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ARTICLE INFO ABSTRACT

Background: Hypothermia and shivering are undesirable morbidities that occur commonly during cesarean
section. Although some active warming strategies, such as the use of forced-air, mattresses, and fluid warming,
can attenuate such adverse events, no studies have yet performed multiple contrast assessments of these stra-
tegies. We, therefore, conducted a network meta-analysis to simultaneously assess the effects of various warming
strategies for cesarean section and assist clinicians in making informed decisions.

Methods: We searched databases for randomized clinical trials that investigated the effects of warming strategies
during cesarean section, with primary outcomes targeted on shivering and hypothermia. Trial quality was as-
sessed using the Cochrane Risk of Bias Tool. Quantitative synthesis was performed using consistency model and
surface under the cumulative ranking curve (SUCRA). Results were presented as risk ratio (RR) with 95%
confidence interval (CI).

Results: We identified 18 trials wherein 1953 women underwent a cesarean section. These trials performed 11
active warming strategies for 1620 women, and the other 333 women were in the non-active warming group.
According to SUCRA, the combination of forced-air, fluids, and warmed gown warming could be a better strategy
for reducing shivering rates compared with the other strategies (SUCRA = 88.5), albeit with an insignificant
result. Conduction mattress warming (SUCRA = 89.4) and combination of conduction mattress and fluids
warming (SUCRA = 80.2) were better strategies than others in reducing hypothermia. No evidence showed
inconsistency or small study effects in our results.

Conclusions: In clinical practice, forced-air-based warming strategies can be considered to prevent shivering, and
conduction mattress-based warming strategies can be used to reduce hypothermia in women undergoing ce-
sarean section.
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1. Introduction

Anesthesia may impair thermoregulatory control, resulting in
morbidities such as shivering and hypothermia [1]. Such stressors not
only increase the risk of blood loss and wound infection but also lead to
further complications during the postoperative period [2]. Notably,
30%-60% of women who receive regional anesthesia during cesarean

delivery suffer from hypothermia [1].

According to National Institute for Health and Care Excellence
(NICE) guidelines, inadvertent perioperative hypothermia is defined as
a core temperature less than 36.0°C, and the NICE guideline CG65
provides a good overview on warming for surgery. Relevant guidance
provides a framework that includes forced-air warming and conduction
mattress warming to improve perioperative thermal management [3,4].
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Abbreviations

AB Forced-air and warmed blanket warming

AF Forced-air and fluids warming

AFB Forced-air, fluids, and warmed blanket warming

AFG Forced-air, fluids warming, and warmed gown warming
CAW Combined active warming strategy

CI Confidence interval

FB Fluids and warmed blanket warming

FG Fluids and warmed gown warming

FM Fluids and conduction mattress warming

NICE National Institute for Health and Care Excellence
RCT Randomized clinical trial

RR Risk ratio

SAW Single active warming strategy

SUCRA  Surface under the cumulative ranking curve

However, the NICE guidline CG65 indicated that current evidence is
insufficient to prove whether combined warming strategy is more
clinically effective than a single active warming strategy [4]. It only
recommends active heating for operations lasting over 30 min, but
unfortunately, the updated guideline (NICE CG65, 2016 version) still
does not cover pregnant women and patients treated with therapeutic
hypothermia [3,4]. As we know, cesarean section sometimes needs
more than 30 min, especially elective cesarean section.

Complications associated with perioperative hypothermia in the
non-obstetric population include shivering, surgical site infection,
myocardial ischemia, altered drug metabolism, coagulopathy, pro-
longed hospitalization, reduced skin integrity, and reduced patient sa-
tisfaction. However, in the obstetric population, the neonatal tem-
perature has also been linked to maternal temperature at the time of
birth [5].

Several studies have widely discussed various strategies to prevent
shivering and hypothermia in women undergoing cesarean delivery.
These studies investigated the effect of different types of anesthesia [6];
evaluated the difference between drugs for induction [7]; and com-
pared perioperative active warming interventions, such as warmed IV
fluids, forced-air warming, conduction mattress warming, blanket
warming, and gown warming [5]. Perioperative active warming inter-
ventions are easily controlled and are considered a crucial strategy to
prevent shivering and hypothermia. However, the efficacies of the in-
terventions remain ambiguous according to the conclusion of a sys-
tematic review conducted by Campbell and colleagues published in the
Cochrane Database Systematic Review [8]. Although other recent meta-
analyses regarding the effect of active warming during cesarean de-
livery gave a simplified account of complex interventions and con-
cluded that forced-air warming or fluid warming should be used for
elective cesarean delivery, it did not provide a comparison of all active
warming strategies. Consequently, its results were statistically hetero-
geneous and might be affected by a small study effect (Egger's test
P =.001) [9].

Therefore, our study aimed to identify the easiest interventions,
such as forced-air warming, intravenous fluid warming, conduction
mattress warming, warmed gown warming, warmed blanket warming,
and combined warming strategies that have the highest efficacy to
prevent shivering and hypothermia in women undergoing cesarean
delivery.

2. Materials and methods

This research was conducted by a team comprising an anesthesiol-
ogist and an experienced evidence-based medicine researcher. The
anesthesiologist had some experience in systematic reviews [10,11],
and the experienced researcher had some experience in network meta-
analyses [12,13]. The experienced researcher had also participated in
some surgical and human reproduction studies [14-16]. We conducted
a prospective systematic review with network meta-analysis and re-
ported the methods and outcomes accordant with the Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses (PRISMA)
[17] and the AMSTAR (Assessing the methodological quality of sys-
tematic reviews) Guidelines. The protocol of this study has been re-
gistered on PROSPERO (CRD42018114514).
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2.1. Eligible criteria and study selection

Randomized controlled trials that investigated the association be-
tween warming strategies and hypothermia and shivering events were
considered the eligible studies. The EndNote X7 software for windows
was used for reference management. All reference exported from the
databases were imported into the EndNote for the screening process.
After removing duplicates, the title and abstract of remaining references
were screened for eligibility. If multiple articles were based on the same
trial, we included only the one with the complete data set. Full texts of
eligible studies were retrieved. If the references appeared irrelevant or
ambiguous to the subject of this systematic review, full-text articles
were also retrieved. Full-text articles were independently reviewed by
two authors (Y.N.K. and W.A.C.). When the full text was unavailable,
the authors reviewed abstracts and further information that was pro-
vided by databases. A disagreement between the authors was resolved
by a third author (C.Y.C.).

2.2. Information sources and search strategy

A computerized literature search was designed and conducted in
MEDLINE through PubMed (1946 to April 2019). Then, the search
strategy was adapted to EMBASE (1947 to April 2019) and Cochrane
Library Database of Systematic Reviews (1996 to April 2019) to identify
randomized clinical trial (RCT) that investigated warming strategies for
cesarean section. The search keywords used were natural language;
medical subject heading (MeSH term and Emtree); and word variations
of the terms warm, heat, hot. The initial search strategy and Boolean
algebra was established for use in PubMed and subsequently adapted
for searching in EMBASE and the Cochrane Library Database of
Systematic Reviews. Two Boolean operators, “OR” and “AND”, were
used in keywords combinations. The search strategy and results are
presented in Supplementary 1. This systematic review also screened
reference lists of included studies and relevant review articles for re-
cords that might be missing. No language and date limitations were
applied to all searches.

2.3. Assessment of risk of bias

The risk of bias in the included studies was assessed using the
Cochrane Risk of Bias Tool, which comprises the following seven items:
random sequence generation, allocation concealment, blinding of par-
ticipants and personnel, blinding of outcome assessment, incomplete
outcome data, selective reporting, and other sources of bias [18]. The
quality of the included studies was individually evaluated using the
appraisal tools by two reviewers. A third reviewer resolved any dis-
agreement.

2.4. Measurement of outcome data

All the authors reviewed the included RCTs, and two of us (W.A.C
and Y.N.K) individually extracted relevant information and outcome
data. The relevant information included location, sample size, age,
gestational age, baseline temperature, warming time, anesthesia type,
fluid volume, duration of surgery, and measurement of temperature.
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The outcomes of this systematic review were shivering and hy-
pothermia. These two outcomes were measured by the number of
events.

2.5. Statistical analysis

The quantitative synthesis was contrast-based network meta-ana-
lyses in a random-effects model. We reported results of both shivering
and hypothermia in risk ratio (RR) with 95% confidence interval (CI).
The surface under the cumulative ranking curve (SUCRA) was con-
ducted as supporting evidence for clinical practice because the SUCRA
portrays the effects through a hierarchy of intervention ranking among
warming strategies. The SUCRA provides each warming strategy a
probability of the most effective ranking, eventually helping the clinical
practice by demonstrating the effects among interventions.

The small study effect and inconsistency were tested to examine the
quality of network meta-analysis. The detection of small study effect in
this study involved two parts: comparison-adjusted funnel plot and
Egger's regression intercept. We examined the comparison-adjusted
funnel plot because it can present a scatterplot of the difference be-
tween the study-specific effect sizes from the corresponding compar-
ison-specific summary effect. In addition, we estimated Egger's regres-
sion intercept to support the comparison-adjusted funnel plot. The
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Egger's regression intercept reflects small study effect when the sym-
metric is not around zero [19]. We used Lu-Ades’ loop inconsistency
test to examine the inconsistency of network meta-analysis in this
study. This method can examine the loop inconsistency between direct
and indirect comparisons in a network meta-analysis. A statistically
significant difference in all analysis was determined when 95% CI
marginally crossed or failed to cross the value 1 or P value < .05.

To examine the influence from anesthesia type (general or neuraxial
anesthesia) on our pooled estimates, we further conducted meta-re-
gression in consistency model by using percentage of general anesthesia
case in each trial. We completed all the analyses in the STATA version
14 for Microsoft Windows.

3. Results

The comprehensive search returned 1053 references from three
electrical databases including PubMed (n = 285), EMBASE (n = 762),
and the Cochrane Library (n = 6). We removed 261 duplications from
these references. After title and abstract screening, 761 references were
excluded based on the eligibility criteria. Then, we found and read the
full texts of the remaining 31 references. Of these, six were not RCTs
and were, therefore, removed. The final 23 references met the eligible
criteria. These 23 references reported outcomes from 18 RCTs, which

ﬁ
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Fig. 1. Flowchart of the systematic review and meta-analysis according to PRISMA guidelines.
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had investigated active warming strategies for cesarean section
[1,5,20-40]. The process of evidence selection is shown in Fig. 1.

3.1. Study characteristics and quality

The 18 RCTs we included in this systematic review and meta-ana-
lysis randomized 1620 pregnant women into 11 active warming stra-
tegies and a non-active warming group (n = 333). Most of the eligible
trials performed elective cesarean section. Of the 11 active warming
strategies, four were single active warming strategies (SAW), and seven
were combined active warming strategies (CAW). The SAW involved:
(1) conduction mattress warming (n = 135); (2) forced-air warming
(n = 30); (3) intravenous fluids warming (n = 562); and (4) warmed
blanket warming (n = 51). The CAW involved: (1) CAW of forced-air
and warmed blanket warming (CAW-AB; n = 51); (2) CAW of forced-air
and fluids warming (CAW-AF; n = 80); (3) CAW of forced-air, fluids,
and warmed blanket warming (CAW-AFB; n = 25); (4) CAW of forced-
air, fluids warming, and warmed gown warming (CAW-AFG; n = 20);
(5) CAW of fluids and conduction mattress warming (CAW-FM;
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n = 287); and (6) CAW of fluids and warmed blanket warming (CAW-
FB; n = 25); and (7) CAW of fluids and warmed gown warming (CAW-
FG; n = 21). Table 1 shows the characteristics of the included studies,
included years, location, sample size, active warming strategies, an-
esthesia type, patient age, and gestational age. Further information is
provided in Supplementary 2 and 3.

3.2. Shivering

The shivering data of pregnant women who received different active
warming strategies, as presented in the nine RCTs, compared non-active
warming, conduction mattress warming, fluids warming, forced-air
warming, CAW-AF, CAW-AFG, and CAW-FG
[5,24-26,28,30,33,35,37,40]. The network meta-analysis showed no
significant difference in shivering rates among the active warming
strategies (Fig. 2), but the result demonstrated a trend of fewer shi-
vering rates when CAW was compared with non-active warming
(Supplementary 4). The SUCRA value based on cumulative ranking
probabilities also showed that CAW-AFG might be a better strategy than

Table 1
Characteristics of included studies.
Part A
Study Area Treatment Sample size
Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3
Bernardis et al.2016 South America AFG Fluid N/A 20 20 N/A
Butwick et al.2007 North America Force-air Control N/A 15 15 N/A
Chakladar et al.2014 Europe Mattress Control N/A 58 58 N/A
Chan et al.1989 North America FG Control N/A 21 19 N/A
Chung et al.2012 Asia Force-air Fluid Control 15 15 15
Chebbout et al.2017 Europe AF FM Fluid 43 44 44
Cobb et al.2016 North America AF Control N/A 22 22 N/A
Fallis et al.2006 Canada AB Blanket N/A 32 30 N/A
Goyal et al.2011 Asia Fluid Control N/A 32 32 N/A
Grant et al.2015 North America FM Fluid N/A 243 241 N/A
Horn et al.2002 North America AF Fluid N/A 15 15 N/A
Horn et al.2014 Europe AB Blanket N/A 19 21 N/A
Jorgensen et al.2000 Europe Fluid Control N/A 57 56 N/A
Munday et al.2018 Australia AFB FB N/A 25 25 N/A
Paris et al.2014 North America Mattress Fluid Control 77 73 76
Woolnough et al.2009 Europe Fluid(C) Fluid(H) Control 25 25 25
Yokoyama et al.2009 Asia Fluid Control N/A 15 15 N/A
Part B
Characteristics Maternal age Gestational age (weeks) Baseline temperature
Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3 Arm 1 Arm 2 Arm 3
Bernardis et al.2016 28.4 29.1 NR NR 36.55 36.40
Butwick et al.2007 36 32 38 39 36.4 36.5
Chakladar et al.2014 33.6 34.3 38.3 38.5 36.7 36.6
Chan et al.1989 31.5 33.9 NR NR 37.3 37.1
Chung et al.2012 31.8 32.5 31.9 268.6" 266.7% 266.9% NR NR NR
Chebbout et al.2017 32.0 31.8 31.6 39 39 39 36.7 36.8 36.7
Cobb et al.2016 32 31 39 39 NR NR
Fallis et al.2006 30 30 38.6 38.5 36.8 36.7
Goyal et al.2011 26.84 27.16 NR NR 37.89 37.83
Grant et al.2015 NR NR NR NR 36.7 36.6
Horn et al.2002 33 31 NR NR NR NR
Horn et al.2014 31 31 38 38 36.4 36.7
Jorgensen et al.2000 30.4 29.9 NR NR NR NR
Munday et al.2018 31 36 NR NR 36.6 36.8
Paris et al.2014 32.44 31.93 30.87 39.07 39.05 39.19 36.70 36.73 36.79
Woolnough et al.2009 35.8 34.3 34.8 38.8 38.9 38.7 NR NR NR
Yokoyama et al.2009 32 34 NR NR 36.9 37.0

AB, combined active warming of forced-air and warmed blanket; AF, combined active warming of forced-air and fluids; AFB, combined active warming of forced-air,
fluids, and warmed blanket; AFG, combined active warming of forced-air, fluids, and warmed gown; FB, combined active warming of fluids and warmed blanket; FG,
combined active warming of fluids and warmed gown; FM, combined active warming of fluids and conduction mattress warming. N/A, not applicable.

2 Day. N/A, not applicable; NR, no report.
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Fig. 2. Network plot of shivering among active warming strategies.

the other active warming strategies (SUCRA = 88.5; mean rank = 1.7). influence from general anesthesia on the pooled result of shivering
By contrast, non-active warming (SUCRA = 25.2; mean rank = 5.5)
and conduction mattress warming (SUCRA = 20.5; mean rank = 5.8)
may not effectively reduce shivering (Supplementary 5). No evidence .
detected inconsistency (loop inconsistency Chi-square = 2.62; P = .11) 3.3. Hypothermia
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P = .178) in the present network meta-analysis (Supplementary 7). We X X h i i K
conduction mattress warming, fluids warming, forced-air warming,
CAW-AF, and CAW-FM [5,21,24,26,33,34]. The result showed sig-

further examined how anesthesia type affects the result in network
meta-analysis, and unfortunately, insufficient evidence to show the . R i ? ; .
nificant differences in fewer hypothermia rates when active warming

(Supplementary 8).
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Fig. 3. Network plot of hypothermia among active warming strategies.
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was compared with non-active warming except forced-air warming.
When non-active warming was the reference, conduction mattress
warming (RR 0.27, 95% CI: 0.08 to 0.93), fluids warming (RR 0.54,
95% CI: 0.34 to 0.86), CAW-AF (RR 0.70, 95% CI: 0.50 to 0.98), and
CAW-FM (RR 0.45, 95% CI: 0.27 to 0.75) were associated with lower
hypothermia rates. Although the network meta-analysis showed no
significant difference in hypothermia rates among the active warming
strategies (Fig. 3; Supplementary 9), the SUCRA value implied that
conduction mattress warming (SUCRA = 89.4; mean rank = 1.5) and
CAW-FM (SUCRA = 80.2; mean rank = 2.0) might be better strategies.
The SUCRA value also indicated that non-active warming
(SUCRA = 5.6; mean rank = 5.7) should be avoided in preventing hy-
pothermia (Supplementary 10). No evidence showed any inconsistency
(loop inconsistency Chi-square = 0.04; P = .98) (Supplementary 11) in
these outcomes, and no small study effect was detected in this network
meta-analysis (Egger's test t = 1.41; P = .209; Supplementary 12). In
our meta-regression, current evidence did not detect influence from
general anesthesia in the pooled result of hypothermia (Supplementary
13).

4. Discussion
4.1. Key findings

Optimal active warming strategies in women undergoing elective
cesarean section need to reduce events of shivering and hypothermia
for better performance of the operation and subsequent recovery.
Reducing shivering and hypothermia can potentially reduce complica-
tions related to them, such as wound infection, shock, maternal mor-
tality, and prolonged hospitalization. Suitable active warming may also
reduce the risk of neonatal hypothermia, mortality, or hospitalization
period. In addition, optimal active warming intervention allows a
medical facility to gain the best warming efficacy at the lowest cost
worldwide. Therefore, our systematic analysis summarized the world-
wide efforts, during the last three decades, to identify optimal active
warming strategies for these women. Our result suggested that forced-
air warming based strategies have a better outcome in reducing shi-
vering, and the CAW-AFG seems to be the best strategy to prevent
shivering. On the other hand, conduction mattress warming based
strategies have a better outcome in reducing hypothermia. These out-
comes are as per the recommendation of intraoperative hypothermia
based on the NICE guidelines, although the guidelines did not cover the
cesarean section [3,4]. Forced-air warming and conduction mattress
warming are considered the standard strategies per the guidelines.
Unfortunately, few trials mentioned about adverse event (no infection
or mortality). Only two trials mentioned similar nausea and vomiting in
active warming and non-active warming groups [21,37].

Regarding reducing the shivering during cesarean section, our result
showed that forced-air-based warming might be a crucial intervention,
especially the CAW-AFG. The skin is the predominant source of heat
loss during surgery, although significant evaporation can also occur
through large surgical incisions. Even though a high temperature
(above 25°C) in an operating room can maintain normothermia in a
patient undergoing surgery, it may make the gowned surgeons un-
comfortable when they are working under hot operating room lights
[41]. Therefore, forced-air warming targeting the patients’ skin tem-
perature is generally the most effective available method, which cor-
responds to the physiological mechanisms of thermoregulation wherein
the thermoregulatory neural cells respond more to change in skin
temperature.

Nevertheless, the result of our systematic review showed that the
conduction mattress-based warming is efficient in reducing hy-
pothermia, and the CAW-FM seems to be the best warming strategy.
Because each liter of intravenous fluid infused into the adult patient at
ambient temperature or each unit of blood infused at 4 °C decreases the
mean body temperature by approximately 0.25°C, heating fluids to
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nearly 37 °C can prevent hypothermia [41]. Fluid warming can be ad-
ministrated before undetected or mild hypothermia progresses
throughout surgery to sufficiently control shivering-causing hy-
pothermia.

4.2. The contribution of forced-air and conduction mattress warming

As we know, forced-air warming and conduction mattress warming
have a similar mechanism in preventing temperature loss—by directly
changing the skin temperature. The processing of thermoregulatory
information consists of three components: thermosensors and afferent
neural pathways, the integration of thermal inputs, and effector path-
ways for autonomic and behavioral regulation [42]. For afferent input
and central control, the skin surface, deep abdominal and thoracic
tissue, spinal cord, hypothalamus, and other portions of the brain each
contribute approximately 20% of the input involved in autonomic
thermoregulatory control [41]. For an efferent response, skin tem-
perature is crucial in thermoregulatory behavioral regulation because
thermosensitive or thermoresponsive neural cells appear to be more
responsive to changes in skin temperature [41,42].

Generally, an additional 1 °C is required to activate intraoperative
shivering when thermal discomfort prompts behavioral changes. This
response is to hold metabolic heat in the body core and prevent low-
ering of body temperature through thermoregulatory vasoconstriction,
which prevents cutaneous heat loss [42]. However, when patients un-
dergo regional anesthesia, it impairs both central and peripheral ther-
moregulation [41]. In regional anesthesia, the regulatory system in-
correctly judges the skin temperature in blocked areas to be abnormally
high. In the blocked region, the regulatory system can tolerate a lower
core temperature without responses than in normal situation [42]. This
anesthesia-caused inhibition also leads to substantial core hypothermia
through a mass of the vasodilated legs. Therefore, when patients receive
spinal or epidural anesthetics, the body cannot normally reestablish
core temperature equilibrium, and hypothermia tends to progress
throughout surgery [41].

When behavioral compensations and maximal arteriovenous shunt
vasoconstriction are insufficient to maintain core temperature, normal
thermoregulatory shivering will be activated as a last-resort defense
[42]. Because the core temperature is rarely monitored and patients
usually do not feel cold during spinal and epidural anesthesia, hy-
pothermia is often undetected and can cause shivering. Shivering under
regional anesthesia has no protective effect because it produces rela-
tively little heat owing to the restriction of the small muscle mass ce-
phalad to the block [41].

4.3. Comparison with the previous systematic review

Before our study, a previous meta-analysis identified 13 RCTs and
found some significant results showing the effects of active warming for
cesarean section, but the pairwise meta-analysis showed vast hetero-
geneity (I-square = 92%) and publication bias (Egger's test p = .001)
[9]. These problems were probably because of the combination of dif-
ferent warming strategies in a simple model. For instance, the trial by
Chan and his colleagues categorized the group with an extra gown
warming as a standard procedure, whereas the control group did not
accept the same treatment [25]. In another example, Fallis and his team
classified the group that got combined care of forced-air and a warmed
blanket as having got the care of forced-air only when they detected
shivering [32]. These heterogeneities of treatments are potential factors
affecting the shivering and hypothermia.

By contrast, our study updated evidence using more RCTs with
larger sample size than the previous meta-analysis and conducted a
consistency model to clarify the effects among the complex active
warming strategies. Our work is the very first network meta-analysis of
18 RCTs that compared multiple active warming strategies without any
inconsistency and small study effect. Moreover, through further
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analysis of SUCRA ranking, we manifested the effects among the active
warming strategies.

4.4. Limitation and clues for future study

Despite this study having some advantages, it had several limita-
tions. First, our study could not put CAW-AB, CAW-AFB, and CAW-FB in
network meta-analysis because of the lack of comparison between them
and these active warming strategies being unavailable in the con-
sistency model in the trials we included. We only observed some trends
from qualitative information. Therefore, more trials comparing CAW-
AB, CAW-AFB, CAW-FB, and other active warming strategies are
needed in the future. Second, the included trials differed in warming
time, anesthesia type, warming temperature, temperature measure-
ment, and assessment time. We only found information of anesthesia
type from all the trials, but they reported other potential factors in-
completely. Thus, we can only analyze the influence from anesthesia
type on our pooled results. Other factors may also influence the effect of
active warming in women undergoing a cesarean section. Therefore,
further trials on this topic are required to clarify the effect of these
factors on active warming in cesarean section. Third, despite SUCRA
being a supporting method, it may still mislead because of a substantial
degree of imprecision in the ranking [43]. Nevertheless, the limitation
of SUCRA may not affect our outcomes because the consistency model
in this study showed apparent trends with some significant findings.
The clear ranks and statistical significances are more reliable and in-
formative to clinical practice than previous evidence.

5. Conclusion

In summary, anesthesia-related shivering and hypothermia during
cesarean section could be reduced by using various active warming
strategies. Forced-air-based warming strategy could be considered for
preventing shivering, and conduction mattress warming based warming
strategy could be used for preventing hypothermia in women under-
going cesarean sections. Active warming can increase the quality of
cesarean section through reducing shivering and hypothermia, but we
anticipate further studies to reveal other outcomes about blood loss,
transfusion, thrombosis, or shock.
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