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Abstract

This study aimed to investigate the factors contributing to low blood pressure during caesarean sections
and its consequences. Our results show that there were significant differences in blood pressure values
before and after spinal anaesthesia, with no statistically significant differences in blood pressure levels.
Conversely, we found a statistically significant difference in heart rate before and 5 minutes after spinal
anaesthesia. These findings suggest that maintaining adequate blood volume through intravenous fluids
and closely monitoring blood pressure throughout the procedure can help prevent low blood pressure
during caesarean sections. Additionally, our results highlight the importance of monitoring heart rate
changes during spinal anaesthesia to prevent potential complications.
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1. Introduction

Spinal  anaesthesia-induced  hypotension
(SAH) occurs frequently during caesarean section
and is primarily caused by sympathetic nerve
blockade. SAH has a negative impact on patient
wellbeing, and in the awake parturient, it causes
nausea, dizziness and vomiting (1). Maternal
hypotension can also have adverse effects on the
foetus by decreasing utero placental blood flow,
negatively affecting Apgar scores as well as
causing fatal acidosis and other signs of distress
such as tachypnoea. Rapid and precise restoration
of blood pressure is therefore essential to prevent
negative maternal and neonatal outcomes (1).

2. Methods
2.1 Data collection:

Data were collected by conducting a questionnaire
for women who underwent a caesarean section in

the women’s department at the Misurata Medical
Centre during the period from 20 October to 30
November 2023, and reviewing patient files to
find out their medical history.

3. Discussion

3.1 Blood Pressure Differences

The study you described investigated the
differences in blood pressure before and after
spinal anaesthesia in pregnant women undergoing
caesarean section. While the initial descriptive
statistics suggested some differences in blood
pressure measurements, the statistical tests
ultimately revealed no statistically significant
differences between the following comparisons:
Blood pressure before spinal and first blood
pressure post spinal

Blood pressure before spinal and blood pressure 5
minutes post spinal

Blood pressure before spinal and blood pressure
after delivery of the baby
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Blood pressure before spinal and blood pressure
after 10 minutes

Blood pressure before spinal and blood pressure
after finishing the operation

It's important to remember that even though there
may be observed differences in the average values,
these differences might not be statistically
significant. This means that the observed
differences could be due to chance alone, rather
than a true effect of the spinal anaesthesia.

3.2 Heart Rate Differences :

The scenario for heart rate is different. While there
were no significant differences for most
comparisons, there was a statistically significant
decrease in heart rate 5 minutes after spinal
anaesthesia compared to the heart rate before
spinal anaesthesia. This finding suggests that
spinal anaesthesia might temporarily affect heart
rate in pregnant women undergoing caesarean
section.

3.3 Overall: The study suggests that spinal
anaesthesia does not have a significant impact on
blood pressure in healthy pregnant women
undergoing caesarean section. However, there
might be a temporary decrease in heart rate 5
minutes after the administration of spinal
anaesthesia.

4. Conclusion

4.1 The statistical methods used:

1- The mean finds out the extent of the high or low
responses of the study sample for each Measure.
2- Standard Deviation to identify the extent of the
deviation of the study sample responses for each
degree from its arithmetic mean.

3- Paired samples T- Test: This test was used to
study the significant differences of two
independent samples.

4.1.1 Age:

Tablel: distribution of the study sample by Age.

Item Frequency Percent
Less than 30 14 32.6%
years old
From 30 to 40 26 60.5%
years

Journal of Sustainable Research in Applied Sciences 1:2 (2024)

From 40 to 50 3 7%
years
Total 43 100%

It is clear from Table (1) related to the distribution
of the study sample by Age, that the percentage of
Less than 30 years old reached (32.6%), which is
equal to the percentage of from 30 to 40 years
(50.5%). And the percentage of from 40 to 50
years (7%). Figure (1) shows this.

El

Frequency

Less than 30 years old From 20 to 40 years From 40 to 50 years

Figure:(1) Distribution of the study sample by Age.
*Intravenous fluid 1500-1000(mI)N/S or R/L.

Table 2: distribution of the study sample by
Intravenous fluid 1500-1000) ml) N/S or R/L.

Percent
100%

Item Frequency
Yes 43

It is clear from Table (2) related to the distribution
of the study sample by Intravenous fluid 1500-
1000) ml) N/S or R/L, that the percentage of yes
reached (100%). Figure (2) shows this.

El

Frequency
E]

B

Figure 2: Distribution of the study sample by
Intravenous fluid 1500-1000(mI)N/S or R/L.
*Ephedrine 1.V (3 -6 mg).

Table 3: Distribution of the study sample by
Ephedrine 1.V (3 -6 mg).

Item Frequency
Yes 8

Percent
18.6%
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No 35 81.4%
Total 43 100%
Itis clear from Table (3) related to the distribution
of the study sample by Ephedrine 1.V (3 -6 mg),
that the percentage of yes reached (18.6%), which
is equal to the percentage of No (81.4%). Figure
(3) shows this.

-]

Frequency
b

8
15.60%

Yes Mo

Figure 3: Distribution of the study sample by
Ephedrine 1.V (3 -6 mg).

*Ephedrine 1.V
Table 4: Distribution of the study sample by
Ephedrine 1.V

Item Frequency Percent
Yes 1 2.3%
No 42 97.67%

Total 43 100%

It is clear from Table (5) related to the distribution
of the study sample by Atropine I.VV , that the
percentage of yes reached (2.3 %), which is equal
to the percentage of No (97.67 %). Figure (5)
shows this.

Frequency

Figure 5; Distribution of the study sample by
Atropine L.V
*Intravenous fluid
Table 6: Distribution of the study sample by

Itis clear from Table (4) related to the distribution
of the study sample by Ephedrine 1.V, that the
percentage of yes reached (93%), which is equal
to the percentage of Female (7%). Figure (4)
shows this.

-]

Frequency
8

N |
2
MNo

Figure 4: Distribution of the study sample by
Ephedrine 1.V
*Atropine 1.V
Table 5: Distribution of the study sample by
Atropine L.V

Intravenous fluid.
Item Frequency Percent Item Frequency Percent
0,
Yes 40 93% Yes 43 100%
No 3 7% It is clear from Table (6) related to the distribution
of the study sample by Intravenous fluid, that the
0, .
Total 43 100% percentage of yes reached (100%). Figure (6)

shows this.

Frequency

Figure 6: Distribution of the study sample by
Intravenous fluid.
4.2 Answering the study questions:
4.2.1 The first question:
-Is There statistically significant differences
between the level of Blood pressure before spinal
and First blood pressure post spinal?
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Table (7) The results between test for the of Blood
pressure before spinal and First blood pressure
post spinal.

The
differe i
Blood First blood nce P
Correla | val
pressure pressure betwe .
, . tion ue
before spinal posts spinal | en the
two
means
Std. Std.
I;/Ine Devia l;/lne Devia | -.95 0.0
tion tion 0.363 |
82. 81. 17
72 15.79 76 20.63

The results of table (7) showed that there were
differences between the values of the Blood
pressure before spinal and First blood pressure
post spinal, as the difference between the two
averages was (-.95) and the correlation coefficient
was (0.363), and the correlation was significant
between the Blood pressure before spinal and First
blood pressure post spinal, as it reached (p-value
= (.017). It is less than (0.05) between the Blood
pressure before spinal and First blood pressure
post spinal.

To ensure the validity of these differences in terms
of their significance, the researchers used the (t)
test for two non-independent (linked) samples, as
shown in Table (8).

Table (8) Results of answering the first question.

Df t-test p-value
42 .299 167

It is clear from Table (8) that the value of (t =
0.299) and the value of statistical significance (p-
value = .3767), which is more than the level of
significance (.05)), which indicates do not
existence of statistically significant differences in
the level of the First blood pressure post spinal,
and Figure (7) shows the mean of the Blood
pressure before spinal and First blood pressure
post spinal.
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100.00

60.00

60.00

4000 6272

2000

Blood pressure before spinal

Figure 7: mean of the Blood pressure before spinal
and First blood pressure post spinal.
4.2.2 The Second question:
-Is There statistically significant differences
between the level of Blood pressure before spinal
and Blood pressure 5min post spinal?
Table (9) The results between test for the of Blood

pressure before spinal and Blood pressure 5min

First blood pressure post spinal

post spinal.

The
differe
Blood Blood nce p-
pressure Correla | val
pressure X betwe .
. 5min post tion ue
before spinal spinal en the
P two
means
Me Std. Me Std. -
an Devia an Devia 2209 0.1
tion tion ' 0.233 '
82 80 32
72 15.79 51 24.42

The results of table (9) showed that there were
differences between the values of the Blood
pressure before spinal and Blood pressure 5min
post spinal, as the difference between the two
averages was (-2.209) and the correlation
coefficient was (0.233), and the correlation was
significant between the Blood pressure before
spinal and Blood pressure 5min post spinal, as it
reached (p-value = (.132). It is less than (0.05)
between the Blood pressure before spinal and
Blood pressure 5min post spinal.

To ensure the validity of these differences in terms
of their significance, the researchers used the (t)
test for two non-independent (linked) samples, as
shown in Table (10).

Table (10) Results of answering the Second
guestion.

| Df |

t-test | p-value |
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| 42 | 561 | 577 |

It is clear from Table (10) that the value of (t =
0.561) and the value of statistical significance (p-
value = .577), which is more than the level of
significance (.05)), which indicates do not
existence of statistically significant differences in
the level of the Blood pressure 5min post spinal,
and Figure (8) shows the mean of the Blood
pressure before spinal and Blood pressure 5min
post spinal.

100,00

8000

1000 g2 72

2000

il

Blood pressure before spinal Blood pressure 5min post spinal

Figure 8: mean of the Blood pressure before spinal
and Blood pressure 5min post spinal.

4.2.3 The Third question:

-Is There statistically significant differences
between the level of Blood pressure before spinal
and Blood pressure after delivery baby?

Table (11) The results between test for the of
Blood pressure before spinal and Blood pressure

after delivery baby.

The
differe i
Blood Blood nce P
Correla | val
pressure pressure after | betwe tion ue
before spinal | delivery baby | en the
two
means
Me Std.‘ Me Std.‘ -
an Devia an Devia 2 465 03
tion tion ' 0.157 '
82 80 14
72 15.79 o5 22.18

The results of table (11) showed that there were
differences between the values of the Blood
pressure before spinal and Blood pressure after
delivery baby, as the difference between the two
averages was (-2.465) and the correlation
coefficient was (0.157), and the correlation was
significant between the Blood pressure before
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spinal and Blood pressure after delivery baby, as
it reached (p-value = (.314). It is more than (0.05)
between the Blood pressure before spinal and
Blood pressure after delivery baby.

To ensure the validity of these differences in terms
of their significance, the researchers used the (t)
test for two non-independent (linked) samples, as
shown in Table (12).

Table (12) Results of answering the Third

question.
Df t-test p-value
42 .643 524

It is clear from Table (12) that the value of (t =
0.643) and the value of statistical significance (p-
value = .524), which is more than the level of
significance (.05)), which indicates do not
existence of statistically significant differences in
the level of the Blood pressure after delivery baby,
and Figure (9) shows the mean of the Blood
pressure before spinal and Blood pressure after
delivery baby.

100.00
80.00
60.00

1000 B2.72)

2000

Blood pressure before spinal Blood pressure after delivery baby

Figure 9: shows the mean of the Blood pressure
before spinal and Blood pressure after delivery baby

4.2.4 The Fourth question:
-Is There statistically significant differences
between the level of Blood pressure before spinal
and Blood pressure after 10min?
Table (13) The results between test for the of
Blood pressure before spinal and Blood pressure
after 10min.

The  Correla p-

Blood Blood differe tion val
pressure pressure after nce ue
before spinal 10min betwe

en the

two

means
Me  Std. Me  Std. - 0.244 0.1
an Devia an Devia 0.302 15

tion tion
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82. 1579 82.

72 41
The results of table (13) showed that there were
differences between the values of the Blood
pressure before spinal and Blood pressure after
10min, as the difference between the two averages
was (-0.302) and the correlation coefficient was
(0.244), and the correlation was significant
between the Blood pressure before spinal and
Blood pressure after 10min, as it reached (p-value
= (.115). It is more than (0.05) between the Blood
pressure before spinal and Blood pressure after
10min.
To ensure the validity of these differences in terms
of their significance, the researchers used the (t)
test for two non-independent (linked) samples, as
shown in Table (14).
Table (14) Results of answering the Fourth

18.92

question.
Df t-test p-value
42 .092 927

It is clear from Table (14) that the value of (t =
0.092) and the value of statistical significance (p-
value = .927), which is more than the level of
significance (.05)), which indicates do not
existence of statistically significant differences in
the level of the Blood pressure after 10min, and
Figure (10) shows the mean of the Blood pressure
before spinal and Blood pressure after 10min.

Blood pressure before spinal Blood pressure after 10min

Figure 10: mean of the Blood pressure before spinal
and Blood pressure after 10min.

4.2.5 The Fifth question:

-Is There statistically significant differences
between the level of Blood pressure before spinal
and Blood pressure after finish operation?

Table (15) The results between test for the of

Blood pressure before spinal and Blood pressure
after finish operation.
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The
differe i
Blood Blood nce c P
orrela | val
pressure pressure after | betwe tion Ue
before spinal 10min en the
two
means
Me Std.‘ Me S'td: -
an Devia an Devia 2340 05
tion tion ' 0.088 y
82, 80, ”
72 15.79 38 18.19

The results of table (15) showed that there were
differences between the values of the Blood
pressure before spinal and Blood pressure after
finish operation, as the difference between the two
averages was (-2.340) and the correlation
coefficient was (0.088), and the correlation was
significant between the Blood pressure before
spinal and Blood pressure after finish operation, as
it reached (p-value = (.579). It is more than (0.05)
between the Blood pressure before spinal and
Blood pressure after finish operation.

To ensure the validity of these differences in terms
of their significance, the researchers used the (t)
test for two non-independent (linked) samples, as
shown in Table (16).

Table (16) Results of answering the Fifth question.
Df t-test p-value

42 595 555

It is clear from Table (16) that the value of (t =
0.595) and the value of statistical significance (p-
value = .555), which is more than the level of
significance (.05)), which indicates do not
existence of statistically significant differences in
the level of the Blood pressure after finish
operation, and Figure (11) shows the mean of the
Blood pressure before spinal and Blood pressure
after finish operation.

Blood pressure before spinal Blood pressure after finish operation
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Figure 11: mean of the Blood pressure before spinal
and Blood pressure after finish operation.

4.2.6 The Sixth question:

-Is There statistically significant differences
between the level of Heart rate before spinal and
Heart rate post spinal?

Table (17) The results between test for the of
Blood pressure before spinal and Heart rate post
spinal.
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Heart rate before spinal

Figure 12: mean of the Heart rate before spinal and
Heart rate post spinal.

Heart rate post spinal

4.2.7 The Seventh question:

- Are there statistically significant differences

between the level of Heart rate before spinal and

Heart rate 5min post spinal?

Table (19) The results between test for the of

Blood pressure before spinal and Heart rate 5min
ost spinal.

The
differe
nce P-
Heart rate Heart rate Correla | val
before spinal post spinal betwe tion ue
en the
two
means
Std. Std.
';"ne Devia ';"ne Devia | 2.16 00
tion tion 0.679 y
95 98 00
97 14.56 11 22,92

The results of table (17) showed that there were
differences between the values of the Heart rate
before spinal and Heart rate post spinal, as the
difference between the two averages was (+2.16)
and the correlation coefficient was (0.679), and the
correlation was significant between the Heart rate
before spinal and Heart rate post spinal, as it
reached (p-value = (.000). It is less than (0.05)
between the Heart rate before spinal and Heart rate
post spinal.

To ensure the validity of these differences in terms
of their significance, the researchers used the (t)
test for two non-independent (linked) samples, as
shown in Table (18).

Table (18) Results of answering the Sixth

question.
Df t-test p-value
42 -0.832 410

It is clear from Table (18) that the value of (t = -
0.832) and the value of statistical significance (p-
value = .410), which is more than the level of
significance (.05)), which indicates do not
existence of statistically significant differences in
the level of the Heart rate post spinal, and Figure
(12) shows the mean of the Heart rate before spinal
and Heart rate post spinal.

The
differe -
Heart rate He".‘” rate NC€ | Correla | val
. 5min post betwe .
before spinal . tion ue
spinal en the
two
means
Me Std.‘ Me Std.‘ -
an Devia an Devia 15.46 0.2
tion tion ' 0.199 '
95 80 00
97 14.56 51 24.42

The results of table (19) showed that there were
differences between the values of the Heart rate
before spinal and Heart rate 5min post spinal, as
the difference between the two averages was (-
15.46) and the correlation coefficient was (0.199),
and the correlation was significant between the
Heart rate before spinal and Heart rate 5min post
spinal, as it reached (p-value = (.200). It is more
than (0.05) between the Heart rate before spinal
and Heart rate 5min post spinal.

To ensure the validity of these differences in terms
of their significance, the researchers used the (t)
test for two non-independent (linked) samples, as
shown in Table (20).

Table (20) Results of answering the Seventh

guestion.
Df t-test p-value
42 3.927 .000
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It is clear from Table (20) that the value of (t =
(3.927) and the value of statistical significance (p-
value = .000), which is less than the level of
significance (.05)), which indicates existence of
statistically significant differences in the level of
the Heart rate 5min post spinal, and Figure (13)
shows the mean of the Heart rate before spinal and
Heart rate 5min post spinal.

Heart rate before spinal Heart rate Smin post spinal

Figure 13: Heart rate before spinal and Heart rate
5min post spinal.

4.2.8 The Eighth question:
-Are there statistically significant differences
between the level of Heart rate before spinal and
Heart rate after delivery baby?
Table (21) The results between test for the of
Blood pressure before spinal and Heart rate after
delivery baby.

The
differe -
Heart rate Heart r_ate C€ 1 Correla | val
. after delivery | betwe .
before spinal tion ue
baby en the
two
means
Std. Std.
I;/Ine Devia I;/Ine Devia | +1.95 00
tion tion 0.563 '
95 97 00
97 14.56 92 19.50

The results of table (21) showed that there were
differences between the values of the Heart rate
before spinal and Heart rate after delivery baby, as
the difference between the two averages was
(+1.46) and the correlation coefficient was
(0.563), and the correlation was significant
between the Heart rate before spinal and Heart rate
after delivery baby, as it reached (p-value = (.000).
It is less than (0.05) between the Heart rate before
spinal and Heart rate after delivery baby.
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To ensure the validity of these differences in terms
of their significance, the researchers used the (t)
test for two non-independent (linked) samples, as
shown in Table (22).

Table (22) Results of answering the Eighth

question.
Df t-test p-value
42 -1.125 .267

It is clear from Table (22) that the value of (t = (-
1.125) and the value of statistical significance (p-
value = (.267), which is more than the level of
significance (.05)), which indicates do not
existence of statistically significant differences in
the level of the Heart rate after delivery baby, and
Figure (14) shows the mean of the Heart rate
before spinal and Heart rate after delivery baby.

100.00
80.00
60.00
40.00

2000

00

Heart rate before spinal Heart rate after delivery baby

Figure 14: Heart rate before spinal and Heart rate after
delivery baby.

4.2.9 The Ninth question:

-Are There statistically significant differences

between the level of Heart rate before spinal and

Heart rate after 10 min?

Table (23) The results between test for the of

Blood pressure before spinal and Heart rate after

10min.

The
differe
nce P-
Heart rate Heart rate Correla | val
. . betwe -
before spinal after 10min tion ue
en the
two
means
Std. Std.
I;/Ine Devia I;/Ine Devia | -1.14 0.4
tion tion 0.131 '
95 94 08
97 14.56 83 13.46

The results of table (23) showed that there were
differences between the values of the Heart rate
before spinal and Heart rate after 10min, as the
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difference between the two averages was (-1.14)
and the correlation coefficient was (0.131), and the
correlation was significant between the Heart rate
before spinal and Heart rate after 10min, as it
reached (p-value = (.408). It is more than (0.05)
between the Heart rate before spinal and Heart rate
after 10min.

To ensure the validity of these differences in terms
of their significance, the researchers used the (t)
test for two non-independent (linked) samples, as
shown in Table (24).

Table (24) Results of answering the Ninth

question.
Df t-test p-value
42 0.095 .924

It is clear from Table (24) that the value of (t =
(0.095) and the value of statistical significance (p-
value = (.924), which is more than the level of
significance (.05)), which indicates do not
existence of statistically significant differences in
the level of the Heart rate after 10min, and Figure
(15) shows the mean of the Heart rate before spinal
and Heart rate after 10min.

100.00

60.00

95 57]

40.00

2000

00

Heart rate before spinal Heart rate after 10min

Figure 15: Heart rate before spinal and Heart rate after
10min.

4.2.10The Tenth question:

-Are There statistically significant differences

between the level of Heart rate before spinal and

Heart rate after finish operation?

Table (25) The results between test for the of

Blood pressure before spinal and Heart rate after
finish operation.

The
differe

Heart rate nce
Heart rate after finish betwe Correla | val

before spinal operation en the tion ue

two
means

Journal of Sustainable Research in Applied Sciences 1:2 (2024)

Std. Std.
I;Ane Devia I;/Ine Devia | -2.02 0.3
tion tion 0.138 '
95 93 8
97 14.56 95 13.46

The results of table (25) showed that there were
differences between the values of the Heart rate
before spinal and Heart rate after finish operation,
as the difference between the two averages was (-
2.02) and the correlation coefficient was (0.138),
and the correlation was significant between the
Heart rate before spinal and Heart rate after finish
operation, as it reached (p-value = (.385). It is
more than (0.05) between the Heart rate before
spinal and Heart rate after finish operation.

To ensure the validity of these differences in terms
of their significance, the researchers used the (t)
test for two non-independent (linked) samples, as
shown in Table (26).

Table (26) Results of answering the Tenth

guestion.
Df t-test p-value
42 0.443 .660

It is clear from Table (26) that the value of (t =
(0.443) and the value of statistical significance (p-
value = (.660), which is more than the level of
significance (.05)), which indicates do not
existence of statistically significant differences in
the level of the Heart rate after finish operation,
and Figure (16) shows the mean of the Heart rate
before spinal and Heart rate after finish operation.

8000
£0.00
Jes 7] [33 53]

4000

2000

il

Heart rate before spinal Heart rate after finish operation

Figure 16: Heart rate before spinal and Heart rate after
finish operation.
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