTRAL
database recover its manuscripts from EMBASE. Furthermore, some
eligible studies maybe were not included in this review, considering
that they may have be published in difficult to access journals.
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5. Conclusion

There is moderated evidence that using the birth ball in the first
stage of labor can reduce pain after 20-90 min of use. However, no
difference was shown between the birth ball or the usual care in the
length of labor, the type of delivery (natural, cesarean or instrumental),
use of oxytocin and analgesia, perineal laceration, episiotomy and
APGAR score after 5 min, based in a low and very low level of evidence.
Considering the high heterogeneity and bias in the studies, new clinical
trials with better quality are recommended to confirm the risks and
benefits of using the birth ball compared to the usual care during labor.

The next clinical trials should control bias and increase the length of
stay in the birth ball, guiding the exercises based in the pelvic bio-
mechanics. Maternal outcomes as anxiety, fatigue and satisfactions
must be investigated, as well the admission in neonatal intensive care
unit, blood pH in the umbilical cord, and neonatal heart rate variability.
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