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ABSTRACT

Background and aim: Hypotension during cesarean section (CS) under spinal anesthesia has been a subject of scientific study
for more than 50 years and the search for the most effective strategy to achieve hemodynamic stability remains challenging. Aim:
The study was carried out to apply leg wrapping technique for the prevention of spinal-induced hypotension (SIH) during CS.
Methods: Randomized Controlled Trial design was utilized at cesarean delivery operating room Mansoura General Hospital in
El-Mansoura City during the period from May 2018 to November 2018. A purposive sample of 88 pregnant women, assigned
randomly to an intervention group (n = 44) in which their legs wrapped with elastic crepe bandage and control group (n = 44) in
which no wrapping was done. Data collected for maternal, neonatal hemodynamic and signs of hypotension, the feasibility of
application and cost analysis.
Results: There was a statistically significant difference in the incidence of SIH and Ephedrine use among both groups (18.20% in
leg wrapping group whereas 75% in control group). In addition, neonatal acidosis and NICU admission were less among leg
wrapping group (11.40%, 9.10% respectively). Economically, leg wrapping technique was cost effective compared to the cost of
the hospital regimen for treating SIH and admission to (NICU).
Conclusion and recommendations: Leg wrapping technique was cost effective and an efficient method for decreasing SIH,
neonatal acidosis and Ephedrine administration. It is recommended to apply leg wrapping technique in maternal hospitals’
protocol of care for decreasing SIH during CS.
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1. INTRODUCTION

Cesarean birth has become the most common hospital-based
operative procedure. World Health Organization (WHO)
reported that the rate of CS has been raised from 5%-25%
during the last 20 years at the national and international lev-
els. For example, in Egypt, the cesarean delivery rate has
raised dramatically from 27.6% in 2010 to 52% in 2014 and
65.5% in Dakhalia in 2014. According to the anecdotal re-

port, the rate of cesarean delivery was 65.44% at Mansoura
General Hospital in 2017, 61.29% in 2018 and 65.80% in
mid-year of 2019.[1, 2]

The choice of anesthesia for a cesarean birth is achieved by
balancing women’s preferences with the hazards and benefits
of a specific procedure to the woman and her baby.[3] It has
equally increasingly shifted from general to spinal anesthe-
sia. It is quite easy to perform, has lower risks, reliable, safe,
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avoids the depressant effects of anesthetic drugs, allowing
the woman to be awake during and immediately after surgery
and provides excellent operating conditions for CS compared
to general anesthesia.[4]

Due to the invasive nature of spinal anesthesia, it is still asso-
ciated with considerable side effects, of which hypotension
is the most frequent with the incidence of 70%-80%. In the
pregnant women, spinal-induced hypotension along with the
inferior vena cava compression via the gravid uterus addi-
tional inhibits venous return, and if unmanaged, this process
may produce maternal hypotension and uterine hypoperfu-
sion.[5]

Spinal-induced hypotension is the most common clinical
issue of spinal anesthesia during CS. It is frequently accom-
panied by maternal and neonatal risks. Without intervention,
the incidence of SIH during CS is estimated to be as high as
85%. So, prevention of hypotension and its related negative
effects under spinal anesthesia for CS has been the “holy
grail” of obstetric anesthesia for decades.[6, 7]

Preventing spinal hypotension in cesarean delivery has been
one of the main research targets within obstetric anesthesia.
A stable hemodynamic condition improves maternal safety
and reduces morbidity in the form of nausea, distorted con-
sciousness, and fetal acidosis.[8] Many methods to decrease
the risk of hypotension have been studied, which involve en-
suring appropriate maternal position with uterus away from
vena cava, fluids infusion to rise blood volume and adminis-
tration of ephedrine and phenylephrine to increase vascular
tone.[3, 9, 10]

Leg wrapping is helpful in improving venous return and
therefore improve blood pressure. Wrapping of lower limbs
during CS is an evidence-based nursing procedure, however,
it is not applied in the Egyptian health care system. Wrapping
of lower limbs with an elastic bandage is an easy, noninvasive
and non-pharmacological technique that furthermore may be
utilized during less sophisticated and economical settings,
such as in developing countries for preventing spinal-induced
hypotension and its subsequent adverse effect on the woman
as well as on the newborn.

The degree of effectiveness of various preventive methods is
controversial and there is no established ideal technique. Hy-
potension has not to be underestimated since scientific data
suggested that it may be accompanied by neonatal acidosis
and low Apgar scores. There is a lack of studies on neonatal
outcome. Therefore, this study investigated the effect of leg
wrapping on the neonatal outcome.[11]

1.1 Aim of the study
The study aimed to apply the leg wrapping technique for
prevention of spinal-induced hypotension during CS.

1.2 Study hypotheses
To achieve the present study aim, two hypotheses were tested:

Hypothesis I: Application of leg wrapping technique during
cesarean section will prevent spinal-induced hypotension.
Hypothesis II: Application of leg wrapping technique dur-
ing cesarean section will prevent neonatal risk for acidosis.

2. SUBJECTS AND METHOD
2.1 Design
Randomized Controlled Trial (RCT) design was utilized in
this study.

2.2 Setting
The current study was carried out at the cesarean delivery
operating room Mansoura General Hospital that delivers a
broad series of health services at Delta Region. Obstetrical
and gynecological department occupied with 14 beds and
operating room consists of 3 rooms, each room occupied
with one operating table. About 40 cesarean deliveries are
performed monthly. The flow rate of cesarean deliveries
was 536 cases in 2017, 597 cases in 2018 and 306 cases in
mid-year of 2019.

2.3 Sampling
A purposive sample of 88 pregnant women was recruited.
The inclusion criteria are as follows: normal pregnancy, full
term (37-41 weeks of gestation), singleton pregnancy, age
ranged from 19 to 35 years old, admitted to the CS operating
room and agreed to give informed consent to participate in
the study. Exclusion criteria include the following: a history
of deep venous thrombosis of their legs, superficial throm-
bophlebitis of their lower extremities, morbid obese women
(greater than 110 kg). Pregnant women who fulfilled the
inclusion criteria were assigned to one of two groups. Inter-
vention group (leg wrapping group) (n = 44) who received
conventional preoperative care of cesarean section, in addi-
tion to the leg wrapping before spinal anesthesia. Control
group (n = 44) who received the traditional preoperative care
of cesarean section.

2.4 Sample size
A previous study showed that 40.1% of women with leg
wrapping had hypotension compared to 70.6% in women
without leg wrapping.[12] Considering a level of signifi-
cance = 5%, power = 80%, with a test type is two-sided,
the formula for calculating size of the sample is n =
[2(Zα/2 + Zβ)]2 × p(1 − p)]/(p1 − p2)2.

Published by Sciedu Press 71



http://jnep.sciedupress.com Journal of Nursing Education and Practice 2020, Vol. 10, No. 2

Based on the above formula, size of the sample needed for
each group is 44.

2.5 Method of data collection
Data were collected using one tool, it included 6 parts:

Part (1): It covered the participants’ sociodemographic data
such as age, education, residence, weight, height, etc.
Part (2): It covered the participant’s obstetric history such as
gravidity, parity, duration of pregnancy, etc.
Part (3): Maternal hemodynamic and signs of hypotension
assessment: It was developed by the researcher after review-
ing related literature[12–15] to assess maternal hemodynamic
data and signs of hypotension such as nausea and vomiting.
Part (4): Neonatal assessment sheet: To record the umbilical
arterial blood PH, and Apgar score at first and fifth minutes.
Part (5): Feasibility of the application questionnaire: It was
developed by the researcher after reviewing related literature;
it included two open questions representative of (1) Positive
factors for applying leg wrapping technique during cesarean
section. (2) Barriers of applying leg wrapping technique
from researcher and health care providers point of views.

Part (6): Cost analysis: To assess the cost of applying leg
wrapping technique by calculating the cost of the technique
against the cost of hospital regimen for treating hypotension
and admission to the Neonatal Intensive Care Unit (NICU).

2.6 The validity of the tool
Content validity of the study tool was confirmed by three ex-
perts in the specialty of the study; one in obstetric medicine
field and two in maternity nursing. Based on the expert’s
suggestions, minor modifications were done.

2.7 Reliability of the tool
The test for reliability and internal consistency for the ques-
tionnaire showed Cronbach’s alpha value (α = 0.91) and
hence the questionnaire showed high reliability.

2.8 Pilot study
The pilot study was carried out on 10% of the sample size (9
pregnant women with the pre-assigned criteria), to test the
practicability of the intervention. The women involved in the
pilot study were excluded from the analyzed sample. Pilot
study phase was conducted for one month (May 2018).

Figure 1. Flowchart of the sample study

2.9 Ethical considerations
Ethical approval was attained from the Research Ethics Com-
mittee at the Faculty of Nursing - Mansoura University. Writ-

ten consent was attained from each woman following ex-
plaining the aim of the study. Involvement in the study was
voluntary and each woman had the right to withdraw from
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the study at any time with no consequences. Confidentiality
of the collected data was conserved and the results used as a
component of the essential research for the doctoral study, in
addition to for future publications and education.

2.10 Data collection

The actual field work of the study occurred for 6 months
period, starting in May 2018 & finished in November 2018.
The data were collected three days per week from 9 a.m. to 7
p.m. On arrival at the hospital, all potential participants had
received their preoperative care according to the set protocol
of care; specifically pregnant women were nil per oral for
8 hrs. before surgery and canulated in the left antecubital
vein with 16 G cannula with a continuing Ringer’s lactate
infusion and observed by non-invasive blood pressure and
pulse oximeter.

Thereafter, the researcher provided a clear explanation about
the study nature to each eligible pregnant woman and getting
the written informed consent from every woman accepted
to share in the study. Each one was allotted either to the leg
wrapping group or to the control group. Groups’ assigned
based on Systematic Random technique, where the Odd num-
bers of eligible women were allocated to the leg wrapping
group, while the Even numbers of eligible women were al-
located to the control group (Flowchart of the study sample
shown in Figure 1).

At the baseline assessment, the researcher explained the
study tool to each woman, asked the woman and recorded
her answers in the data collection sheet. Then started to
take baseline values of heart rate and blood pressure as the
average of 3 consecutive readings 5 minutes interval before
administering spinal anesthesia.

For the intervention group, lower limbs were raised to 45◦

and wrapped from ankle to above the knee by two elastic
bandages (15 cm width, 3 m stretched length). The bandages
were wrapped tight enough that the women felt the tight-
ness, yet it was comfortable and not painful. Leg wrapping
technique was applied until the end of the cesarean delivery
and was taking off before the woman’s discharge from the
operating room.

The spinal anesthesia was performed with 2.5 ml of 0.5%
hyperbaric Bupivacaine through an 18G needle in the inter-
space L2/L3 or L3/L4 while the woman in a sitting position
under aseptic technique. After spinal anesthesia, the control
group was immediately placed supine while the intervention
group placed supine with 15◦ left lateral tilt. 15◦ Left lateral
tilt attained by keeping a wedge under the right buttock.

For both groups (the intervention and control groups) the
following parameters were recorded intraoperatively for the
study including: heart rate, systolic blood pressure, diastolic
blood pressure and mean arterial pressure every five min.
following spinal anesthesia till the end of surgery, nausea
and vomiting.

Figure 2. Using Leg Wrapping Description: Samah Nasser
Abd El-Aziz El-Shora Documentation

Hypotension was defined as a reduction in systolic blood
pressure to < 90 mmHg or by > 20% from the baseline com-
bined with decrease in diastolic blood pressure to less than
60 mmHg or by more than 20% from the baseline.

Hypotension was cured immediately by increasing the rate
of IV Ringer’s solution and by 5mg Ephedrine, intravenously.
Systolic blood pressure and diastolic blood pressure were
checked after 2 minute and supplement of 5mg Ephedrine
was given until systolic blood pressure was established at 90
mmHg and diastolic blood pressure was established at 60
mmHg.

Immediately after delivery of the baby, for the two groups,
an arterial blood sample was drawn from a double-clamped
section of an umbilical cord, collected in heparinized syringe,
taken to the laboratory within one hour of collection and an-
alyzed for blood gases and pH, as a measure to diagnose the
neonatal acidosis. Apgar scores were additionally assessed
at the 1st and the 5th minutes.

2.11 Statistical analysis
All statistical analyses were done using SPSS for windows
version 20.0. All continuous data were normally distributed
and were expressed in mean ± standard deviation (SD) for
parametric data. Categorical data were expressed in number
and percentage. The comparisons were determined using
independent sample t-test for variables with continuous data.
Chi-square test was used for comparison of variables with
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categorical data. The threshold of significance is fixed at
5% level (p-value). The results were considered significant
when the probability of error is less than 5% (p < .05), non-
significant when the probability of error is more than 5% (p
> .05), highly significant when the probability of error is less
than 0.1% (p < .001), and the smaller the p-value obtained,
the more significant are the results.

3. RESULTS
Table 1 presents sociodemographic characteristics of leg
wrapping and control groups. The mean age of both groups
was almost identical (26.5 vs 27.2 respectively). The higher
percentages of leg wrapping and control groups had a sec-
ondary educational level, were housewives, and from the
rural residence.

Table 1. Frequency distribution of leg wrapping and control groups according to their sociodemographic characteristics
 

 

Characteristics 

Leg wrapping group 

 

Control group Chi-square test 

(n = 44) (n = 44) 
χ2 p 

n % n % 

Age (years)        

19-23 15 34.1  12 27.3   

24-29 18 40.9  14 31.8   

30-35 11 25.0  18 40.9 2.523 .283 

Mean ± SD 26.5 ± 4.7   27.2 ± 5.3  0.623* .535 

Educational level        

Basic and less 9 20.5  3 6.8   

Secondary 25 56.8  33 75.0   

University 10 22.7  8 18.2 4.326 .115 

Occupation        

Housewife 37 84.1  40 90.9   

Employed 7 15.9  4 9.1 0.935 .334 

Residence        

Rural 30 68.2  25 56.8   

Urban 14 31.8  19 34.2 1.212 .271 

* t value, Student’s t-test 

 
Table 2 clarifies baseline heart rate, systolic blood pressure,
diastolic blood pressure and mean arterial pressure between
leg wrapping and control groups. It was observed that there

was no statistically significant difference between the two
groups concerning different baseline hemodynamic values.

Table 2. Mean of the baseline heart rate, systolic blood pressure, diastolic blood pressure and mean arterial pressure
between leg wrapping and control groups

 

 

Items 

Leg wrapping group Control group Student’s t-test 

(n = 44) (n = 44) 
t p 

Mean ± SD Mean ± SD 

Heart Rate (bpm) 103.4 ± 11.8 107.8 ± 13.6 1.616 .110 

Systolic blood pressure (mmHg) 127.0 ± 14.0 126.7 ± 16.8 0.110 .912 

Diastolic blood pressure (mmHg) 77.1 ± 11.0 78.5 ± 16.1 0.448 .655 

Mean arterial pressure (mmHg) 93.7 ± 11.2 93.8 ± 11.4 0.019 .985 

 

Table 3 reveals the mean of the heart rate changes after
anesthesia administration between leg wrapping and con-
trol groups. There are significant heart rate changes between

the two groups at 10 min with highly significant at 55 min
after spinal anesthesia (p = .042 & p < .001 respectively).
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Table 3. Mean of the heart rate changes after anesthesia administration between leg wrapping and control groups
 

 

Items 

Leg wrapping group Control group Student’s t-test 

(n = 44) (n = 44) 
t p 

Mean ± SD Mean ± SD 

5 min 109.9 ± 29.1 106.7 ± 31.3 0.491 .625 

10 min 98.3 ± 17.3 106.7 ± 21.0 2.069 .042 

15 min 103.6 ± 16.5 104.1 ± 16.6 0.142 .887 

20 min 105.0 ± 16.5 105.3 ± 12.9 0.086 .931 

25 min 102.1 ± 16.3 102.1 ± 12.9 0 1.000 

30 min 98.9 ± 25.8 104.5 ± 12.3 1.292 .200 

35 min 101.5 ± 13.9 105.5 ± 12.6 1.422 .159 

40 min 101.6 ± 12.5 99.1 ± 12.1 0.902 .370 

45 min 98.4 ± 11.7 98.6 ± 13.3 0.046 .963 

50 min 92.9 ± 9.7 92.8 ± 15.7 0.021 .983 

55 min 78.5 ± 4.0 109.0 ± 1.4 9.863 < .001 

 

Figure 3. The incidence of hypotension in leg wrapping and control groups

Figure 4. Comparison of Ephedrine use between leg wrapping and control groups
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Figure 5. Comparison of signs of hypotension between leg wrapping and control groups

Figure 6. Comparison of the neonatal Apgar score 1st and the 5th minute between leg wrapping and control groups

Figure 7. Comparison of the neonatal condition between leg wrapping and control groups
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Table 4. Barriers versus positive factors that affect the application of leg wrapping technique for prevention of SIH during
CS from researcher’s point of view

 

 

Barriers Positive factors 

Lack of support of the Directorate of Health Affairs to conduct the research Anesthesiologist support 

Lack of cooperation of resident obstetricians Obstetrician support 

Lack of health care awareness regarding leg wrapping technique for 
prevention of SIH during CS 

Availability of equipment and tools for conducting 
the study by the researcher 

Lack of support of hospital administration  
Providing the necessary information regarding leg 
wrapping technique for prevention of SIH during CS 
to pregnant women who participated in the study 

Medicalization system 

Busy nurses due to lack of nursing staff and work overload 

The absence of the culture of EBP in hospital 

 

Table 5. Barriers versus positive factors that affect the application of leg wrapping technique for prevention of SIH during
CS from operating room staff’s point of views

 

 

Barriers Positive factors 

Inability to sterilize woman’s thigh in the presence of bandage at the level of 
mid-thigh 

Performing leg wrapping technique by the 
researcher did not depend on nurses 

Left uterine displacement can’t be performed as it leads to the drainage of liquor 
and blood on scrub nurse and assistant obstetrician 

Availability of equipment and tools for 
conducting the study by the researcher 

Lack of time to perform the leg wrapping technique 
The researcher has good communication skills 
and personal rapport 

Leg wrapping technique is not included in hospital policies and regulations 

Hospital capabilities and lack of resources 

 

Figure 8. Comparison of the cost of the leg wrapping technique against the cost of hospital regimen for treating
hypotension and admission to NICU

4. DISCUSSION

The Study aimed to apply leg wrapping technique for preven-
tion of SIH during CS. The Study aim was supported by the
study findings. There was a highly statistically significant
difference between leg wrapping and the control group con-
cerning occurrences of spinal-induced hypotension and fetal
acidosis. Therefore, the study hypotheses were supported.

In the current study, concerning heart rate changes after
anesthesia administration between leg wrapping and control
group, the result findings indicated that there were inconsis-
tent heart rate changes, some women had an increase in heart
rate with the onset of hypotension while others a decrease.

Such findings are supported by Das & Swain[14] who reported
significant increase in heart rate in control group compared
to study group (p < .05) during intraoperative monitoring
from 4 min to 15 minutes with highly significant from 6th
minute to 10th minute (p < .001). Moreover the results were
in agreement with Elgzar & Ebrahim[16] who stated in their
study conducted in Egypt that there was a statistically signif-
icant difference in the mean heart rate between intervention
group and control group (p < .05) throughout the repeated
measures except at 35, 45 and 50 min, indicating lower heart
rate in intervention group which correlates with the current
study.
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Contradictory results reported by Kuhn et al.[8] results
who stated that cardiac output and heart rate were signif-
icantly lower among phenylephrine group compared with leg
wrapped group in Norwegian pregnant women. The differ-
ence between the present study finding and such finding may
be due to the pharmacologic effect of phenylephrine which
produces systemic vasopressor effect and subsequently de-
creases heart rate. Leg wrapping is nursing procedure and
is difficult to be compared with medications, which have
systemic effect. Also, Bagle et al.[17] who reported no signif-
icant changes between study and control groups regarding
heart rate for Indian pregnant women. They explained that
some heart rate variation noted after vasopressors adminis-
tration.

The current study results confirm that the decrease in the
incidence of spinal-induced hypotension achieved by increas-
ing central blood volume by elevation & wrapping the legs
and the utilization of left lateral tilt of 15◦. Left uterine dis-
placement of the gravid uterus appears to be a reasonable
method to manage hypotension because it relieves aorto-
caval compression by dislocating the gravid uterus. Utilizing
these three approaches together in our study decreased the
spinal-induced hypotension and, as a result, there was a great
reduction in the use of vasopressor by nearly 82%.

The positive effect of wrapping of lower limbs as a prophy-
lactic technique to avoid SIH has been well documented
previously. Mohamed et al.;[12] Das & Swain.;[14] Elgzar
& Ebrahim;[16] Bagle et al.[17] who found that wrapping of
lower limbs just before spinal anesthesia is an effective tech-
nique to decrease frequency of severe hypotension episodes
and dose requirement of vasopressor used, a difference which
was significant, both clinically and statistically.

Moreover, Hasanin et al.[18] concluded that the changing
position of Egyptian parturients after the subarachnoid block
from supine to left lateral tilted position leading to increased
cardiac output and mean arterial pressure. There is no differ-
ence between both tilt angles (15 degrees and 30 degrees).
Additionally, İnce et al.[19] supported the present study find-
ings in their study in Turkey in which they found that the
hypotension incidence and ephedrine consumption in the
passive leg raising group was significantly decreased when
compared with the control group (p = .02, p < .01 respec-
tively).

Contradictory results reported by Kundra et al.[20] who re-
ported that manual uterine displacement efficiently decreased
both the incidence of hypotension and the vasopressors ad-
ministration compared with 15 degrees left lateral tilt of the
table (4.4% v.s. 40%; p < .001).

Also, Jabalameli et al.[21] who found that 51.3% of all cases
who received bandage experienced hypotension. However,
those who received ephedrine plus bandage experienced bet-
ter maternal outcomes compared with those who received
crystalloid or colloid plus bandage. This might be related
to the fact that wrapping was done after the spinal injection,
while we wrapped the legs just before.

Regarding signs of hypotension, the current study found that
nausea and vomiting occurred in the control group more than
those in the leg wrapping group. These results may be due to
that, incidence of hypotension was high among the control
group, which may cause brainstem ischemia, which is sup-
posed to activate the circulatory, respiratory, and vomiting
centers gathered together in the medulla.

Such findings are supported by Mohamed et al.;[?] Das &
Swain.;[14] Elgzar & Ebrahim;[16] Putri et al.[22] who stated
that the incidence of nausea and vomiting after spinal anes-
thesia has remained high in the control group compared to
study group and has a significant adverse effect on women
satisfaction about the overall delivery experience.

This study finding was in disagreement with Sujata et al.[23]

who stated that two Indian women in the control group and
three in the mechanical pump group had nausea, but none
vomited (p value = .68). Additionally, contrary to the current
study finding, Zasa et al.[13] who reported that incidence
of nausea and/or vomiting was not statistically different be-
tween both groups (p = .228).

With respect to the neonatal condition, as assessed by Ap-
gar scores and umbilical cord blood gases, the current study
revealed that, neonates were had higher Apgar scores at 1st
and 5th minute in leg wrapping group, and there was a signif-
icant difference between the two groups (p < .001, p = .004
respectively). Neonatal acidosis occurred in 5 of 44 neonates
in leg wrapping group compared to half of the neonates in
the control group. 4 neonates in leg wrapping group admitted
to NICU while more than one-third of neonates admitted to
NICU in the control group. There was a significant difference
between both groups (p < .001, p = .004 respectively).

These results may be due to that uteroplacental circulation
and therefore fetal wellbeing depends on maternal blood pres-
sure. So, maternal hypotension has a strong correlation with
neonatal academia. Consequently, if SBP, DBP, and MAP
are normal in the intervention group in the present study, then
the incidence of neonatal acidosis is anticipated to be less in
the study group. Moreover, the ephedrine administration was
more common in the control group. American guidelines
from 2016 reported that ephedrine might lead to more fetal
acidosis during CS under spinal anesthesia.
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Such findings are supported by Mohamed et al.; Elgzar &
Ebrahim[12, 16] who reported that there was a statistically
significant difference between both groups concerning the
Apgar score of the neonate at the 1st minute and the neonatal
acidosis.

In contrast to this study; Lee et al.[24] who identified in
their study carried out in U.S.A that there were no signifi-
cant differences between groups in umbilical artery pH or
Apgar scores. Also, Peyronneta et al.[25] who reported that
no Apgar scores were below 7 at 5th min and there were
no significant differences among the groups in Apgar scores
at the 5th minute (p = .43). Umbilical cord blood pH was
not below 7.2 in any case and no significant difference was
detected among the groups regarding fetal acidosis (p = .55)
also, no significant difference was noted among the groups
regarding NICU admission (p = .71).

To the best of our knowledge, this is the first study that ex-
plored the feasibility of application of leg wrapping technique
for avoidance of SIH during CS. According to researcher’s
point of view regarding major barriers that hinder the appli-
cation of leg wrapping technique were lack of support of
the Directorate of Health Affairs which is related to Min-
istry of Health and Population to conduct the research, lack
of cooperation of resident obstetricians, lack of health care
awareness regarding leg wrapping technique for prevention
of SIH during CS, lack of support of hospital administration,
medicalization system, busy nurses due to lack of nursing
staff and work overload and the absence of the culture of
EBP in hospital.

Regarding major positive factors that facilitate the applica-
tion of leg wrapping technique for prevention of SIH during
CS from researcher’s point of view were anesthesiologist
support, obstetrician support, availability of equipment and
tools for conducting the study by the researcher and provid-
ing necessary information regarding leg wrapping technique
for prevention of SIH during CS to pregnant women who
participated in the study.

According to operating room staffs’ points of view regarding
major barriers that hinder the application of leg wrapping
technique for prevention of SIH during CS, all the operating
room staffs reported inability to sterilize woman’s thigh in
the presence of bandage at the level of mid-thigh, left uterine
displacement can’t be performed as it leads to the drainage
of liquor and blood on scrub nurse and assistant obstetri-
cian, lack of time to perform the leg wrapping technique, leg
wrapping technique is not included in hospital policies and
regulations, hospital capabilities and lack of resources.

The results of the current study revealed that performing

leg wrapping technique by the researcher didn’t depend on
nurses, availability of equipment and tools for conducting
the study by the researcher and researcher has good commu-
nication skills and personal rapport were the positive factors
that facilitate the application of leg wrapping technique for
prevention of SIH during CS according to operating room
staffs’ points of view.

Regarding the cost of the leg wrapping technique against
the cost of hospital regimen for treating hypotension and
admission to (NICU), the current study revealed that the leg
wrapping technique was cost effective compared to the cost
of hospital regimen for treating hypotension and admission
to (NICU) (11 EGP, 18.5 EGP, and 501.5 EGP respectively).

Leg wrapping technique constitutes an attractive technique
to avoid spinal-induced hypotension as it is an easy, cost
effective, non-pharmacological technique and well accepted
by women. In the current study, no adverse effects were ob-
served and the women were satisfied with the leg wrapping
technique.

Limitation of the study
Hemodynamic assessment of participants was based only on
heart rate and blood pressure. We suppose that the utilization
of advanced cardiac output monitors in future studies might
be more informatory for the exact effect of leg wrapping on
maternal hemodynamics, as cardiac output is a better indica-
tor of uteroplacental perfusion than upper arm blood pressure
measurement. The left lateral tilt of 15 degrees could not be
preserved during the study as some obstetricians found this
position unacceptable and some women felt as if they were
falling.

5. CONCLUSION
Based on the findings of the current study, it is concluded
that, the wrapping of lower limbs with simple elastic crepe
bandage just before spinal anesthesia is an effective method
to decrease the incidence of SIH to a significant degree dur-
ing cesarean section with a consequent decrease in the use
of strong vasopressor therapy and their unnecessary pharma-
cological action. Also, it reduced the incidence of neonatal
acidosis. Economically, leg wrapping technique was cost
effective compared to the cost of the hospital regimen for
treating hypotension and admission to (NICU).

Recommendations
Based on the current study findings, the following can be
recommended:

• The leg wrapping during CS should be included in the
maternal hospitals’ protocol for preventing SIH.
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• The leg wrapping technique should be integrated with
the context of the health care system in maternity hos-
pitals.

• Continuous training programs for health care providers
in the maternal hospitals regarding the application of
non-pharmacological preventive measures for spinal-
induced hypotension during cesarean delivery espe-
cially leg wrapping technique.

• Including educational program about how to apply
preventive measures for spinal-induced hypotension
during cesarean delivery & health benefits of non-
pharmacological methods and vasopressor risks into
maternity nursing undergraduate curriculum.

• Further researches includes replicating the current

study on a larger population and different setting and
evaluating the effect of other techniques of lower
leg compression during cesarean section by using ad-
vanced cardiac output monitors.
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