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Introduction

There is a recommendation by the American College of Ob-
stetricians and Gynecologists and the Royal College of Obste-
tricians and Gynaecologists (RCOG) that decision-to-delivery 
interval (DDI) in emergency cesarean delivery should be within 
30 minutes [1,2]. The 30-minute rule was granted by the 
consensus of experts without acknowledges supporting study. 
No evidence has been found to prove that the 30-minute rule 
helps improve maternal or fetal outcomes [3]. Furthermore, 
DDI of 30 minutes is difficult to achieve in many settings ac-
cording to various problems in real clinical practice [4-6].

The latest RCOG National Institute for Health and Care Ex-
cellence (NICE) guideline has recommended that category 1 
(immediate threat to life of the woman or fetus) and category 
2 (maternal or fetal compromise that is not immediately life-

threatening) cesarean sections should be carried out within 
30 minutes and 75 minutes after the decision, respectively. 
They also recommend the use of 30-minute and both 30- and 
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75-minute intervals to measure the overall performance of an 
obstetric unit in category 1 and category 2 cesarean sections, 
respectively [7].

Many factors have been reported to affect DDI, including 
team readiness, team communication, availability of operating 
room and severity of fetal-maternal complications [8]. Previ-
ous studies reported that good preparation can reduce 
DDI, such as locating operating room near delivery room, 
availability of obstetricians and anesthesiologists, and an 
effective teamwork. In developed countries, achievement of 
30-minute goal as recommended among cases diagnosed 
with fetal distress was approximately 40%–65% [5,6,9,10]. 
Meanwhile, in developing countries, the achievement has 
been reported to be only 0%–20% [11-13].

In Thailand, there is limited information regarding the time 
interval for emergency cesarean delivery and no specific rec-
ommendation has been adopted. A recent report in Thailand 
showed that only 6.6% of women with non-reassuring fetal 
heart rate (FHR) pattern achieved the 30-minute goal for ce-
sarean delivery with a median time of 56 minutes [14]. How-
ever, such study focused on only women with non-reassuring 
FHR, but not on women with other indications for emergency 
cesarean delivery. Exploring and understanding of the time 
process of emergency cesarean delivery in real clinical prac-
tice would provide more insight into the appropriateness of 
current management protocols and related information on 
the delay. In addition, it would also help in providing further 
information related to medico-legal claims in general obstetric 
practice.

Therefore, the primary objective of this study was to de-
termine the DDI for emergency cesarean delivery. Adverse 
perinatal outcomes, potential associated factors, and the time 
intervals of care processes were also evaluated. The results 
can be regarded as an audit and subjective evaluation of per-
formance of current management provided to this group of 
women in the institution. The information would also guide 
the care team to identify the cause of the delay and its barri-
ers with firm evidence in order to improve the quality of care 
given to these patients. The findings will provide additional 
information for other settings with similar care problems and 
processes at both national and international levels. Moreover, 
policy makers can also use this information to plan future 
improvements in the patient care process for better care of 
pregnant women.

Materials and methods

After approval by the Siriraj Institutional Review Board, this 
retrospective cohort study was conducted at the Department 
of Obstetrics and Gynaecology, Faculty of Medicine Siriraj 
Hospital, which is the largest University-based tertiary refer-
ral center in Thailand. After informed consent, a total of 431 
term, singleton pregnant women who were indicated for 
emergency cesarean delivery were included during January 
to April 2016. Women with detected fetal anomalies and 
intrauterine fetal death were excluded. During labor, all of 
the women were managed according to institutional clinical 
protocol. Decision for emergency cesarean delivery was made 
by attending staff based on available clinical information on a 
patient-by-patient basis. The anesthetic methods for cesarean 
delivery were determined by the attending anesthesiologist.

The data were obtained from medical records, including 
baseline characteristics, obstetric data, antenatal and intra-
partum characteristics, indication for cesarean delivery, and 
neonatal outcomes. The component process times from 
decision-to-delivery were recorded and reviewed, including 
time of decision, time of entering the operating room, time of 
skin incision, and time of delivery. The decision time was also 
classified as having been made either during or after normal 
office hours. According to the NICE recommended guideline 
and to further facilitate the analysis, DDIs were classified into 
the following 3 groups: ≤30, 31–75, and >75 minutes [7].

Descriptive statistics, including the mean, standard devia-
tion, median, interquartile range, number and percentage 
were applied as appropriate. Comparisons between and 
among groups were performed using Student’s t-test, Mann-
Whitney U test, χ2 test, Kruskal-Wallis test, and analysis of 
variance as appropriate. Subgroup analysis was also per-
formed using factors that potentially affected time intervals. 
P-values less than 0.05 were regarded as being statistically 
significant. All statistical analyses were performed using IBM® 
SPSS® Statistics version 21 (IBM Corp., Armonk, NY, USA).

Results

During January to April 2016, there were 1,418 deliveries 
and 559 were cesarean deliveries (39.4%). Indications for ce-
sarean delivery included previous cesarean delivery (13.3%), 
cephalopelvic disproportion (CPD; 8.9%), non-reassuring FHR 



www.ogscience.org50

Vol. 61, No. 1, 2018

(6%), and others (11.2%). A total of 431 women underwent 
emergency cesarean delivery were included. Table 1 shows 
baseline characteristics of the participants. The mean mater-
nal age was 30.4±6.1 years, and the majority of patients were 
nulliparous (59.4%). The mean gestational age at delivery was 
37.9±2.1 weeks. The most common indication for emergency 
cesarean delivery were CPD (27.4%). Non-reassuring FHR was 
found in 14.8% and only 6 cases (1.4%) were in category III 
according to the National Institute of Child Health and Human 
Development (NICHD) classification. One-third (33.2%) of the 
operations were performed during office hours. The majority 
of operations (90.7%) were done under regional anesthesia.

The intervals from decision for cesarean delivery to vari-
ous endpoints was shown in Table 2. The median time for 
decision-to-operating room interval (DRI), decision-to-incision 

interval (DII), and DDI were 45, 70, and 82 minutes, respec-
tively. Only 3.5% of cases had DDI of ≤30 minutes, while as 
many as 52.0% had DDI of >75 minutes.

Comparisons of various process intervals between different 
decision time was shown in Table 3. Compared with opera-
tion performed during normal office hours, every time inter-
val was significantly shorter during after office hours (DRI: 
70.0 vs. 37.5 minutes, P<0.001; DII: 96.0 vs. 62.5 minutes, 
P=0.001; and DDI: 103.0 vs. 69.0 minutes, P=0.001). DDI of 
≤30 minutes were achieved in 4.9% of cases during after of-
fice hours compared to only 0.7% during normal office hours 
(P=0.001), and DDI of >75 minutes was also significantly 
lower (45.8% vs. 64.3%).

When stratified by indications for cesarean delivery, every 
time interval in the patients with non-reassuring FHR was sig-
nificantly shorter than those with CPD and other indications, 
as demonstrated in Table 4. DDI of ≤30 minutes was achieved 
in 18.8% of those with non-reassuring FHR while it was only 
0.8% among those with other indications (P<0.001).

Comparisons of intervals from decision to various endpoints 
among different decision times and indications for cesarean 
delivery were outlined in Table 5. In terms of DDI, the best 
performance was observed among non-reassuring FHR pat-
tern during after office hours, and worst performance was 
observed among those with other indications during normal 

Table 1. Baseline clinical characteristics of the study population 
(n=431)

Characteristics Value

Mean age (yr) 30.4±6.1

Nulliparous 256 (59.4)

Mean gestational age at delivery (wk) 37.9±2.1

Indication for cesarean delivery

CPD 118 (27.4)

Non-reassuring FHR pattern 64 (14.8)

Others

Failed induction 70 (16.2)

Previous cesarean delivery 99 (23.0)

Breech presentation 50 (11.6)

Others 30 (7.0)

Timing of decision

Normal office hours 143 (33.2)

After office hours 288 (66.8)

Anesthesia

Regional anesthesia 391 (90.7)

General anesthesia 40 (9.3)

Mean birth weight 3,018.6±561.5

Apgar

1 min <7 27 (6.3)

5 min <7 4 (0.9)

NICU admission 15 (3.5)

Values are shown as mean±SD or number (%).
SD, standard deviation; CPD, cephalopelvic disproportion; FHR, fetal 
heart rate; NICU, neonatal intensive care unit.

Table 2. Intervals from decision for cesarean delivery to various 
endpoints (n=431)

Time intervals Time (min)

DRI

Mean±SD 94.8±115.9

Median (IQR) 45 (20.0–127.5)

DII

Mean±SD 117.9±117.3

Median (IQR) 70 (40–151)

DDI

Mean±SD 125.9±118.4

Median (IQR) 82 (49–157)

≤30 15 (3.5)

31–75 192 (44.5)

>75 224 (52.0)

Values are shown as mean±SD, median (IQR), or number (%).
DRI, decision-to-operating room interval; DII, decision-to-incision in-
terval; DDI, decision-to-delivery interval; SD, standard deviation; IQR, 
interquartile range.
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office hours. A significant shorter DDI was observed dur-
ing after office hours in those with non-reassuring FHR and 
other indications, but not CPD. For non-reassuring FHR pat-
tern, 23.4% had DDI ≤30 minutes during after office hours, 
compared to 5.8% during office hours (P=0.032), with the 
median DDI of 45 and 64 minutes, respectively (P=0.042).

Neonatal outcomes were compared between the 3 DDI cat-
egories and are shown in Table 6. No significant differences 
were observed among groups in terms of birth weight, birth 
asphyxia, or neonatal intensive care unit admission. Other 
complications including respiratory distress, transient tachy-
pnea of the newborn, meconium aspiration, and sepsis were 
also comparable between groups.

Discussion

The results of this study demonstrated that the median DDI 
among patients with emergency cesarean delivery was 82 

minutes, and only 3.5% has DDI ≤30 minutes. This is corre-
sponded to previous studies that DDI was commonly longer 
than the 30-minute recommendation in real clinical practice, 
especially among developing countries [4-6,10-13]. However, 
the results also showed that 48% had DDI ≤75 minutes, 
which is the suggested time for non-life-threatening cesarean 
delivery [7].

Since the 30-minute goal has been advocated, no scientific 
evidence supports this threshold that DDI ≤30 minutes could 
improve perinatal outcome [3,8]. The latest Guidelines for 
Perinatal Care refers only to an obstetric unit’s capability to 
respond to an obstetric emergency, with no mention about 
requirements for delivery within any time frame [15]. It was 
recommended that DDI should be based on the timing that 
best incorporates maternal and fetal risks and benefits and 
should be tailored to local circumstances and logistical capa-
bilities. The NICE guideline has been using 30- and 75-minute 
rules only for clinical audit of the quality of hospitals and not 
judging multidisciplinary team performance for any individual 

Table 3. Comparison between intervals from decision to various endpoints between different decision time

Time intervals (min) Office hours (n=143) After office hours (n=288) P-valuea)

DRI 70.0 (30–149) 37.5 (15–109) <0.001

DII 96.0 (51–176) 62.5 (39–139.25) 0.001

DDI 103 (61–181) 69 (47–149.75) 0.001

≤30 1 (0.7) 14 (4.9) 0.001b)

31–75 50 (35.0) 142 (49.3)

>75 92 (64.3) 132 (45.8)

Values are shown as median (IQR) or number (%).
DRI, decision-to-operating room interval; DII, decision-to-incision interval; DDI, decision-to-delivery interval; IQR, interquartile range.
a)Mann-Whitney U test; b)χ2 test.

Table 4. Comparison between intervals from decision to various endpoints between different indication for cesarean delivery

Time intervals (min) CPD (n=118)
Non-reassuring FHR 

(n=64)
Other indications 

(n=248)
P-valuea)

DRI 37.5 (20–119)b) 20.0 (10–43.7)c) 69.0 (25–149) <0.001

DII 62.5 (41–144.2)b) 40.0 (27.2–67)c) 95.0 (47.5–180) <0.001

DDI 69 (51–152.2)b) 47 (33–76.7)c) 102 (57–188) <0.001

≤30 1 (0.8) 12 (18.8) 2 (0.8) <0.001d)

31–75 63 (53.4) 36 (56.2) 93 (37.3)

>75 54 (45.8) 16 (25.0) 154 (61.8)

Values are shown as median (IQR) or number (%).
DRI, decision-to-operating room interval; DII, decision-to-incision interval; DDI, decision-to-delivery interval; CPD, cephalopelvic disproportion; 
FHR, fetal heart rate; IQR, interquartile range.
a)Kruskal-Wallis test; b)Significantly different compared to other indications; c)Significantly different compared to CPD and others indications;  
d)χ2 test.
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cesarean delivery [7].
Many factors play an important role in achieving the 

30-minute goal, including the obstetric care unit setting, avail-
ability of operating room, the clinician’s perception of delivery 
urgency, severity of fetal-maternal complications, and the 
communication and transfer processes of the setting [8,16]. 
In this study, component time intervals and factors potentially 
affecting the DDI were evaluated, including the decision time 
and indication for cesarean delivery (which partly reflects the 
level of emergency). The results demonstrated that the me-
dian DRI contributed mainly for DDI. In addition, when the 
decision was made after office hours, every time process was 
significantly shorter than during office hours. Median DRI was 
only half of office-hour cases (37.5 vs. 70 minutes), median 
DDI was reduced to 69 minutes, 4.9% achieved the 30-min-

ute goal, and more than half (54.2%) had DDI ≤75 minutes. 
Similar better performance during after office hours was ob-
served in every indication of cesarean delivery. This reflected 
that patient transfer process, as well as availability of operat-
ing room are important factors for DDI [5,17].

Similar to other studies, another factor influencing DDI is 
the severity of maternal and fetal conditions, as specified by 
indication for cesarean delivery [8,18]. Significant shorter time 
intervals were observed among those with non-reassuring 
FHR pattern that median DDI was 47 minutes and 18.8% 
and 75% had DDI ≤30 and <75 minutes, respectively. Similar 
significant shorter DDI was also observed even among cases 
after office hours. This might be due to an increased sense of 
awareness from the level of emergency among these cases.

However, it should be noted that, among non-reassuring 

Table 5. Comparison between intervals from decision to various endpoints between different decision time and indication for cesarean 
delivery

Time intervals Office hours After office hours P-valuea)

CPD n=35 n=83

DRI 40 (25.0–129.0) 30 (20.0–111.5) 0.397

DII 63 (43.0–146.0) 62 (41.5–137.5) 0.925

DDI (min) 69 (54.0–152.0) 69 (51.5–147.0) 0.777

≤30 0 (0.0) 1 (1.2) 0.762b)

31–75 18 (51.4) 45 (54.2)

>75 17 (48.6) 37 (44.6)

Non-reassuring FHR n=17 n=47

DRI 35 (20.0–79.0) 20 (10.0–37.5)c) 0.064

DII 57 (38.0–107.0) 39 (25.5–61.0)c) 0.051

DDI (min) 64 (4.05–113.0) 45 (32.0–68.5)c) 0.042

≤30 1 (5.8) 11 (23.4) 0.032b)

31–75 8 (47.1) 28 (59.6)

>75 8 (47.1) 8 (17.0)

Other indications n=90 n=158

DRI 86.5 (40–164)d) 57.5 (20–139) 0.008

DII 107 (63–189)d) 82 (42–164) 0.011

DDI (min) 113 (72–195)d) 57.5 (20–139) 0.013

≤30 0 (0.0) 2 (1.3) 0.011b)

31–75 24 (26.4) 69 (43.7)

>75 67 (73.6) 87 (55.1)

Values are shown as median (IQR) or number (%).
CPD, cephalopelvic disproportion; DRI, decision-to-operating room interval; DII, decision-to-incision interval; DDI, decision-to-delivery interval; 
FHR, fetal heart rate; IQR, interquartile range.
a)Mann-Whitney U test; b)χ2 test; c)Significantly different from CPD and other indications during after office hours; d)Significantly different from 
CPD and non-reassuring FHR during office hours.
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FHR cases, there was still an average of 20 minutes difference 
between room-in and incision time. This was probably due to 
the combination of process of patient preparation, anesthesia, 
and degree of abnormal FHR. In this study, majority of wom-
en with non-reassuring FHR pattern were in NICHD category 
II that regional anesthesia was provided. On the other hand, 
the other 6 cases with abnormal FHR in NICHD category III 
which immediate delivery was required, general anesthesia 
was provided and the median room-in to incision time was 
reduced to 10 minutes.

Previous studies reported an improvement in the time to 
delivery by implementing a multidisciplinary protocol, a team 
training with more effective communication and an obstetric 
care process [19,20]. The results of this study also showed 
some improvement in the care process among women with 
non-reassuring FHR, compared to a recent report from the 
same institution [14]. Achievement of 30-minute goal in-
creased from 6.6% to 18.8% and rate of delivery in ≤75 
minutes increased from 69.5% to 75%. The median DDI has 
been improved from 56 to 47 minutes. This was partly due to 
an improvement in care process, team communication, and 
guideline amendment that were implemented after the re-
sults of previous study.

No significant differences in perinatal outcomes between 

various DDI was observed in this study. Similar results were 
reported in previous studies [8,9,13,18,21,22]. However, a 
previous study showed that DDI >75 minutes was significantly 
related with poor perinatal outcomes such as asphyxia and 
increased in the need for special care [23]. Another study also 
reported a significant improvement in neonatal outcomes af-
ter the DDI in emergency cesarean delivery was shortened, es-
pecially in severe irreversible indications such as cord prolapse 
and placental abruption [20].

Some limitations of this study need to be addressed. The 
evaluation of the actual cause of delays (e.g., transfer pro-
cess details, availability of operating room at decision time, 
anesthetic difficulty) was not possible due to the retrospec-
tive nature of this study. In addition, limited sample size in 
subgroup analyses might result in insufficient power to detect 
significant differences between groups. Larger prospective 
studies should be conducted to determine the DDI in various 
specific subgroups and to evaluate the actual causes of delay 
in details.

It is recommended that all obstetric unit should improve the 
time to delivery by realizing the process of emergency cesar-
ean delivery. Communication skills and team readiness should 
be improved, either by team training and regular audit [19]. 
Prioritization by the severity of various indications should also 

Table 6. Comparison of neonatal outcomes between various decision-to-delivery intervals 

Neonatal outcomes
DDI (min)

≤30 (n=15) 31–75 (n=191) >75 (n=225) P-valuea)

Mean birth weight (g) 3,043.0±379.6 2,998.0±596.2 3,034.5±542.2 0.793b)

Birth weight category 0.383

SGA 1 (6.7) 16 (8.4) 16 (7.1)

AGA 13 (86.7) 146 (76.4) 161 (71.6)

LGA 1 (6.7) 29 (15.2) 48 (21.3)

Apgar

1 min <7 2 (13.3) 15 (7.9) 10 (4.4) 0.186

5 min <7 1 (6.7) 2 (1) 2 (0.9) 0.127

Respiratory distress 0 (0) 6 (3.1) 2 (0.9) 0.205

Transient tachypnea of the newborn 1 (6.7) 16 (8.4) 32 (14.2) 0.146

Meconium aspiration 0 (0) 3 (1.6) 3 (1.3) 0.877

Sepsis 0 (0) 2 (1.0) 1 (0.4) 0.722

NICU admission 0 (0) 9 (4.7) 6 (2.7) 0.397

Values are shown as mean±SD or number (%).
SD, standard deviation; SGA, small for gestational age; AGA, appropriate for gestational age; LGA, large for gestational age; NICU, neonatal 
intensive care unit; DDI, decision-to-delivery interval.
a)χ2 test; b)Student's t-test.
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be considered. The operating room should always be available 
for emergency cesarean deliveries especially for extremely ur-
gent indications.

Although the results are similar to those of other previous 
reports, these findings provide additional information for both 
local and national policy makers to plan future improvements 
in the patient care process. Moreover, the results could be 
shared with other settings with similar care problems and pro-
cesses. Nonetheless, further continuous quality improvement 
processes should be developed and implemented. Processes 
between decision and delivery should be evaluated systemati-
cally and in more details to determine possible barriers and 
appropriate solutions.

In conclusion, only 3.5% of emergency cesarean delivery 
had a DDI ≤30 minutes (median 82 minutes). Significant 
shorter time intervals were observed in those with non-FHR 
pattern and when the decision was made after office hours. 
Causes of the delay should be further investigated and con-
tinuous quality improvement in the care process is warranted 
in order to minimize the unnecessary delay and improve ma-
ternal and neonatal outcomes.
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