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ABSTRACT

Background: Very few studies are conducted to compare the relative efficacy and safety of high-dose and low-dose
oxytocin regimens on maternal outcomes. This study was aimed at comparing maternal outcomes of high-dose vs
low-dose oxytocin regimen among pregnant mothers undergoing labor induction.

Method and material: Comparative cross-sectional study was conducted in four selected hospitals of Ethiopian.
All pregnant women fulfilling inclusion criteria were included. Collected data was entered into epidata version 3.1
and then exported to SPSS version 20 for cleaning and analysis. chi-square test, bivariate and multivariate logistic
regression was done to look for association of independent variables with Adverse Maternal Outcomes (AMO). The
result was presented using 95% Confidence Interval (CI) of Odds Ratios (OR). p-value<0.05 was used to declare
statistical significance.

Result: Mean average length of hospital stay was 2 days and 2.7 days among mothers receiving high dose oxytocin
and low dose oxytocin regimen respectively. Of all maternal outcome variables only, puerperal sepsis was significantly
related with oxytocin regimens with prevalence of 5.6% and 0% (X2=0.015, P=0.029) among low dose group and
high dose group respectively. Misoprostol use for ripening [AOR 4.7, 95% CI 1.6, 13.4] and Neonatal birth weight
of >4 kg [AOR 3.4, 95% CI 1.1, 10.3] were found to be associated with adverse maternal outcome.

Conclusion: Oxytocin regimen has no significant association with adverse maternal outcome. However, low dose
oxytocin use was associated with increased risk of puerperal sepsis and slightly longer duration of hospital stay.
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INTRODUCTION

Induction Of Labor (IOL) refers to the deliberate stimulation of
uterine contractions before the onset of spontaneous labor with
the aim of achieving vaginal delivery. Oxytocin has been in use
for IOL for the past 70 years [1-3]. IOL is associated with poorer
maternal outcome when compared with spontaneous labor. There
is a greater risk of Cesarean Section (C/S), maternal complications
including uterine hyper stimulation, hypotension, fever, water
intoxication, perineal lacerations, increased use of uterotonic
agents and anesthetic/ analgesic agents, hysterectomy, Intensive
Care Unit (ICU) admission, and hospital stay more than seven

days [2].

Oxytocin protocols are classified as high-dose and low-dose

protocols based on starting dose, rate and interval of escalation [4].
Intervals to increase oxytocin doses vary from 15 to 60 minutes [5-
10]. The high-dose regimens varied across the trials; starting doses
ranged from 4-10 mili-unit/minute (mU/min), with increases in
dose ranging from 4-7 mU/min and maximum rates ranging from
490 mU/min. Low-dose regimen will be commenced infusion
at 1-4 mU/min, with rate increases ranging from 1-2 mU/min
and maximum rates ranging between 1-31.7 mU/min [4]. Low-
dose protocols mimic endogenous maternal physiology and are
associated with lower rates of uterine tachysystole [1]. Oxytocin
during labor appears to be an independent risk factor for severe
PPH, with a dose-related association [11].

Worldwide, although there are different guidelines and publications
to compare low and high dose oxytocin regimens, there is no
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agreement on a standardized oxytocin regimen nor is convincing
evidence to show one oxytocin regimen is superior to another.
As a result, there is no hard evidence to recommend a particular
dosage of oxytocin for induction of labor infusion regimens [12-14].
However, one meta-analysis done in 1998 supports use of a low
dose oxytocin infusion for IOL [3].

In Ethiopia both low dose and high dose oxytocin regimen
protocols are being used in different centers. The national guideline
recommends low dose oxytocin regimen where induction will be
commenced with 2 mu/min and escalated every 30 minutes and the
maximum dose being 40 mu/min [15]. However, Jimma University
Medical Center (JUMC) is using high dose oxytocin regimen where
induction starts at 6 mu/min and escalating every 20 minutes till
a maximum of 92.7 mu/min [16]. However, as to the knowledge of
authors there is no study done to compare the effect of high dose
and low dose oxytocin regimen on maternal outcomes in Ethiopia.
This study was, therefore aimed at determining and comparing the
adverse maternal outcomes of the high dose and low dose oxytocin
regimen.

MATERIALS AND METHODS

Study area, study period, study design

The study was conducted in four hospitals namely JUMC, Shanan
Gibe General Hospital (SGGH), Arbaminch General Hospital
(AGH) and Kuyu General Hospital (KGH) from October 1, 2017
to May 30, 2018 using a multicenter prospective comparative study
design. JUMC is tertiary hospital that uses high dose regimen while
the three general hospitals use low dose oxytocin regimen for IOL

(17].
Study population

All pregnant women with singleton gestation who undergo
induction of labor at gestational age (GA) of >37 weeks were
recruited during the study period while those pregnant mothers
with Intra Uterine Fetal Death (IUFD), pregnant mothers with
lethal fetal congenital anomaly, pregnancies complicated by cord
prolapse, induced pregnancy for whom C/S was done for non-
obstetric indication were excluded from the study [17].

Sample size and sampling technique

The required sample size was determined by using double
population proportion considering the following parameters:
Proportion of C/S among laboring mothers who received high
dose of oxytocin (10.4%) and proportion of C/S among laboring
mothers who received low dose of oxytocin (25.7%) [8], 5% level
of significance, power of 80% and 1:1 ratio of exposed to un-
exposed. Considering 10% for non-response, 108 laboring mothers
were recruited for each group. Thus, 108 pregnant women were
recruited from JUMC while the rest 108 (36 from each) pregnant
women were recruited from three general hospitals. All pregnant
women who had undergone induction of labor during study period
were recruited consecutively using inclusion criteria [17].

RESULTS

Socio-demographic, reproductive and obstetric

Variables of study participants

A total of 216 laboring mothers have participated in the study, 108
participants at high dose center and low dose centers each. Overall
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mean age of study participants was 26 years and was similar among
the two study groups. Majorities of study participants 157 (73%)
were aged between 20-29 years followed by those whose age were
30 years and above 50(33.1%). Over a quarter of laboring mothers,
57(26.4%), have attended college and university while 40(18.5%)
were illiterate. Occupation wise, 123(57%) were house wife while
a quarter, 55 (25.5%), were government employee. Overall mean
income of laboring mothers for High Dose Group (HDG) and Low
Dose Group (LDG) were 5068 ETB and 4222 ETB respectively.

Maternal outcomes and factors associated with adverse
maternal outcome

AOwverall maternal outcome on discharge was favorable and no
mother was discharged with severe complication or permanent
sequel except one mother whose uterus ruptured and repaired after
receiving high dose oxytocin regimen. Overall composite adverse
maternal outcomes associated with oxytocin use were observed
in 22(10.2%) of study subjects of which 13(6%) were from LDG.
Uterine hyper stimulation and uterine rupture has occurred
only among HDG. Similarly, chorio-amnionitis diagnosed after
initiation of oxytocin and puerperal sepsis, were adverse maternal
outcomes solely occurred among LDG.

On cross tabulation, of all maternal outcome variables like uterine
hyperstimulation, uterine atony, postpartum hemorrhage, uterine
rupture, pulmonary edema, puerperal sepsis and chorio-amnionitis,
only puerperal sepsis was significantly related with use of different
oxytocin regimens with prevalence of 5.6% and 0% (X2=0.015,
P=0.029 among LDG and HDG respectively.

On bivariate logistic regression age, residence, previous parity,
oxytocin regimen, bishop score and indication of induction
did not show any kind of association with adverse maternal
outcome. However, misoprostol use [COR 4.8, 95% CI 1.7, 13.7],
Caesarean delivery [COR 3.3, 95% CI 1.2, 8.9] and neonatal
birth weight>4000 gm [COR 3.7, 95% CI 1.3, 10.5] had shown
statistically significant association with adverse maternal outcome
at Pwvalue<0.05. On multivariate logistic regression analysis, the
only two variables remained in the model to show association with
adverse maternal outcome at Pvalue<0.05 were misoprostol use
[AOR 4.7, 95%CI 1.6, 13.4] and neonatal birth weight>4000 gm
[AOR 3.4, 95% CI 1.1, 10.3].

DISCUSSION

The study generally showed lower adverse maternal outcomes (8.3%
vs 12%) and shorter duration of hospital stay (mean difference of
0.7 hours) with HDG compared to LDG. Puerperal sepsis and
chorio-amnionitis after [IOL were seen among women receiving low
dose regimen only. On other hand, uterine tachysystole and one
uterine rupture were observed only in women receiving high dose
regimen. However, no difference was observed on development of
PPH and pulmonary edema in both groups as it holds true in one
systematic review published on American journal of obstetrics and
gynecology in 2010 [4]. But two studies showed increased risk of
PPH with increased oxytocin dose [3,11].

The higher uterine tachysystole with HDG was consistent with
other studies [4-5,14,18]. In study conducted by Satin AJ and
associates, they found higher rate of uterine hyperstimulation
(55 vs 42%) with high dose oxytocin regimen compared with low
dose [18]. This is because low-dose protocols mimic endogenous
maternal physiology and are associated with lower rates of uterine
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tachysystole [1,3,14]. On the other hand, although the plasma half-
life of oxytocin is short (3 to 6 minutes), steady-state concentrations
are reached within 30 to 40 minutes of initiation or dose change
[1]. Thus, frequent dosing interval may lead to uterine hyper-
stimulation. It was found that even with same dosing regimen (high
dose), the incidence of uterine hyper-stimulation was greater (40%
vs 31%) with the 20-minute than the 40-minute dosing interval for
induction [5]. In this study, high-dose protocol was having more
frequent dosing interval (every 20 minutes) than low dose (every
30 minutes) that leads to frequent oxytocin provision before steady
state is reached thus increasing risk of uterine hyper stimulation.

significant
association with different oxytocin regimen. This was similar with

Composite adverse maternal outcome had no
many literatures that didn’t show any significant association with
different oxytocin regimen [4,5,8,10,14]. With extensive search
we authors didn’t get a single research that showed significant
association between composite adverse maternal outcomes and

different oxytocin regimen.

However, puerperal sepsis has got statistically significant relation
with low dose oxytocin regimen. This is consistent with one study
which showed relatively higher puerperal infection among low dose
group (22% vs 15%) [8]. Although low-dose oxytocin brings safe
contractions, its longer induction to delivery interval might have
increased the chance of fetal infection and chorio-amnionitis that
may later risk the mother to develop puerperal sepsis. The other
explanation can be, as the time between rupture of membranes and
the onset of labor increases, risk of maternal and fetal infection also
increases. In this study, pregnant women with PROM in low dose
setting were expectantly managed for spontaneous onset of labor
for 18 hours before getting induced while only 8 hours is waited in
high dose setting. This prolonged waiting time for induction among
low dose setting might have increased risk of puerperal infection
in this study. Delivery to macrosomic baby and misoprostol use
for cervical ripening was significantly associated with adverse
maternal outcome. Accordingly, delivery to macrosomic baby and
use of misoprostol for cervical ripening increased odds of adverse
maternal outcomes by 3.4 and 4.7 times as compared to delivery to
non-macrocosmic baby and not using misoprostol respectively. We
didn’t get study with similar outcome variables to compare with
our study. Thus, researchers can use this finding as baseline for
further study.

Macrosomic fetus is associated with uterine atony, labor dystocia
and cephalo-pelvic disproportion that may require cesarean delivery
which in turn is associated with adverse maternal outcome like PPH,
uterine atony, endomyometritis, anesthesia complications. Vaginal
delivery of macrosomic delivery is also associated with birth trauma
which might have contributed to adverse maternal outcome.
Association of misoprostol use to adverse maternal outcome seen
in this study might be justified by the fact that misoprostol use is
associated with some complications like uterine tachysystole, PPH
and uterine rupture [1]. But it needs further study to see if there is
true association.

CONCLUSION

Misoprostol use and delivery to macrosomic neonate were
associated with increased odds of adverse maternal outcome. Use
of low dose oxytocin was associated with increased risk of puerperal
sepsis and slightly longer duration of hospital stay. However,
Oxytocin regimen didn’t show statically significant association with
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adverse maternal outcome. Thus, there is no significant difference
on adverse maternal outcome when using either of the regimens.
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