
Introduction
Prolonged labor and related complications are among the 
risk factors that affect pregnancy outcome. In addition, 
it is considered as the main factor which increases 
maternal and fetal complications and one of the most 
important factors that encourages pregnant women to 
deliver through cesarean section (1,2). Further, prolonged 
labor has several main neonatal and maternal outcomes 
including episiotomy usage, chorioamnionitis, postpartum 
hemorrhage, operative delivery, perineal trauma, birth 
depression, low Apgar score, more hospitalization in 
the neonatal intensive care unit, and increased maternal 
morbidity (2-4).

Different drugs are used to shorten prolonged labor 
duration and pain related to labor (5,6) including 
hyoscine butylbromide, which is an antispasmodic drug 
that is often used to induce or increase the cervical 
contraction, leading to a decrease in the duration of labor 
(7). Furthermore, this drug directly exerts an effect on the 

smooth muscles of the gastrointestinal and genitourinary 
system (8) in order to induce contraction which results in 
reducing labor duration.

Despite various results regarding the effect of hyoscine 
butylbromide on the reduction of prolonged labor, it is 
widely utilized to reduce the duration of labor worldwide. 
However, the drugs prescribed during pregnancy and 
childbirth should be based on high-quality evidence and 
scientific documentation in order to decrease their adverse 
reactions. In addition, although several related studies 
are available in the literature and hyoscine butylbromide 
is extensively employed to accelerate cervical opening 
and the progression of labor, no overall conscience exists 
respecting its effect on the duration of labor. Therefore, the 
current study sought to investigate the effect of hyoscine 
butylbromide on the duration of labor by a systematic 
review and meta-analysis through summarizing the 
existing evidence. 
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Materials and Methods
Search Strategies and Study Selection
Based on the aim of the study, several electronic databases 
such as the International Scientific Indexing Web of 
Science, PubMed/Medline, and Scopus were searched to 
obtain English articles published during 2000-2017. For 
this purpose, a systematic search was conducted using all 
possible combinations of keywords such as “Hyoscine”, 
“Labour”, and “Labor”. Moreover, the search strategy used 
during the database search were as follows. 
•	 The PubMed search: (“hyoscine [Title/Abstract]” 

AND “labor” OR “labour”) OR (“Scopolamine 
Hydrobromide [Mesh]” AND “labor [Title/Abstract]” 
OR “labour [Title/Abstract]”); 

•	 The Scopus search: (TITLE-ABS-KEY (hyoscine) 
AND TITLE-ABS-KEY (“labor” OR “labour”);

•	 The International Scientific Indexing Web of Science: 
TS= (hyoscine OR Scopolamine) AND TS= (labor 
OR labour). 

It is noteworthy that the references of the included 
articles were reviewed as well.

Inclusion and Exclusion Criteria
All clinical trials published in English were included based 
on the following inclusion criteria:
•	 Study design: Randomized, placebo-controlled 

clinical trials;
•	 Population: Both primi- and multigravid women 

with term pregnancies (the results were separately 
reported in these two groups;

•	 Intervention: Hyoscine-N-butyl bromide;
•	 Outcome: At least one of the outcome variables 

including the mean duration of labor at first, second, 
or third stage. 

Additionally, several types of studies were excluded 
such as the review studies, those reported before 2000, 
studies in which the intervention group received multiple 
treatments or the control group received any practice that 
could affect the outcomes, studies with duplicate citation, 
and those with reported unimportant data concerning 
the outcome variable that was required for meta-analysis 
(mean and standard deviation).

After the primary search to retrieve the potential studies, 
the obtained data were screened for eligibility based on 
their titles and abstracts, followed by assessing the full-
text articles for eligibility based on the above-mentioned 
inclusion criteria.

Quality Assessment 
In addition, quality assessment was conducted using 
8 items selected from the Consolidated Standards of 
Reporting Trials checklist (9) including eligibility criteria 
for the participants, the interventions for each group with 
sufficient essential details, completely defined outcome 
measures, the method of sample size determination, the 
type of randomization, allocation concealment mechanism, 

blinding, statistical methods of group comparison for the 
outcomes, and the results for each group, along with the 
estimated effect size and its precision. The studies were 
grouped as high-quality data if they met all the required 
criteria or failed to meet only 1 or 2 items, otherwise, they 
were included in the low-quality group when not meeting 
more than two items. Then, 2 researchers independently 
performed the quality assessment. Further, the guideline 
of the Preferred Reporting Items for Systematic Reviews 
and Meta-analyses statement was used for reporting the 
findings of this study (10).

Data Extraction
The variables that were extracted for data analysis 
included the author, the year of study, location, parity 
(i.e., primigravid/multigravid), as well as labor stage, the 
number of participants in each group, and the mean and 
standard deviation of labor duration.
 
Statistical Analysis
The obtained data were analyzed by Stata software, version 
11 (StataCorp LP, 4905 Lakeway Drive, College Station, 
TX 77845, USA), and the mean difference (MD) of labor 
duration, along with its 95% CI was calculated as summary 
measures. Furthermore, the chi-square test was applied 
based on Q-test and I2 statistics with a significance level 
of <0.1 in order to evaluate the potential heterogeneity 
among the studies. The I2 statistics ranged from 0%-100% 
and the high value indicated high inconsistency among 
the studies (11). Moreover, the random-effects model 
was utilized to estimate the pooled effect based on the 
rejection of homogeneity hypothesis. The significance of 
the overall MD was determined by Z test and P < 0.05 was 
considered statistically significant. Eventually, potential 
publication bias between the studies was assessed by the 
Egger’s test considering P < 0.1 as the significant level.

Results
Figure 1 depicts the PRISMA flow diagram (10) of the 
search strategy and the process of study selection. A total of 
186 articles were retrieved by databases search while four 
articles were obtained by manual search. After removing 
duplicate citation and screening for relevancy, 22 full-text 
articles were assessed for eligibility, out of which 10 articles 
met the eligibility criteria for meta-analysis. Additionally, 
publications that reported the results separately in the 
pre-considered subgroups of the present study including 
the stage of labor (i.e., the first, second, or third stage), 
and parity (i.e., primi- and multigravid) were entered into 
meta-analysis as separate studies. Table 1 represents the 
characteristics of the included studies. 

The results of chi-square Q-test and I2 statistics 
revealed the heterogeneity between the studies in the first 
(Q=217.71, P < 0.001, and I2=94.0%), second (Q=33.01, 
P < 0.001, and I2=72.7%), and third (Q=13.89, P=0.008, 
and I2=71.2%) stage of labor.
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First Stage of Labor
As shown in Figure 2, the overall effect of hyoscine on the 
duration of labor demonstrates a statistically significant 
difference between the intervention and placebo groups 
without considering the parity status of women (MD=-
67.77 minutes, CI 95%, -90.98 to -44.56). Eight out of 
10 studies report the results in the first stage of labor 
in primigravid women while four out of 10 studies 
present the first-stage results in multigravid women. 
In addition, as regards the pooled effect estimation, the 
results of the meta-analysis in these subgroups show that 
hyoscine significantly reduces the duration of labor in 
the intervention group when compared to the placebo 
group among primigravid (MD=-78.51 minutes, CI 95%, 
-113.56 to -43.46) and multigravid (MD=-63.46 minutes, 
CI 95%, -96.88 to -30.04) women. However, the results 
are not statistically significant in the subgroup reporting 
the results in both primi- and multigravid women (MD=-

29.88 minutes, CI 95%, -111.46 to 51.71). Further, Figure 
3 illustrates the Egger’s publication bias plot of meta-
analysis respecting the effect of hyoscine on the duration 
of the first stage of labor. Considering the quality of the 
studies, the results of subgroup analysis reveals that the 
effect of hyoscine is strong in low-quality studies (MD=-
72.11 minutes, CI 95%, -135.29 to -8.93) compared to 
high-quality studies (MD=-61.78 minutes, CI 95%, -76.70 
to -46.86). However, there is no evidence concerning the 
publication bias in studies included in the meta-analysis 
based on the results of the Egger’s test (P = 0.422).

Second Stage of Labor 
Figure 4 displays the forest plot of meta-analysis related 
to the effect of hyoscine on the duration of the second 
stage of labor. As shown, the total effect of hyoscine on 
the duration of labor demonstrates a significant difference 
between the intervention and placebo groups (MD = -2.76 

Figure 1. Flowchart for the Selection of Studies About the Effect of Hyoscine on Labor Duration.

Table 1. Characteristics of Included studies in Systematic Review and Meta-analysis Regarding the Effect of Hyoscine on Labor Duration

Study Year Location Intervention Placebo Parity Stage of Labor Quality

Al-Khishali (12) 2009 Iraq 50 50 Multigravid/primigravid First/second/third Low

Jamilian (13) 2013 Iran 54 54 Primigravid First/second Low

Kirim (14) 2012 Turkey 95 85 Primigravid/multigravid/ Both First/second/third Moderate

Maged (7, 15) 2016 Egypt 40 40 Primigravid First/second Moderate

Makvandi (16) 2009 Iran 65 65 Primigravid First/second High

Narappagari (17) 2015 Puducherry 40 41 Primigravid/multigravid First Low

Qahtani (18) 2010 Saudi Arabia 52 45 Primigravid First/second High

Samuels (19) 2005 Jamaica 60 69 Both First Moderate

Sekhavat (20) 2007 Iran 94 94 Multigravid First/second/third High

Trevino-Salinas (21) 2010 Mexico 43 43 Both First/second/third Low
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minutes, CI 95%, -4.79 to -0.74) while not considering 
the parity status of women. Six out of 10 studies report 
results in the second stage of labor in primigravid women 
while two out of 10 studies provide the results related 
to the second stage of labor among multigravid women. 
Furthermore, the results of meta-analysis (Figure 5) 
indicate the significant effect of hyoscine on the reduction 
of labor duration in the intervention group compared to 
the placebo group in primigravid women (MD = -4.55 
minutes, CI 95%, -8.74 to -0.35), as well as the subgroup 
that report the results in both primi- and multigravid 
women (MD = -1.01 minutes, CI 95%, -1.82 to -0.19). 

However, the results demonstrate no significant effect 
in the multigravid women (MD=-2.58 minutes, CI 95%, 
-8.85 to 3.69). As regards the quality of studies, the 
results of subgroup analysis represent the strong effect 
of hyoscine in high-quality studies (MD = -4.01 minutes, 
CI 95%, -7.20 to -0.81) compared to low-quality studies 
(MD = -1.51 minutes, CI 95%, -4.63 to 1.62). Finally, no 
publication bias is observed among the included studies 
in the meta‑analysis based on the Egger’s test (P=0.10).

Third Stage of Labor
As shown in Figure 6, a significant difference is detected 

Figure 2. The forest plot of meta-analysis concerning the effect of hyoscine on the duration of the first stage of labor.
Note. The size of each square and the lines around it represent the weight of each study and 95% CI; WMD: Weighted mean difference.

Figure 3. Egger’s publication bias plot of meta-analysis respecting the effect of hyoscine on the duration of the first stage of labor.
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between the intervention and placebo groups as regards the 
overall effect of hyoscine on the duration of labor without 
considering the parity status of women (MD = -0.45 
minutes, CI 95%, -1.45 to 0.56). Only 5 studies present the 
results in the third stage of labor. Thus, subgroup analysis 
is not conducted in this stage as a result of a low number 
of studies in each group. Based on Figure 7, no evidence 
of publication bias is found based on the results of the 
Egger’s test (P 0.430).

Discussion
Regardless of the parity status of the women, the results 

of this meta-analysis indicated the significant effect 
of hyoscine on the reduction of labor duration in the 
intervention group compared to the placebo group and 
the average reduction on the duration of labor was 67.77 
minutes in the first stage, while it was found to be 2.76 
minutes in the second stage. However, the overall effect of 
hyoscine on labor duration was not significantly different 
between the intervention and placebo groups in the third 
stage of labor.

In the systematic review and meta-analysis study 
reported by Rohwer et al (22), antispasmodics could 
significantly decrease the mean of overall labor duration 

Figure 4. The forest plot of meta-analysis concerning the effect of hyoscine on the duration of the second stage of labor.
Note. The size of each square and the lines around it represent the weight of each study and 95% CI; WMD: Weighted mean difference.

Figure 5. Egger’s publication bias plot of meta-analysis respecting the effect of hyoscine on the duration of the second stage of labor.
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by 85.51 minutes and the duration of the first stage by an 
average of 74.34 minutes. Conversely, no significant effect 
was observed in the second and third stages of labor (22). 
However, the estimation of Rohwer et al was not suitable 
to decide on the use of hyoscine since they included all 
types of antispasmodics while not estimating the separate 
effect of hyoscine. Moreover, this review encompassed all 
types of controls (i.e., placebo or no medication), which 
might have an impact on the effect of hyoscine on the 
labor duration. In addition, based on parity status, the 
results related to the subgroup analysis revealed that 
the strong effect of hyoscine in the first stage of labor in 
primigravid women whereas no significant effect was 
found in the second stage of labor among multigravid 
women. Thus, parity was found to play an important role 
in the heterogeneity of the results of the current study. 
Similarly, Al-Khishali et al reported that the experience of 
multigravida women with normal labor was important in 
this regard (12).

Based on the results of Ebrahimzadeh Zagami et al. 
(23), the mean duration of the active phase of labor in 
the hyoscine group failed to show a significant difference 
within the control groups. However, this effect was 
significant for promethazine and thus it was recommended 
as an effective medication during the labor.

The main limitation of this review was the small 
number of studies which limited subgroup analysis for 
exploring the potential source of heterogeneity of the 
other important variables including the administration 
routes (i.e., oral, rectal, or IM). 

Conclusions
In general, the findings of the present systematic review 
and meta-analysis indicated that hyoscine plays a 
significant role in reducing the duration of labor in the 
first and second stage of labor. However, no significant 
effect was observed in the third stage of labor in the 
intervention group when compared to the placebo 

Figure 6. The forest plot of meta-analysis concerning the effect of hyoscine on the duration of the third stage of labor.
Note. The size of each square and the lines around it represent the weight of each study and 95% CI; WMD: Weighted mean difference.

Figure 7. Egger’s publication bias plot of meta-analysis respecting the effect of hyoscine on the duration of the third stage of labor.
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group. Based on the findings, hyoscine could be used for 
decreasing the duration of labor in the first and second 
stage. However, further exploration is required to reach 
a logical conclusion regarding using hyoscine to reduce 
labor duration.
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