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Abstract

Introduction and hypothesis Most vaginal births are associated with trauma to the perineum. The morbidity associated with
perineal trauma can be significant, especially when it leads to third- and fourth-degree perineal tears. We hypothesized that
antenatal perineal massage could decrease the incidence of perineal trauma, particularly severe perineal tears and other postpar-
tum complications.

Methods We searched four different databases from inception until August 2019 for the available trials. We included randomized
controlled trials (RCTs) which assessed the effect of antenatal perineal massage (intervention group) versus control group (no
antenatal perineal massage) in perineal trauma patients. Data were extracted from eligible studies and meta-analyzed using
RevMan software. Primary outcomes were the risk of episiotomies and perineal tears. Secondary outcomes were perineal pain,
second stage of labor duration, wound healing, anal incontinence, and Apgar scores at 1 and 5 min.

Results Eleven RCTs with 3467 patients were analyzed. Women who received antenatal perineal massage had significantly lower
incidence of episiotomies (RR =0.79, 95% CI [0.72, 0.87], p <0.001) and perineal tears (RR =0.79, 95% CI [0.67, 0.94], p=
0.007), particularly the risk of third- and fourth-degree perineal tears (p = 0.03). Better wound healing and less perineal pain were
evident in the antenatal perineal massage group. Antenatal perineal massage reduced the second stage of labor duration (p =
0.005) and anal incontinence (p = 0.003) with significant improvement in Apgar scores at 1 and 5 min (p =0.01 and p =0.02).
Conclusions Antenatal perineal massage is associated with a lower risk of severe perineal trauma and postpartum complications.
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Among different degrees of perineal tears, third- and fourth-
degree perineal tears are linked to the greatest morbidity where
they increase the incidence of wound disruption, stress or urge
urinary incontinence, flatal and/or fecal incontinence, infection,
delayed wound healing, postpartum dyspareunia, pelvic organ
prolapse, and rectovaginal fistulas [8—10]. In addition, for wom-
en who experience severe perineal trauma during childbirth,
their physical and psychological outcomes can be complex,
with some women suffering from social isolation and margin-
alization due to their ongoing symptomatology. Severe perineal
trauma seems to affect not only the physiological and psycho-
logical well-being but also alters the women’s understanding of
their identity as sexual beings [11].

Restricted use of episiotomy rather than routine use and
antenatal perineal massage are effective measures to decrease
the risk of severe obstetric lacerations [5, 12, 13].

Massage is a historical therapeutic technique that increases
the relaxation of the muscles and vasodilation of blood vessels
[14]. Antenatal perineal massage is a technique that can be
performed by pregnant women or their partners within 4 to
6 weeks before delivery [14]. It is postulated that it increases
the blood flow to the perineum, enhancing the circulation and
stretching the tissues for widening the vaginal opening for
baby passage. In addition, it mimics the effect of the child’s
head during delivery; thus, it makes the labor easier [15, 16].

A Cochrane review showed that antenatal perineal massage
reduced the probability of perineal trauma (mainly episiot-
omies) and ongoing perineal pain; however, this review was
based on four trials only making the available evidence insuf-
ficient [14]. Two RCTs [12, 17] demonstrated that antenatal
perineal massage was linked to a significant reduction in the
need for episiotomy and risk of higher order perineal lacera-
tions, and Ugwu et al. [17] noted a decrease in flatal inconti-
nence and a higher rate of no laceration after vaginal delivery
among antenatal perineal massage group. Mei-dan et al. [18]
found that perineal massage during pregnancy slightly re-
duced the rates of first-degree perineal tears with a slight in-
crease in the rates of second-degree perineal tears. In addition,
they did not find any cases reported in third/fourth-degree
perineal tears in antenatal perineal massage.

Thus, we conducted this systematic review and meta-
analysis to update the current evidence about whether antena-
tal perineal massage reduces the risk of perineal trauma and
postpartum complications.

Materials and methods

We performed this systematic review and meta-analysis in strict
accordance with the Cochrane Handbook for Systematic
Reviews of Interventions [19]. The meta-analysis was reported
following the Preferred Reporting Item for Systematic Reviews
and Meta-analyses (PRISMA) statement [20].
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Literature search

We comprehensively searched four electronic databases
(PubMed, Cochrane Library, Scopus, and ISI Web of
Science) from inception until August 2019 using the follow-
ing search strategy: (antenatal OR prenatal OR antepartum)
AND (perineal massage OR birth canal widening OR mas-
sage). Two investigators (A.A & K.H) independently per-
formed the search strategy with no restrictions regarding lan-
guage or year of publication.

Eligibility criteria

We included RCTs that met the following inclusion criteria:
(1) population: nulliparous or multiparous women during their
antenatal care; (2) intervention: antenatal perineal massage
performed in the last 4 to 6 weeks before delivery; (3) com-
parator: no antenatal perineal massage; (4) study design: ran-
domized controlled trials (RCTs); (5) outcome parameters: our
primary outcomes were the risk of all degrees of perineal tears
and the incidence of episiotomies. The secondary outcomes
were the duration of the second stage of labor in hours, peri-
neal pain as evaluated by visual analog scale (VAS), wound
healing as evaluated by REEDA scale (redness, edema, ec-
chymosis, discharge, and approximation), urinary inconti-
nence and anal incontinence (fecal and flatus incontinence)
reported within 3 months postpartum, and Apgar scores at 1
and 5 min.

We included all degrees of perineal tears in our outcomes as
the protective effect of antenatal perineal massage may be
more evident in one degree of perineal tear over the other
and also to understand the relationship between the significant
effects. For example, if we found more second-degree perineal
tears but fewer obstetric anal sphincter injuries (OASIs), then
this could be taken to be a beneficial effect, and if we found
more second-degree tears and fewer intact perinea, this might
be a cause for concern.

We excluded studies for the following reasons: (1) in vitro
and animal studies, (2) non-randomized trials, (3) abstracts
only studies, and (4) irrelevant studies. Two reviewers inde-
pendently performed the title/abstract screening and full-text
screening of the eligible studies. Differences were discussed,
and a consensus was reached after the discussion.

Data extraction

Two authors (A.A & K.H) collected the data from eligible
studies on a standardized data extraction sheet. We extracted
the data, such as the following: list of authors, year of publi-
cation, sample size, and baseline characteristics of enrolled
patients. Likewise, we extracted our intended primary and
secondary outcomes.
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Risk of bias assessment

We evaluated the methodological quality of included studies
using the Cochrane risk of bias assessment tool, clearly de-
scribed in Chapter 8.5 of the Cochrane Handbook for
Systematic Reviews of Interventions 5.1.0 [21] to assess the
risk of bias within included RCTs. This assessment tool in-
volves the following domains: random sequence generation,
allocation concealment, performance bias (blinding of partic-
ipant and personnel), detection bias (blinding of outcome as-
sessment), attrition bias, reporting bias, and other potential
sources of bias. The authors’ judgment is categorized as
“low risk,” “high risk,” and “unclear risk” of bias.

Data synthesis

We pooled dichotomous data as risk ratios (RR) and 95%
confidence intervals (CI) while continuous data were pooled
as mean difference (MD) with the corresponding 95% CI
employing the Mental-Haenszel method. All statistical analy-
ses were performed using Review Manager software v. 5.3
(The Nordic Cochrane Centre, Cochrane Collaboration,
2014, Copenhagen, Denmark).

We assessed the statistical heterogeneity across studies
using I-squared (I?) statistics, and values > 50% were indica-
tive of high heterogeneity. We used the fixed-effects model for
meta-analysis; however, in case of significant heterogeneity,
the random effects model was utilized. Additionally, we per-
formed a sensitivity analysis where we excluded one study at a
time, “one-out sensitivity analysis,” and evaluated the impact
of removing each of the studies on the summary results and
between-study heterogeneity. The data analysis was complet-
ed independently by four authors, then the results were com-
pared, and any difference was resolved by discussion.

Publication Bias

According to Egger and colleagues, assessment of publication
bias using the funnel plot method and Egger’s test is unreliable
for fewer than ten included studies. Therefore, in the present
study, we assessed publication bias in our primary outcomes (per-
ineal tears and episiotomies), which were reported in 11 studies
[22, 23]. P value < 0.05 was considered statistically significant.

Results

Results of the literature search and characteristics
of included studies

Our search strategy resulted in 388 studies. After title and
abstract screening, 16 articles were subjected to full-text
screening in which five studies were excluded; three were

irrelevant, and two studies did not meet inclusion criteria.
Finally, 11 RCTs [12, 13, 17, 24-31] with 3467 patients
(1711 women in the intervention group and 1756 women in
the control group) were included in the final analysis. The
PRISMA flow diagram for study selection is shown in Fig. 1.
The included studies compared perineal massage versus no
perineal massage during antenatal care. All included studies
performed antenatal digital perineal massage in the last 4 to
6 weeks before delivery by either the pregnant women or their
partners. The following were the locations of the included
studies: four studies were conducted in Egypt [12, 13, 30,
31], one study in Nigeria [17], one study in Turkey [28], one
study in Iran [29], one study in Japan [27], two studies in
Canada [24, 26], and one study in the UK [25]. The baseline
characteristics are shown in supplementary file no.1.

Risk of bias assessment

The quality of included RCTs ranged from moderate to high
quality based on the Cochrane risk of bias assessment tool.
The summary of risk of bias assessment for the included RCTs
is shown in supplementary file no.2.

Outcomes
Perineal tears

Antenatal perineal massage significantly reduced the risk of
perineal tears compared with the control group (RR =0.79,
95% CI [0.67, 0.94], p=0.007), as shown in Fig. 2. The
pooled studies were heterogeneous (p =0.002, I> = 65%).
The significant heterogeneity was resolved by sensitivity anal-
ysis by excluding two studies [12, 28] (p =0.26, I =20%).
After sensitivity analysis, antenatal perineal massage was still
significantly effective in reducing perineal tears (RR =0.90,
95% CI1[0.81, 0.99], p=0.03). According to Egger’s regres-
sion test, there was evidence of publication bias among the
studies (Egger bias=1.861, 95% CI [-2.18, —2.34), p=
0.004).

We performed a subgroup analysis to evaluate the efficacy
of antenatal perineal massage in reducing different degrees of
perineal tears. Antenatal perineal massage was linked to a
significant reduction in the incidence of third- and fourth-
degree perineal tears compared with the control group
(RR=0.36, 95% CI [0.14, 0.89], p=0.03) as shown in
Fig. 3. However, no significant differences were found in the
first- and second-degree perineal tears between the interven-
tion and control groups as shown in Fig. 3.

Episiotomy

Antenatal perineal massage decreased the incidence of episi-
otomy compared with the control group (RR =0.79, 95% CI
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Fig. 1 PRISMA flow diagram
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[0.72,0.87], p < 0.001) as shown in Fig. 4. The pooled studies
were homogeneous (p = 0.23, I* =23%). There was evidence
of publication bias as assessed by Egger’s test (Egger bias =
1.581, 95% CI [-2.13, —1.64), p=0.002).

Duration of the second stage of labor

We found no significant difference between both groups re-
garding the duration of the second stage of labor (MD =
—0.09, 95% CI1 [-0.20, 0.02], p =0.09), as shown in Fig. SA.
The pooled studies were heterogeneous (p < 0.001, I? = 96%).

Records identified through
database searching
(n=388)

Duplicates removed
(n=100)

Records excluded
(n=272)

Records screened
(n=288)

|

Full-text articles assessed
for eligibility
(n=16)

Full-text excluded (n=5):

Irrelevant studies (n =3)

l Did not meet our inclusion
criteria (n = 2)

Studies included in
qualitative synthesis
(n=11)

l

Studies included in
quantitative synthesis
(meta-analysis)
(n=11)

After solving the reported heterogeneity by excluding two
studies [12, 24] (p=0.18, I* = 34%), we found that antenatal
perineal massage was beneficial in reducing the duration of
the second stage of labor (MD =-0.06, 95% CI [-0.10,
—0.02], p =0.005) as shown in Fig. 5B.

VAS perineal pain

The perineal pain, as evaluated by VAS, was significantly
lower among the antenatal perineal massage group (MD =
—1.72, 95% CI [-3.09, —0.36], p=0.01) as shown in Fig. 6.

antenatal perineal massage control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Ugwu 2018 6 53 7 55 2.4% 0.89[0.32, 2.47]
Mohamed 2011 5 30 11 30 2.9% 0.45[0.18, 1.15] B
Elsebeiy 2018 10 37 6 43 3.0% 1.94[0.78, 4.82] T
Doénmez 2015 5 30 32 39 3.6% 0.20 [0.09, 0.46] -
Shahoei 2016 11 75 18 75 4.9% 0.61[0.31, 1.20] -
Labrecque 1994 14 22 13 23 8.0% 1.13[0.70, 1.82] -
Dieb 2019 27 200 43 200 8.9% 0.63 [0.40, 0.97] -
Ali 2015 21 50 49 70 11.1% 0.60 [0.42, 0.86] -
Shimada 2005 21 30 27 33 13.7% 0.86 [0.64, 1.14] T
Labrecque 1999 318 763 347 759 20.3% 0.91[0.81, 1.02] -
Shipman 1997 276 421 304 429 21.0% 0.93[0.84, 1.01] -
Total (95% CI) 1711 1756 100.0% 0.79 [0.67, 0.94] <
Total events 714 857

Heterogeneity: Tau? = 0.03; Chi? = 28.44, df = 10 (P = 0.002); I> = 65%
Test for overall effect: Z =2.70 (P = 0.007)

Fig. 2 Forest plot for perineal tears
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1** degree perineal tears

antenatal perineal massage control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Ali 2015 15 50 11 700 129% 1.91 [0.96, 3.80] T
Dieb 20149 8 200 4 200 549% 2.00[0.61, 6.54] 1
Ddnmez 2015 2 30 ] 39 36% 0.521[0.11, 2.50] — 1
Elsebeiy 2018 10 ar 0 43 1.2%  24.32[1.47,401.37] _—*
Lahrecgue 1994 il 22 0 23 Mot estimable
Lahrecgue 1999 114 TE3 131 789 27.49% 0.87 [0.69, 1.09] -
Shahoei 2016 ] 7a 13 75 109% 0.69[0.32,1.52] 1
Shimada 2005 8 30 g 33 98% 1.10[0.47, 2.56] B
Shipman 1997 47 421 39 429 M4% 1.23[0.82,1.84] ™
Ugwu 2018 ] 53 5 55  B.4% 1.25[0.40, 3.84] B —
Total (95% CI) 1681 1726 100.0% 1.14[0.83, 1.56] <
Total events 219 216
Heterogeneity: Tau®= 0.08; Chi*=14.07, df= 8 (P = 0.08); F= 43% }U.U1 0?1 1=D 1DD=

Test for overall effect Z=078 (P =0.43) Favours [APM] Favours [control]

2" degree perineal tears

antenatal perineal massage control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Ali 2015 4] a0 11 7o 2.9% 0.64[0.24,1.72] ¢
Dieh 2018 12 200 19 200 6.1% 0.63[0.32,1.27] ¢
Ddnmez 2015 1 30 15 39 4.2% 0.09[0.01,062) +—
Elseheiy 2018 1] ar 5] 43 1.9% 0.09[0.01,1.583] +
Lahrecque 1994 3 72 3 23 0.9% 1.06[0.24, 4.64] + g
Lahrecque 1999 160 TE3 162 759 51.8% 0.98[0.81,1.19] ——
Shahoei 2016 1 75 2 75 0.6% 0.50[0.08, 5.40) + g
Shimada 2005 9 30 a 33 2.4% 1.24 [0.55, 2.749] >
Shipman 1997 86 421 90 428 28.4% 0.97 [0.75,1.27] —ll—
Ugw 2018 1] a3 2 a5 0.8% 0.21[0.01,4.22] ¢ *
Total (95% CI) 1681 1726 100.0%  0.89[0.77,1.03] il
Total events 277 na
Heterogeneity: Chi*=12.48, df=9(P=018), F=28% IJTS Uf? 1f5 i

Testfor averall effect Z=1.55(P=012) Favours [APM] Favours [control]

3/ 4™ degrees perineal tears

antenatal perineal massage control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Ali 20145 1 a0 27 70 13.4% 0.05[001,037] &——=——
Dieb 2019 7 200 20 200 268% 0.35[0.15, 0.81] —
Dénmez 2015 2 30 12 38 189% 0.22[0.05, 0.90] _—
Labrecgue 1934 0 22 0 23 Mot estimable
Labrecgue 1999 44 TE3 54 759 326% 0.81[0.55,1.19] —-
Shimada 2005 1] 33 a 30 Mot estimahle
Shipman 19497 1 421 1 428 8.3% 1.02 [0.06, 16.24]
Total (95% CI) 1519 1550 100.0% 0.36 [0.14, 0.89] e
Total events 55 114
Heterogeneity: Tau®= 0.63; Chi*=13.14, df=4 (P=0.01), F=70% o1 0 10 100

Testfor averall effect 2= 221 (P =0.03) Favours [APM] Favours [control]

Fig. 3 Forest plot for subgroup analysis between perineal tears degrees

The pooled studies were heterogeneous (p < 0.001, 1> =95%).  Wound healing
We solved the heterogeneity by removing one study [30] (p =

0.56, I> = 0%), and then the benefit of antenatal perineal mas-  Antenatal perineal massage was associated with better
sage was evident in decreasing perineal pain MD=-2.29,  wound healing compared with the control group (MD =
95% CI [-2.69, —1.88], p < 0.001). —1.86, 95% CI [-2.66, —1.07], p<0.001), as shown in
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antenatal perineal massage control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Ali 2015 10 50 30 70 41% 0.47 [0.25, 0.86]
Dieb 2019 59 200 77 200 12.5% 0.77 [0.58, 1.01] =
Dénmez 2015 25 30 39 39  56% 0.83[0.70, 0.98] ™
Elsebeiy 2018 18 37 37 43 5.6% 0.57 [0.40, 0.80] -
Labrecque 1994 11 22 10 23 1.6% 1.15[0.62, 2.15] T
Labrecque 1999 146 763 170 759 27.7% 0.85[0.70, 1.04] =
Mohamed 2011 5 30 8 30 1.3% 0.63[0.23, 1.69] -1
Shahoei 2016 40 75 43 75 7.0% 0.93[0.70, 1.24] T
Shimada 2005 4 30 11 33 1.7% 0.401[0.14, 1.12] r
Shipman 1997 142 421 174 429 28.0% 0.83[0.70, 0.99] =
Ugwu 2018 20 53 32 55  5.1% 0.65[0.43, 0.98] ]
Total (95% CI) 1711 1756 100.0% 0.79 [0.72, 0.87] )
Total events 480 631
Heterogeneity: Chi2 = 12.96, df = 10 (P = 0.23); 12 = 23% :0_01 051 ] 1=0 100’

Test for overall effect: Z = 4.82 (P < 0.00001)

Fig. 4 Forest plot for episiotomy

Fig. 7. The pooled studies were heterogeneous (p = 0.002,

I =83%). We solved the heterogeneity by excluding one

Anal incontinence

Favours [APM] Favours [control]

study [13] (p = 1.00, I*> = 0%) and still we found improve-
ment in wound healing among the antenatal perineal mas-
sage group (MD=-1.47, 95% CI [-1.89, —1.05],

We found no significant difference in anal incontinence be-
tween the two groups (RR=0.57, 95% CI [0.19, 1.69], p=
0.31), as shown in Fig. 8 A. The pooled studies were hetero-

p<0.001). geneous (p=0.01, I? =78%). After solving the reported
a

antenatal perineal massage control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Ali 2015 426 2.64 50 6.04 448 a0 05% -1.78[3.22,-034)
Dieb 20149 0.74 0.26 200 075 034 200 176% -0.01 [-0.07, 0.05] T
Dénmez 2015 48 282 30 38 33 3 05% 0.90 [-0.55, 2.35) * g
Elsebeiy 2018 04 0.1 37 047 011 43 180% -0.07[012,-0.02] -
Labrecgue 1999 119 0.o0z 763 1.43 0002 759 186% -024[0.24-024] "
Mohamed 2011 0.8 012 30 0.9 008 30 17.9% -010[0.145,-0.09] —
Shipman 1997 1.45 0.95 335 145 101 354 13.89% 0.00[-0.15,0.14] —
Ugwu 2018 1.25 0.4 83 133 048 85 12.9% -0.08 [-0.25, 0.09] I
Total (95% CI) 1498 1530 100.0% -0.09 [-0.20, 0.02] —cosifiife=—
Heterogeneity: Tau®= 0.02; Chi®= 159.06, df= 7 (P < 0.00001); F= 96% U= 2 _051 3 0}1 U=2
Test for averall effect: Z=1.67 (F=0.09) Favours [APM] Favours [control]

b

antenatal perineal massage control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Ali 2015 426 2.64 50 6.04 448 a0 00% -1.78[3.22,-0.34]
Dieb 20149 0.74 0.26 200 075 034 200 256% -0.01 [-0.07, 0.05] e
Dénmez 2015 48 2.82 30 39 3.3 3/ 0% 0.90 [-0.55, 2.35) * g
Elseheiy 2018 0.4 0.1 37 047 0N 43 325% -007[0.12,-0.02] ——
Labrecgue 1999 1.19 0.002 763 1.43 0002 759 0.0% -0.24[-0.24,-0.24]
Mohamed 2011 0.8 012 30 08 008 30 294% -0.10[-0.15,-0.08] —a—
Shipman 1997 1.45 0.95 335 145 101 354 6.9% 0.00[-0.15,014] N
Ugwu 2018 1.25 0.4 83 133 048 a5 5.5% -0.08 [-0.25, 0.09] R
Total (95% CI) 685 721 100.0% -0.06 [-0.10, -0.02] <>

it 2 — . i = i - R - 1 1 1 1

Heterogeneity: Tau®=0.00; Chi*=7.58, df =5 (F=0.18); F= 34% -0'.2 -U'.1 b Df1 Ufz

Test for averall effect: Z= 2.79 (P = 0.005)

Fig. 5 Forest plot for the second stage of labor duration
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antenatal perineal massage control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Ali 2015 0.52 1.27 50 275 1.18 70 34.5% -2.23[-2.68, -1.78] =
Doénmez 2015 0.63 1.27 30 3.17 259 39 30.7% -2.54 [-3.47, -1.61] —
Mohamed 2011 3.76 0.773 30 4.26 0.691 30 34.9% -0.50 [-0.87, -0.13] -
Total (95% CI) 110 139 100.0%  -1.72[-3.09, -0.36] -
Heterogeneity: Tau? = 1.36; Chi2 = 41.24, df = 2 (P < 0.00001); I2 = 95% 4 2 0 2 i

Test for overall effect: Z = 2.47 (P = 0.01)

Fig. 6 Forest plot for perineal pain

heterogeneity by removing the Labrecque et al. study [24]
(p=0.95, = 0%), we found a significant reduction in anal
incontinence risk in the antenatal perineal massage group
(RR=0.30, 95% CI [0.14, 0.66], p=0.003), as shown in
Fig. 8B.

Urinary incontinence

We did not find any significant difference in urinary inconti-
nence between the antenatal perineal massage and control
groups (RR =0.90, 95% CI [0.75, 1.09], p=0.27), as shown
in Fig. 9. The pooled studies were homogeneous (p =0.83,
I’ =0%).

Apgar score at 1 min

We did not report any significant difference in Apgar score at
1 min between the antenatal perineal massage and control
groups (RR=0.97,95% CI[-0.50, 2.43], p = 0.20), as shown
in Fig. 10a. The pooled studies were heterogeneous
(»p<0.001, I> =98%). However, after solving the reported
heterogeneity by excluding one study [12] (p=0.69, I* =
0%), we found a significant improvement in Apgar score at
1 min in the antenatal perineal massage group (RR =0.30,
95% CI1[0.06, 0.54], p=0.01), as shown in Fig. 10b.

Apgar score at 5 min

Antenatal perineal massage resulted in significant improve-
ment in Apgar score at 5 min (RR=0.59, 95% CI [0.10,
1.09], p=0.02), as shown in Fig. 10c. The pooled studies
were heterogeneous (p < 0.001, I> = 86%). The reported het-
erogeneity was solved by excluding one study [12] (p = 0.24,
I =29%), and the results still showed the significant benefits

antenatal perineal massage control

Favours [APM] Favours [control]

from antenatal perineal massage in improving Apgar score at
5 min (RR=0.31, 95% CI [0.09, 0.52], p = 0.005).

Discussion

In this meta-analysis, we found that antenatal perineal mas-
sage significantly reduced the incidence of episiotomies and
perineal tears, especially the third- and fourth-degree perineal
tears. Furthermore, prenatal perineal massage caused a signif-
icant decrease in the second stage of labor duration, postpar-
tum perineal pain, and anal incontinence. We did not find a
significant difference in urinary incontinence between antena-
tal perineal massage and control groups. Wound healing and
Apgar scores at 1 and 5 min were significantly improved with
antenatal perineal massage. The improvement in Apgar scores
in antenatal perineal massage could be due to the shorter sec-
ond stage of labor and less perineal trauma with a subsequent-
ly easier delivery and lower risk of fetal hypoxia.

In decreasing the incidence of episiotomies and perineal
tears, previous studies agreed with our pooled analysis results
and demonstrated such benefits [12, 13, 17]. Additionally, our
study demonstrated the beneficial effects of antenatal perineal
massage in decreasing the risk of severe perineal trauma,
which involves third- and fourth-degree perineal tears, which
contradicts the results of a previous Cochrane systematic re-
view and meta-analysis [14]. In Beckmann and Stock's [14]
Cochrane systematic review, antenatal digital perineal mas-
sage reduced the likelihood of perineal trauma (mainly episi-
otomies) and ongoing perineal pain and was generally well
accepted by women. However, they demonstrated no differ-
ences in rates of different degrees of perineal tears between the
intervention and control groups. This discrepancy in results
between the Beckmann and Stock systematic review and our
study could be attributed to the small number of included

Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
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Test for overall effect: Z = 4.62 (P < 0.00001)

Fig. 7 Forest plot for wound healing
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Fig. 8 Forest plot for anal incontinence

studies in their study (4 trials; 2497 women) compared with
our study (11 trials; 3467 women). We added seven more trials
to what was included in the Beckmann and Stock study, either
published after this review [12, 13, 17, 28, 29, 31] or meeting
our inclusion criteria [30].

The effect of antenatal perineal massage on the newborn
Apgar scores at | and 5 min was debatable in previous studies.
Although a randomized study demonstrated an improvement
in Apgar scores with prenatal perineal massage [12], another
study [13] showed no significant improvement in Apgar
scores. However, on pooling this outcome in our metanalysis,
a substantial improvement in Apgar scores was demonstrated,
which further highlights the value of antenatal perineal
massage.

Trauma to the perineum during childbirth can affect wom-
en with different morbidities such as pain and long-term prob-
lems. Therefore, different techniques have been suggested to
reduce the perineal trauma and the length of labor for im-
provement of the obstetric outcomes [5, 32—35], and our study
demonstrated such benefits in the reduction of duration of

antenatal perineal massage control

Favours [APM] Favours [control]

labor and risk of perineal trauma with antenatal perineal mas-
sage. Reducing perineal lacerations has been deemed very
important to improve women’s health by the American
College of Obstetricians and Gynecologists [36], and our
meta-analysis confirms that perineal massage antenatally pre-
vents third- and fourth-degree perineal lacerations, which are
associated with the greatest morbidity.

Other benefits of prenatal perineal massage in our study,
such as reduction in postpartum pain and anal incontinence
with improvement in wound healing, were also demonstrated
in previous studies [17, 26, 37], which recommended perineal
massage antenatally to gain such benefits.

Lack of information and advice regarding this technique,
women’s resistance to touching themselves, the viscidity of
oils administrated during perineal massage, the difficulty
faced with a large abdomen, and tiring or cramping of the
fingers are the main obstacles facing routine antenatal perineal
massage implementation [38, 39]. Healthcare professionals
should discuss and encourage all pregnant women to perform
antenatal perineal massage even before 34 weeks of gestation

Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
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Total events 144 163

ity i2 = = = - 12 = 09 t t t t
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Test for overall effect: Z=1.10 (P = 0.27)

Fig. 9 Forest plot for urinary incontinence
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Fig. 10 Forest plot for Apgar scores

to aid them in practicing this technique and to help avoid the
obstacles associated with a large abdomen [39]. In addition,
different phone applications should be used as they provide
valuable information and instructions regarding the impor-
tance and technique of antenatal perineal massage [38].

The main strengths of the present meta-analysis are its high
quality as it is based on RCTs, well-defined, comprehensive
search methodology and eligibility criteria, a large sample size
of included participants, and strict adherence to the steps re-
ported in the Cochrane Handbook for Systematic Reviews for
Interventions. To our knowledge, no prior meta-analysis on
this issue is as large, up to date, or comprehensive.

Our limitations are the small number of included studies
and the heterogeneity reported in some outcomes, and most
studies were not blinded. The reported heterogeneity was
mainly due to lack of blinding in some studies, divergence
in outcome definitions between studies, and differences in
inclusion criteria.

Further RCTs are needed with a large sample size to con-
firm our findings. The future trials should assess the benefits
of antenatal perineal massage performance before 34 weeks of
gestation. Future trials should further confirm the effect of

Favours [Control] Favours‘[APM]

antenatal perineal massage on improving postpartum sexual
satisfaction and reducing the risk of incontinence after
delivery.

Conclusion

Antenatal perineal massage reduces the incidence of episioto-
my, third- and fourth-degree perineal tears, postpartum peri-
neal pain, and anal incontinence. It also leads to a shorter
second stage of labor, better wound healing, and improvement
in Apgar scores. Thus, healthcare professionals should con-
sider and recommend antenatal perineal massage as a routine
practice for labor preparation.
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