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ABSTRACT

Background: A cesarean section is one of the most common surgeries performed, and it is
usually associated with moderate to severe postoperative pain. While the general pain experienced
after a cesarean delivery is well reported, little is known regarding the differences in pain severity
and analgesic use between primary and repeat cesarean surgeries.

Objective: The purpose of this study was to compare the degree of postoperative pain severity
and total amount of analgesics consumption among women undergoing primary versus repeat
cesarean sections under spinal anesthesia.

Methods: A prospective cohort study was conducted at Tikur Anbessa Specialized Hospital,
involving 203 women who underwent cesarean delivery under spinal anesthesia. Participants were
selected using systematic random sampling and categorized into two groups: primary and repeat
cesarean sections. Data were collected through structured questionnaires. The primary outcome
was the severity of postoperative pain, and the secondary outcome was total analgesic consumption
within the first 24 hours post-surgery. Pain severity was assessed using the Numeric Rating Scale
(NRS). Descriptive statistics were used to summarize the demographic and clinical characteristics
of the participants. Independent t-tests were applied for normally distributed continuous variables,
while the Mann—Whitney U test was used for non-normally distributed variables. Categorical
variables were analyzed using the Chi-square test, and a p-value of < 0.05 was considered
statistically significant.

Results: Women who underwent repeat cesarean sections reported significantly higher levels of
postoperative pain, both incisional and visceral, during the first 24 hours. Specifically, 92.1% of
women in the repeat group (RR = 3.03, 95% CI: 1.6-5.7) experienced moderate to severe pain
with movement, compared to 66.7% in the primary cesarean group (RR = 0.50, 95% CI: 0.40-
0.66; p <0.001). At rest, 74.3% of women in the repeat group experienced moderate to severe pain
(RR =1.82, 95% CI: 1.20-2.70), compared to 52.9% in the primary group (RR = 0.71, 95% CI:
0.60-0.90; p = 0.002). Additionally, women with repeat cesarean sections experienced
significantly higher postoperative pain severity within the first 6 hours after surgery, with a median
NRS score of 7 (IQR: 7-8) compared to 5 (IQR: 4-7) in the primary group (p <0.001). Analgesic
consumption was also significantly higher among women in the repeat cesarean group, with an
average intake of 243.3 mg + 98.4, compared to 146.3 mg + 82.5 in the primary group (p < 0.001).

Conclusion and Recommendation: Repeat cesarean sections have been associated to an
increased incidence of moderate to severe postoperative pain and a greater requirement for
analgesics, particularly in the first twenty-four hours after the procedure. According to these
results, women undergoing repeat cesarean sections require greater individualized as well as
stronger pain management strategies.

Keywords: Cesarean section, primary, repeat, postoperative pain, incisional pain, visceral pain,
analgesic consumption.
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CHAPTER ONE: INTRODUCTION

1.1. BACKGROUND

Cesarean section is one of the most common surgeries performed worldwide, with its rates
continuing to rise in both developed and developing countries (1). Postoperative pain is a
significant concern for women undergoing cesarean section (CS), as it can greatly impact their
recovery, mobility, and ability to care for their newborn. During this period, pain is frequently
characterized as an unpleasant and upsetting physical and emotional experience (2). As a result of
tissue or organ damage that triggers the body's pain receptors, postoperative pain usually has a
nociceptive origin (3). Neuropathic pain can also happen in some situations, especially when

nerves are traumatized, stretched, or crushed during surgery (4).

According to international research, acute postoperative pain after CS affects up to 50% of women
(1,2). Although the majority of these research emphasize on the prevalence of pain, few evaluate
how the primary and repeat CS differ in terms of severity of pain and analgesic requirements.
Regarding longer operation times and more complicated surgical challenges such adhesions, some
research indicates that women with a history of CS, particularly those with multiple uterine scars,
may experience more acute postoperative pain (5,6). Remarkably, other research indicates that
women who have repeat cesarean sections sometimes have lower pain ratings and less
consumption of opioids than those who have their first CS (7), while these results are still
inconclusive it is essential to examine the possible differences in the level of pain severity and
analgesics consumed by women having primary and repeat CS in light of these variability’s.
Through this, we can improve pain management techniques and make sure that every patient has

a safer and more comfortable recovery.

The degree of postoperative pain and the use of analgesics differ depending on whether a woman
undergoes a primary or repeat CS, according to several worldwide research. Repeat CS are
typically associated with an increased risk of adhesions and other complications that might make
surgery more challenging and affect the patient's pain tolerance (8,9). Nevertheless, there is

currently little data that directly compares these two groups' degrees of postoperative pain.



Pain typically starts at the site of the incision in women undergoing a primary CS. Nonetheless,
visceral pain is more common in women’s who have had multiple previous cesarean deliveries (1).
Scar tissue formation and repeated damage to the same site of anatomy are two factors that increase
the chance of chronic or persistent pain with each subsequent surgery(8). In Ethiopia,
postoperative pain management is frequently under optimal despite these clinical variations. The
lack of knowledge among health care providers about the differences in levels of pain and
analgesic need between women undergoing their first cesarean section and those undergoing

repeated CS is a significant contributing factor.

Lack of knowledge could result in inadequate pain management techniques, which could
negatively affect the mother's health and the surgical procedure as a whole. In order to offer
effective individualized pain management, it is essential to fully understand all of these
differences. When differentiating women who undergoing their first caesarean delivery from those
who are having first or second repeat surgery, this finding is especially important to understand

post-operative pain severity and analgesic consumption among cesarean section types.



1.2. STATEMENT OF PROBLEM

Primary and repeat surgery are the two main types of cesarean sections. Despite very comparable
procedures, repeat cesarean section contain different risks than primary cesarean sections. These
include increased risk of bowel or bladder damage, increased intraoperative blood loss, improper
placentation, and increased formation of scar tissue. Whenever together, all of these factors may
increase the severity of postoperative pain and the requirement for analgesic drugs (10).
Notwithstanding these variations, pain management methods are often generalized and given not

enough attention to the individual clinical requirements of women having repeated operations.

Inadequate postoperative pain management is still a common problem in patients with a history of
uterine scarring, which accounts for approximately 30% of CS in the US (11). Postoperative pain
has been associated with a history of prior surgery (8,12) . Moreover, some research indicates that
women who have repeated CS experience a decrease in pain and need less opioids than those who
have their primary CS (7). The inconsistent results, however, suggest that further investigation is
necessary to determine the effect of a woman's previous cesarean history on her postoperative pain

experiences.

According to numerous study postoperative pain after a cesarean section performed under spinal
anesthesia is still a major global health concern. According to study findings, between 50% and
90% of women report moderate to severe pain, especially in the 48 hours following surgery (2,13).
Even though there are many different analgesic alternatives available, postoperative pain is often
not well addressed, particularly in places with limited resources like Ethiopia. Mothers and their
families experience social, economic, physiological, clinical, and psychological repercussions as

a result of this suffering in a variety of ways (8,14).

After CS, postoperative pain is often not adequately managed in Ethiopia. Due to a lack of
knowledge on the differences in pain severity between primary and repeat CS, mothers may only
receive analgesics once day in different healthcare settings. The under treatment of pain is also a
result of enduring misunderstandings regarding the side effects of analgesics on both mothers and
neonates (15). Because of this, the severity of postoperative pain is frequently underestimated,

particularly during repeat procedures.



Unrelieved pain can lead to additional medical expenses, longer stays in the hospital, lower patient
satisfaction, increased complications, and decreased quality of life. One of the chief perpetrators
of these problems is the fact that medical professionals do not distinguish between women who
undergo first CS and those with repeated CS by the degree of pain severity and requirement for
analgesics. Therefore, most mothers suffer from delayed wound healing, frustration, and poor

bonding with their newborns (3).

Nowadays, regardless of whether the cesarean section is primary or repeat, one-size-fits-all method
of managing postoperative pain is usually applied. Recent studies, however, indicates that this
strategy could not adequately address the various demands of women healing from cesarean
delivery (16) Despite their value, these results are inconsistent, highlighting the need for more

study to completely understand and personalize pain management techniques.

In this prospective cohort study, women receiving the primary and repeat CS including those
undergoing first and second repeat surgery will have their postoperative pain scores and
consumption of analgesics compared. In order bring light on how a woman's previous cesarean
experience affects her postoperative pain and recovery, this study will assess pain scores, analgesic

needs, and patient satisfaction.



1.3. RATIONALE OF THE STUDY

Poor postoperative pain management after cesarean sections is still a major issue globally,
specifically in developing countries like Ethiopia. Ineffective pain management can have an
adverse effect on the mothers, such as psychological, physical, and material well-being. It may
even be a contributing factor in the rise of chronic pain disorders(17). This problem is largely
caused by healthcare professionals' ignorance of the differences in postoperative pain severity and
analgesic requirements between women undergoing their primary cesarean section and those who
have had repeated cesarean sections. Because of this, all patients, regardless of their surgical
background, are frequently treated using a similar approach to pain management(1). This
highlights, the importance of studies that specifically examine the differences in postoperative pain
severity between women receiving primary compared to first repeat and second-repeat CS. It is

essential to understand these distinctions in order to improve pain management procedures.

Although postoperative pain after cesarean delivery is common, little study has been done on how
a woman's history of cesarean sections affects the intensity of her pain and her requirement for
analgesics. However, new study indicates that there may be physiological and psychological
differences in pain perception between primary and repeat cesarean procedures(8). This research
remains insufficiently studied. Addressing this gap is essential for developing more targeted and

effective postoperative pain management strategies.

Current clinical guidelines, such as the latest Practice Guidelines for Obstetric Analgesia and
Anesthesia, does not offer specific recommendations regarding differences in postoperative pain
severity and analgesia needs between primary and repeat CS patients(1,8). While studies from
other countries have explored postoperative pain after primary and repeat CS, there is a marked

lack of data from Ethiopia.

Based on current knowledge, this has not been studied before specifically on comparing of
postoperative pain severity and analgesia consumption among women undergoing primary and
repeat CS in the Ethiopian context. Given the genetic, cultural, social, economic, and healthcare
differences between Ethiopia and other nations, findings from other settings may not be directly
applicable. Therefore, the aim of this study is to fill that gap and provide valuable information for
clinicians, researchers, educators, and policymakers involved in developing effective pain

management strategies practice to the Ethiopian healthcare system.



1.4. SIGNIFICANCE OF THE STUDY

Given the growing prevalence of cesarean sections globally, particularly in Ethiopia, it is essential
to better understand and manage the postoperative pain among these patients had experience.
Although increased interest globally, minimal study has been done on comparing pain experiences
of women having a repeat surgery versus those undergoing their primary CS, especially in
Ethiopian healthcare settings.

The purpose of this study is to fill that gap by giving data that can guide the development of policies
and clinical practice. Particularly for women who have had prior cesarean deliveries, the results
could help develop more effective, evidence-based recommendations for postoperative pain
management. This study may assist to create individualized pain management strategies by
analyzing variations in pain severity and analgesic requirements among the groups. This type of

treatment may enhance patient satisfaction, fast recovery and minimizing complications.

It is expected the findings of this study will be improved significantly about the standard of
postoperative care for Ethiopian women having caesarean sections deliveries. This study can help
in the development of more effective pain management procedures served to the unique
requirements of Ethiopian clients by providing awareness into the severity of postoperative pain
and the use of analgesics in both primary and repeat cesarean sections. It may also be used as a

model for similar low-resource settings facing with comparable difficulties.



CHAPTER TWO: LITERATURE REVIEW

2.1. PREVALENCE OF POSTOPERATIVE PAIN AMONG C-SECTIONS

An important concern for postoperative pain treatment worldwide is the rising incidence of
cesarean sections (18). A cesarean delivery is frequently linked to moderate to severe postoperative
pain, which can inhibit mother-infant bonding, delay healing, interfere with daily activities, have
a detrimental effect on the mother's mental health, and make breastfeeding more difficult ( 3,18 ).

In a Brazilian longitudinal study, 1,062 women who underwent CS after spinal anesthesia were
enrolled. According to the study's numerical pain score (intensity > 5), 78.4% of participants
reported moderate to severe postoperative pain (95% CI: 90.9-94.2; p < 0.05). The chance of
experiencing mild to severe pain following surgery was also shown to be considerably elevated by

preoperative anxiety (3).

The results of a study conducted between 2010 and 2020 in 27 German Obstetrics and Gynecology
departments, most women (82.2%) experienced moderate to severe pain following cesarean
sections, with 53.9% experiencing severe pain. Severe postoperative pain was more common
among women who had a history of chronic pain (68.5% vs. 53.3%). In addition to reporting
decreased overall satisfaction with their surgical experience, those in severe pain also indicated a

greater need for further pain relief (20).

In 2020/21, a cross-sectional study at Gandhi Women and Child Care Memorial Hospital in
Ethiopia which included 384 women who underwent cesarean section under spinal anesthesia.
47.4% of the patients (95% CI = 42.7% -52.1%) reported having moderate to severe postoperative
pain, according to the study. The duration of the surgery, the length of the skin incision, the use of
adjuvants in bupivacaine, the presence of preoperative pain or anxiety, whether a nerve block was
performed at the end of the procedure, and the type of surgical incision used were all significantly

associated with this degree of pain (17).

According to a hospital based cross-sectional survey conducted at Hawassa University
Comprehensive Specialized Hospital (2022), moderate to severe postoperative pain was reported
by 89.8% (95% CI 84.7, 93.5) of women who had deliveries by cesarean section(19)



According to a prospective cohort study conducing at public hospitals in West Shoa, Ethiopia with
422 women. The study found that within 24 hours following cesarean section under spinal
anesthesia, 50.4% of the participants had severe postoperative pain [95% CI: 40.7, 60.1]. And also,
a number of predictors of severe acute postoperative pain were found in the study, including the
length of surgery, the type of incision, the use of spinal anesthetic without adjuvants, preoperative
pain and anxiety (2).

Based on the prospective cohort study conducted at Gandhi Memorial Hospital in Ethiopia from
December 1, 2019, to February 28, 2020. The study was assessed 290 women who had cesarean
sections using a numerical rating scale, immediate postoperative pain was measured by the study
with more than four was the cut-off for moderate to severe pain. based on the finding, within the
first 24 hours following surgery, 76.2% (95% CI: 71%, 81%) of the patients had moderate to severe
acute pain and the risk factors for postoperative pain included preoperative anxiety, incision length,

incision type (transverse), and number of previous cesarean sections (21).

About 290 women who underwent cesarean sections were participated in prospective cohort study
was conducted in Northwest Ethiopia (2020). The study found that 85.5% (95% CI: 81.4-89.0%)
of the respondents had experienced moderate to severe postoperative pain within the first 24 hours
following surgery. The study found that women with history of previous cesarean sections,
preoperative anxiety, and no prior use of regional analgesia also had postoperative pain

significantly as well as frequently (13).



2.2. DIFFERENCE IN POSTOPERATIVE PAIN SEVERITY AND ANALGESIA
CONSUMPTION

A prospective cohort research conducted in China in 2019 that included 101 mothers having a
repeat cesarean section under spinal anesthesia and 67 primipara women undergoing their primary
cesarean section. Within the first 48 hours following surgery, a visual analog score of more than
40 for visceral and incisional pain was considered inadequate for pain relief. Results showed that
women under 30 who had repeat cesareans reported more visceral pain (22.7%) than those with
primary cesareans (6.4%) (P= 0.025). In contrast, incisional pain was more common in primary
cesareans (38.3%) compared to repeat CS (18.2%) (P= 0.033). There was no statically significant
difference about the cumulative incidence of inadequate pain relief among the two groups
(primiparas 40.2% vs. multiparas 33.7%), P = 0.381, 95% ClI: 0.25 - 0.74) (1).

According to a retrospective study conducted at a teaching hospital in China between January 2018
and March 2019, reviewed the medical records of 1,543 women's undergoing cesarean section.
Using propensity score matching, the researchers compared 571 matched pairs out of a total of
1,142 patients among primiparous and multiparous women undergoing cesarean delivery. The
incidence rate of inadequate postoperative analgesia defined as a NRS score greater than 4 within
the first 48 hours was significantly lower in primiparous women compared to these multiparous
women 16.7%, 24.0%, respectively, both in matched and unmatched groups are (p < 0.001).
Multiparous women were found to be at higher risk of inadequate analgesia following cesarean
delivery, based on age. Age 35 years and older had the highest chance of experiencing inadequate
pain relief (odds ratio: 2.18; 95% CI: 1.20-3.95), while those under 35 years a moderately
increased risk (odds ratio: 1.43; 95% CI: 1.08-1.89) (8).

Based on the retrospective study conducted in USA, 1,020 patients were identified between
January 1, 2016, and November 30, 2022, about 409 women are meeting the inclusion criteria.
The study is compared among the postoperative opioid use and pain scores among women who
undergoing a primary cesarean section and those having a first repeated cesarean section. The
result showed no statistically significant difference in opioid consumption between the two groups
median 45 mg [IQR: 15-89] for primary cesareans compared to 45 mg [IQR: 15-83] for repeat
cesareans (p = 0.98; adjusted rate ratio, 1.20; 95% CI: 0.95-1.51). Even after adjusting for



variables such as age during CS, BMI, anxiety, depression, duration of surgery, gestational age,
postoperative ketorolac use, type of neuraxial anesthesia and repeat cesarean delivery was not
associated with increased use of opioid (22).

According to retrospective cohort study at a tertiary academic hospital in the USA from 2015 to
2017, examined 594 women undergoing elective primary and repeat cesarean delivery under spinal
anesthesia. All patients had received a standardized multimodal analgesic regimen. The authors
found that opioid consumption was significantly lower among repeat cesarean deliveries compared
to primary cesareans (p < 0.005). This difference in opioid use, pain scores remained similar
among the two groups (p = 0.7288), both primary and repeat cesarean patients reporting a median
Numerical Rating Scale score of 3.0 (IQR: 2.3 for primary vs. 1.8 for repeat; 95% CI for their
difference: 0.0226 [-0.467, 0.529]) (7).

In a retrospective cohort study in USA, analyzed 1,899 patients in 2015, to examine the impact of
cesarean sections on postoperative pain. According to the data, women who had repeated cesarean
sections experienced considerably more post-operative pain compared with those who had primary
cesarean sections (OR 4.12; 95% CI, 1.15-14.75; p < 0.05). The study also identified the other
factors that were linked to higher postoperative pain scores, including Black race, preoperative
anxiety, chronic pain history, current tobacco use, intraoperative analgesic administration, and

enrollment in a public insurance program (23).

In Turkey, an observational descriptive cross-sectional study among 78 patients who had had
caesarean sections was performed. The study found, the average visual analog pain score within
the first six hours following surgery was 5.56 (SD+1.31). Pain was reported in different areas of
the body such as 7.7% of patients experienced pain at the incision site, 14.1% below the umbilicus,
23.1% had pain throughout the abdominal region and 50% of them pain on the right side of the
incision, 1.3% on the left side, and 3.8% experienced pain on both sides of the incision. However,
there was no significant difference between the pain locations and the number of cesarean sections
(p >0.05) (24).
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In a study at Baylor College of Medicine in Houston, USA, the incidence of chronic pain following
cesarean delivery was found to be relatively low. The chronic pain risk, however, rises with each
subsequent cesarean delivery, the researchers added, which may be a significant quandary for a
great many women. A significant public health problem (p < 0.05) can be generated by the
development of chronic postsurgical pain following cesarean sections because of the huge number

of cesarean deliveries carried out globally (25).

There was a cross-sectional study in Brazil that assessed data from 1,062 women who had cesarean
sections. Participants employed the Numerical Rating Scale (0—10) and were questioned prior to
and after surgery to assess the severity and nature of their pain. According to the results, 37.5% of
the women indicated severe postoperative pain and 92.7% of them indicated pain (95% CI: 90.9—
94.2; p < 0.05). During the worst pain episode, the mean pain was 6.6 (SD = 2.2). Aching (91.6%),
soreness (70.0%), and throbbing (56.1%) were the pain descriptors listed most often (4).

In 2020, 126 patients scheduled for repeat cesarean sections under spinal anesthesia were enrolled
in a randomized, controlled, double-blind trial carried out in China. According to the study,
women having multiple cesarean births experienced uterine cramping pain that was noticeably
worse than incision (wound) pain (p < 0.05). Interestingly, compared to patients in the sufentanil
group, individuals in the tramadol-butorphanol group reported significantly reduced mean Visual
Analog Scale (VAS) scores for uterine cramping pain at rest at 6 and 12 hours after surgery.
Additionally, at 6, 12, and 24 hours following surgery, the tramadol-butorphanol group
demonstrated significantly decreased VAS values for uterine cramping pain during movement (p
< 0.05) (26).

In Greece, 173 women who were scheduled for elective cesarean sections with spinal anesthesia
were entered into a prospective study. Researchers employed a 100 mm visual analog scale to
measure the intensity of the acute pain; scores on the scale varied between 0 and 100 mm and
represented different intensities of pain. The research found that the average dose of morphine
administered 24 hours post-surgery was 16 + 7.1 mg. When the women walked, their mean pain
score was 40 + 20.9 mm versus 23 £ 17.3 mm at rest, according to the scores of visual analog

scale. Interestingly, the pain scores at rest remained consistently below 31 mm throughout the
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observation period. However, after movement, the scores rose above 40 mm at both four and eight

hours post-surgery, with pain levels recorded at 45 + 23.8 mm and 43 + 23.2 mm, respectively(27).

In a prospective cohort study conducted in 2025, inadequate analgesia at rest was reported in
87.5% of women who underwent repeated cesarean sections, compared to 35.7% among those
undergoing primary cesarean delivery. This result matches to a risk ratio (RR) of 2.45 (95% CI:
1.98-3.02; p = 0.001), indicating a significantly higher chance of inadequate pain control in the
repeat cesarean group. During coughing, the proportion of women experiencing moderate to severe
pain increased to 91.1% in the repeat cesarean section group, compared to the primary group
(52.4%) (RR =1.73, 95% CI: 1.49-2.02; p = 0.001). Additionally, women with repeat cesarean
section group required earlier administration of analgesics and the overall consumption of opioids
and diclofenac is high (28).

Several studies have looked at the differences between primary and repeat cesarean sections, and
the results vary. Repeat cesarean sections are often linked to more intense visceral pain, greater
surgical challenges, and a higher likelihood of chronic pain. In contrast, primary cesarean sections
usually involve more incisional pain. Interestingly, even though the pain scores may be similar,
patients undergoing repeat cesarean sections often use fewer opioids after surgery. Additionally,
it seems that women who have had multiple births (multiparas) report experiencing inadequate
pain relief more often than those who are giving birth for the first time (primiparas) during a

cesarean section.
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2.3. RESEARCH HYPOTHESES

Comparing the post-operative pain severity and analgesia consumption among pregnant women
who underwent a primary cesarean section versus first, and second repeated cesarean section under

spinal anesthesia was hypothesized as follows:

HO1: There is no significant difference in postoperative pain severity between women undergoing

primary cesarean sections and those undergoing first and second repeat cesarean sections.

HAL: There is a significant difference in postoperative pain severity between women undergoing

primary cesarean sections and those undergoing first and second repeat cesarean sections

HO2: There is no significant difference in total analgesic consumption within the first 24 hours

postoperatively among the study groups.

HAZ2: There is a significant difference in total analgesic consumption within the first 24 hours

postoperatively among the study groups.
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2.4. CONCEPTUAL FRAME WORK

Socio-demographic characteristics of mothers

= Age, BMI

= Ethnicity

= Educational Level
= Marital status

= Residence

Preoperative Obstetric
characteristics

Preoperative pain
Preoperative stress

Parity

ASA physical status
Primary CS

One and two repeated CS
Previous other surgeries
Indication for CS

Postoperative
pain severity

and analgesia
consumption

Intraoperative anesthetic
and surgical factors

= Duration of surgery

= Type of surgical
incision

= Type and Dose of
local anesthetic used

= Adjuvant agents used

» Intraoperative
analgesic use

Post-operative pain characteristics, analgesia used and
recovery experiences

= Type of Pain

= Characteristics of Pain
Pain severity at rest and moving
= Type of analgesia used
= Dose of analgesia used
Family support during recovery

FIGURE 1: CONCEPTUAL FRAMEWORK FOR COMPARING POSTOPERATIVE PAIN SEVERITY AND
ANALGESIA CONSUMPTION AMONG PATIENTS WHO UNDERWENT PRIMARY VERSUS REPEATED
CESAREAN SECTION (CS) UNDER SPINAL ANESTHESIA (Developed based on previous research on
postoperative pain in cesarean sections) (1,7,8,17,28).
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CHAPTER THREE: OBJECTIVES

3.1. GENERAL OBJECTIVE:

The main objective of this study was to compare the severity of postoperative pain
and analgesic consumption within the first 24 hours among pregnant women who
underwent a primary cesarean section and those who had a first and second repeat
cesarean section under spinal anesthesia at Tikur Anbessa Specialized Hospital,
Addis Ababa, Ethiopia, between January 1 and March 30, 2025 G.C.

3.2. SPECIFIC OBJECTIVES:

e To compare the severity of postoperative pain, as measured by the Numerical
Rating Scale, within the first 24 hours after surgery between women undergoing
primary cesarean sections and those undergoing first and second repeat cesarean
sections.

e To compare the total amount of analgesic consumption (in milligrams of
tramadol or diclofenac equivalent) within the first 24 hours postoperatively
between women undergoing primary versus first and second repeat cesarean

sections.
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CHAPTER FOUR: METHODOLOGY

4.1. STUDY DESIGN

A prospective cohort study was conducted to compare the severity of postoperative pain and the
amount of analgesia consumed within the first 24 hours among women who underwent primary
cesarean section and those who had their first and second repeat cesarean section. All surgeries
were performed under spinal anesthesia at Tikur Anbessa Specialized Hospital in Addis Ababa,
Ethiopia, between January 1 and March 30, 2025 (Gregorian calendar).

4.2. POPULATION

4.2.1. SOURCE OF POPULATION

All pregnant women who underwent cesarean delivery under anesthesia at Tikur Anbessa
Specialized Hospital (TASH).

4.2.2. STUDY POPULATION

The study population consisted of pregnant women who underwent either elective or emergency
cesarean sections under spinal anesthesia at TASH during the study period, provided they met the

inclusion criteria.

4.3. STUDY AREA AND PERIOD

This study was conducted at TASH, the largest and most well-known teaching and referral hospital
in Ethiopia. TASH is located in the center of Addis Ababa, the capital city, which comprises 11
sub-cities and is served by 12 public hospitals and 96 health centers. According to the World

Population review, the city’s population was estimated to be 5.7 million in 2024 (G.C.).

Tikur Anbessa was originally established in 1961 by Emperor Haile Selassie I as Prince Mekonnen
Memorial Hospital and was renamed in 1976. The hospital was funded by contributions from the

Ethiopian people and has since served communities across the country. It operates under the
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administration of Addis Ababa University. TASH is a large tertiary care facility with over 600
inpatient beds, nine major operating rooms, four orthopedic theaters, and two dedicated cesarean
section rooms. The hospital performs an average of 6 to 12 cesarean deliveries daily, with more

than half being elective procedures.

The data collection period for this study spanned three months, from January 1 to March 30, 2025.

4.4. SAMPLE SIZE DETERMINATION

The sample size for this study was determined using the Epi Info statistical calculator, based on
data from a previously published comparative studies. In that study, the incidence of severe
postoperative pain was reported as 16.7% among primiparous women undergoing a primary
cesarean section, and 33.7% among multiparous women undergoing a repeat cesarean section,
with findings derived from research conducted in China (1,8). These proportions were used as
inputs to ensure adequate statistical power to detect a meaningful difference in pain severity and
analgesia consumpssion between the two groups. To verify this estimate, a manual calculation was
also performed using the double population proportion formula, assuming: 80% power, 95%
confidence interval, and an equal ratio (1:1) between the primary and repeated cesarean section

groups. Accordingly, the total calculated sample size was:

= (Zao/2+ZB) 2% (p1 (1—-p1) + p2 (1—p2))
(p1-p2)2

n= (1.96 + 0.84)2x (0.167 x 0.833 + 0.337 x0.663) _ 7.84x0.362

~ 98 per group
(0.167-0.337) 0.029

Total sample size = 98+98 = 196, including a 5% non-response rate (n = 10), the final calculated

sample size was 206. Where;

* pl=0.167 (proportion of postoperative pain severity in primary C-sections)
* p2=0.337(proportion of postoperative pain severity in repeated C-sections)
e g=1-p;ql=1-pl=1-0.167=0.833 and, g2 = 1- p2 = 1- 0.337 = 0.663

* Zo/2 = 1.96 (for a significance level of 0.05),

* 7B =0.84 (for a power of 0.80)
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4.5. SAMPLING METHODS

A systematic random sampling method was employed to select eligible pregnant women from the
daily surgical schedule. Over the three-month study period, a situational analysis of the operation
logbook was conducted, which identified an estimated 400 women who met the inclusion criteria

for cesarean delivery under spinal anesthesia at TASH.

To accommodate potential seasonal variations, the average case prevalence over the three-month
period was used, based on the hospital’s annual delivery data. Given a final sample size of n = 206,
the sampling interval (kth) was calculated as follows: kth = N/n = 400/206 = 1.94. Rounding the
interval to the nearest whole number, every second patient was selected. Patients were listed based
on the chronological order of their admission to the operating room. The first participant was
randomly selected using a lottery method from the day’s scheduled patients posted on the operation
board. Subsequently, data were collected from every second eligible patient until the required
sample size was reached within the study period.

Assessed for eligibility (n = 400): the estimated

number of women who met the inclusion criteria.

Subjects Excluded { n = 84)

= Received epidural anesthesia (n=9)

= Received general anesthesia (n= 14)
Eligible parturient (n = 206) - Multiple pregnancy (n = 8)
= Primary CS = Repeated CS = Use of additional nerve blocks (n = 14)
(n =103) (n=103) = Women with three previous CS scar{n=15)
= Multipara with one = Declined to participate = (n= 8)
scar (n= 62) = Fetal death (n=4)
= Multipara with two = Other reseans (n= 12}
scar (n=41%
Analyzed patients n = 102 Analyzed patients n = 101
= Loss of follow up { n=1) - Loss of follow up { n = 2)

FIGURE 2. FLOW DIAGRAM ILLUSTRATING THE SELECTION PROCESS OF STUDY PARTICIPANTS.
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4.6. ELIGIBILITY CRITERIA

4.6.1. INCLUSION CRITERIA

Participants were eligible for inclusion in the study if they met all of the following conditions:

Women aged between 18 and 40 years undergoing cesarean section under spinal anesthesia
Provided voluntary and informed consent to participate

Classified as ASA (American Society of Anesthesiologists) physical status Il or 111

4.6.2. EXCLUSION CRITERIA

Participants were excluded from the study if they met any of the following conditions:

History of chronic pain disorders, recent or long-term opioid use, substance abuse, or
known psychiatric illness

Hearing or speech impairments that interfered with communication

Partial or complete failure of spinal anesthesia or any absolute or relative contraindication
to its use

Patients receiving epidural or general anesthesia

Presence of severe pregnancy-related complications (e.g., cardiac, neurological, hepatic,
or renal conditions) that were life-threatening and required emergency intervention before
the cesarean section

Use of additional nerve blocks for anesthesia or analgesia

Multiple pregnancies

Heavy smoking (defined as more than 30 pack-years) or alcohol dependence

Intrauterine fetal demise, due to its potential psychological impact on the mother

Women undergoing a third or higher repeat cesarean section (i.e., those with three or more

previous uterine scars).
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4.7. DATA COLLECTION PROCEDURES AND TOOLS

Data collection was carried out at TASH by three trained data collectors through chart reviews and
structured questionnaires available in both English and Amharic. The questionnaire included
sections on socio-demographic characteristics, preoperative obstetric information, intraoperative
details, and postoperative pain characteristics, patient pain responses at rest and during movement,
recovery experiences, and follow-up information. A Numerical Rating Scale (NRS) was used to

measure the intensity of postoperative pain.

During the preoperative visit, the first data collector (an anesthetist) explained the study’s
objectives, potential risks and benefits, and confidentiality procedures to eligible participants.
Informed consent was obtained from all participating mothers. In the operating room, patients were
connected to standard ASA monitors. Spinal anesthesia was administered using 0.5% Bupivacaine
at the L3-L4 interspace in a sitting position, after confirming free flow of cerebrospinal fluid

without barbotage.

Following administration, the anesthetist assessed the block level: autonomic block with alcohol
swabs, sensory block with a pinprick test, and motor block using the Bromage scale (target score
of 3). Only patients who achieved an adequate sensory level (T5-T6) and a successful spinal block

were included in the study. Intraoperative data were documented accordingly.

At the conclusion of surgery, patients were transferred to the Post-Anesthesia Care Unit (PACU),
where immediate postoperative pain scores during the first hour were assessed using the NRS,
both at rest and during movement (during cough). The patient’s bed number and assigned ward
were documented before transfer from the PACU, and a formal handover was provided to the ward

nurse.

In the postoperative ward, the other two data collectors (nurses) assessed and recorded both
incisional and visceral pain scores using the static NRS (at rest during quiet breathing) and
dynamic NRS (after voluntary coughing). The women were asked to report their pain intensity
using NRS at the, 6th, 12th, and 24th hours post-surgery (1,2,21,28). These scores were recorded
from the patients’ charts, and the total analgesic consumption within the first 24 hours was also

documented for each patient.
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The Numerical Rating Scale is a simple 11-point scale used to assess pain, where 0 indicates no
pain at all and 10 represents the most severe/maximum/worst pain imaginable. Based on this scale,
pain intensity is categorized as mild (scores of 1 to 3), moderate (4 to 6), and severe (7 to 10)
(2,7,8). The principal investigator and supervisors closely monitored the quality, clarity, and

completeness of each data collection form.

4.8. STUDY VARIABLES

4.8.1. DEPENDENT VARIABLES

= Postoperative pain severity

= Total post-operative analgesia consumption

4.8.2. INDEPENDENT VARIABLES

Maternal Socio demographic Factors

e Age

e Body Mass Index (BMI)

e ASA physical status classification
e Educational status

o Marital status

Preoperative obstetric characteristics

= Presence of preoperative pain

» Preoperative stress

= Parity

= Type of cesarean section (primary, first and second repeat)
= |ndication for cesarean delivery

= History of previous other surgeries
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Intraoperative anesthetic and surgical factors

= Duration of surgery

= Intraoperative use of analgesics
=  Type of surgical incision

= Type of local anesthesia used

= Dose of local anesthetic and any adjuvant agents used

Post-operative pain characteristics, analgesia used and recovery experiences

= Type and amount of postoperative analgesics administered (including tramadol(1V), diclofenac
(intramuscular injections and suppositories))

=  Type of Pain

= Character or nature of Pain

= Pain experienced at rest and during movement (coughing)

4.9. OPERATIONAL DEFINITIONS

= Cesarean Section: A surgical procedure used to deliver one or more babies through an incision
in the mother's abdomen and uterus, performed under anesthesia (29).

= ASA Physical Status Classification: A system developed by the American Society of
Anesthesiologists to assess and communicate a patient’s pre-anesthesia medical

comorbidities (adapted from Morgan and Mikhail, 7th edition):
* ASA I: A healthy patient undergoing a specific procedure.
* ASAII: A patient with mild systemic disease without functional limitations.
e ASAII: A patient with severe systemic disease with some functional limitations.
e ASAIV: A patient with severe systemic disease that is a constant threat to life.
* ASAYV: A moribund patient not expected to survive without the operation.
* ASAVI: A brain-dead patient whose organs are being removed for donation.

* “E”: Indicates that the procedure is performed as an emergency.
= Primary Cesarean Section: The first surgical delivery performed on a woman under spinal
anesthesia (29).
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Repeated Cesarean Sections: Refers to the first and second repeat surgical deliveries performed
after a previous cesarean section under spinal anesthesia (29).

Primipara: A woman who has given birth once.

Multipara: A woman who has given birth two or more times.

Postoperative Pain (POP): Any pain reported by the patient following surgery, indicated by a
pain score (NRS) greater than zero (28).

Visceral pain: Is deep, dull, and poorly localized pain originating from internal organs like the
uterus (1).

Incisional pain: A type of somatic pain, but more narrowly focused on the area of incision (1).
Postoperative inadequate analgesia: Defined as a NRS score of > 4, representing moderate to
severe pain (8).

Severity of postoperative pain: Defined as a NRS score of > 7, representing severe pain (2,8).
Total Postoperative Analgesia Consumption: The total amount of analgesic drugs (in
milligrams) administered within the first 24 hours following the patient’s admission to the
post-anesthesia care unit (7,28,30).

Numerical Rating Scale: A simple, widely used method of pain assessment tool where the
patient identifies their current pain level on a scale of 0 to 10. Pain intensity was assessed using
the NRS at 1, 6, 12, and 24 hours postoperatively (2,17,28).

o 1 2 3 4 5 6 7 8 9 10

| | | |
| | |
None Mild Moderate Severe
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4.10. DATA PROCESSING AND ANALYSIS PROCEDURES

Upon completion of data collection, all questionnaires were carefully reviewed for completeness.
The data were then coded and entered into Microsoft Excel, and subsequently exported to SPSS
version 27 for statistical analysis. The normality of continuous variables was assessed using the
Shapiro-Wilk test, supplemented by visual inspection of histograms to ensure accuracy.
Descriptive statistics were used to summarize the data, with findings presented in tables and figures
as appropriate. For continuous variables: If data were normally distributed, group comparisons
were made using the independent t-test and results were expressed as mean + standard deviation.
If data were not normally distributed, the Mann-Whitney U test was used, and results were
presented as median and interquartile range. For categorical variables: The Chi-square test was
employed to assess differences between groups, with results expressed as frequencies (n) and
percentages (%). A p-value < 0.05 was considered to indicate statistical significance throughout

the analysis.

4.11. DATA QUALITY MANAGEMENT

To ensure the quality and reliability of the data, the questionnaire was pre-tested on 5% of the
calculated sample size at Zewditu Memorial Hospital. Based on the feedback and results from the
pretest, necessary modifications were made to improve clarity and relevance. Data collectors
received one day of training from the principal investigator, which covered the overall purpose of
the study, appropriate approaches for engaging with participants, handling of data collection tools,

and the ethical right of mothers to decline participation.

Following the orientation, data were collected using a structured and pre-tested questionnaire. The
principal investigator, along with designated supervisors, closely monitored the data collection
process and routinely checked for completeness, clarity, accuracy, and consistency. Any
questionnaires found to be incomplete were excluded from data entry. Prior to analysis, thorough

data cleaning and verification were performed to ensure data integrity.
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4.12. ETHICAL CONSIDERATION

Ethical approval for this study was obtained from the Institutional Review Board of the
Department of Anesthesia, School of Medicine, and Addis Ababa University. In addition,
permission to conduct the research was granted by the medical director of Tikur Anbessa

Specialized Hospital, and the consent of the data collectors was also secured.

After participants were fully made aware of the significance of the study, process, and objective,
all the participants provided consent after being fully informed. There was neither a material nor
financial incentive for participating. All participants were fully made aware of their right to
withdraw at any time from the study without risking any penalty. Unique numbers were allocated
to anonymize participants, and no personal information was recorded in an effort to maintain
privacy. All the information received was treated in utmost confidence and utilized only for the

purpose of this research.

4.13. DISSEMINATION OF RESULTS

The results of this investigation will be sent to the Department of Anesthesia for evaluation and
academic discussion. The findings will also be shared via seminars, presentations at scientific
conferences, and national and international anesthesia association meetings. Policymakers and
curriculum developers will be advised by the research findings to modify techniques for
postoperative pain management among cesarean section types and prevention as well as resource
allocation. Additionally, initiatives will be taken to publish the study in peer-reviewed scientific
journals in order to guarantee wider distribution and add to the corpus of knowledge in the field of

anesthesiology worldwide.
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CHAPTER FIVE: RESULT

5.1. SOCIO-DEMOGRAPHIC CHARACTERISTICS

203 women who had cesarean sections (CS) at TASH in 2025 were included in the study.
Participants were separated into two groups: those receiving a repeated CS and those receiving a
primary CS. The average age in the primary CS group was 26.89 years (+ 4.74), while women in
the repeated CS group were significantly older, with a mean age of 30.86 years (+ 4.22; p < 0.001).
These findings suggest a potential association between older maternal age and the likelihood of

undergoing repeated cesarean sections.

There were no statistically significant differences between the two groups in terms of educational
level, marital status, weight, height, BMI, or ethnicity (p > 0.05). This consistency in marital status
and BMI likely reflects similar socio-economic and lifestyle characteristics across the study
population. Regarding ethnicity, the Amhara and Gurage were the most represented in both group.
Most participants resided in urban areas, which may reflect better access to tertiary care facilities
like TASH rather than any inherent differences in health risks or outcomes (p = 0.318), as shown

in Table 1 below.

TABLE 1: DISTRIBUTION OF SOCIO - DEMOGRAPHIC CHARACTERISTICS OF PATIENT WHO UNDERWENT

CAESAREAN SECTION (CS) AT TASH, 2025 (n = 203).

Group (CS type)

Variable Category Primary Repeated P value
n =102 n=101
Age Years (X + SD) 26.89 £ 4.74 30.86 +4.22 <0.001*
Age group | 18— 30 year n (%) 81(79.4) 47(46.5) <0.001
31 - 40 year n (%) 21(20.6) 54(53.5)
Weight In kilogram 66.95 + 9.97 66.6+10.69 P =0.811
Height In meters 1.61 £ 0. 065 1.61 £.058 P =0.924

26



Educational

level

Marital
status

BMI

Ethnicity

Residence

No formal education n (%)
Read and write n (%)
Secondary school n (%)
Degree and above n (%)
Single n (%)

Married n (%)

Windowed n (%)
Underweight (<18.5) n (%)
Normal weight (18.5-24.9) n (%)
Over weight (25-29.9) n (%)
Obesity (30-39.9) n (%)
Amhara n (%)

Oromo n (%)

Tigray n (%)

Gurage n (%)

Slte n (%)

Others n (%)

Urban n (%)

Rural n (%)

7(6.9)
38(37.3)
28(27.5)
29(28.4)
0(0.0)
101(99)
1(1.0)
0(0.0)
47(46.1)
43(42.2)
12(11.8)
38(37.3)
21(20.6)
4(3.9)
22(21.6)
10(9.8)
7(6.9)
101(99)
1(1.0)

10(9.9)
42(41.6)
31(30.7)
18(17.8)
1(1.0)
100(99)
0(0.0)
1(1.0)
48(47.5)
39(38.6)
13(12.9)
31(30.7)
23(22.8)
3(3.0)
32(31.7)
9(8.9)
3(3.0)
101(100)
0(0.0)

P =0.327

P =0.368

P=0.743

P =0.487

P=0.318

Note: Values are presented as number (%), analyzed using the Chi-square test; and as mean +

standard deviation (SD), analyzed using the independent t-test. BMI refers to Body Mass Index.

A p-value < 0.05 was considered statistically significant.
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5.2. PREOPERATIVE OBSTETRIC CHARACTERISTICS

A significantly greater proportion of women in the primary CS group were classified as ASA
physical status Il (94.1%) compared to the repeated CS group (85.1%). In contrast, ASA Il status
was more common among women in the repeated group (14.9%; p = 0.036). This may suggest that
comorbidities or pregnancy-related complications increase with subsequent pregnancies and
surgical interventions. Similarly, parity and the number of children were significantly higher
among women in the repeated CS group (p < 0.001 for both), consistent with their reproductive

history.

A notably higher proportion of women in the repeated CS group reported no preoperative pain
(85.1%) compared to those in the primary CS group (56.9%; p < 0.001). This difference may be
attributed to prior surgical experience, which could lead to better pain management or lower
anxiety about the procedure. Emergency CS were more frequently performed in the primary group
(65.7%), whereas the repeated CS group had a higher proportion of elective procedures (82.2%; p
< 0.001). This likely reflects more advanced planning and decision-making for women with a

known history of cesarean delivery (as seen in table 2 below).

TABLE 2: PREOPERATIVE CHARACTERISTICS OF THE PARTURIENT WHO UNDERWENT CAESAREAN

SECTION AT TASH, 2025 (n =203).

Group
i Primary n =102 Repeated n =101
Variable Category P value
0, 0, =
ASA 1 96(94.1%) 86(85.1%) P =0.036
i 6(5.9%) 15(14.9%)
i 0, 0,
Parity 1 times 63(61.8%) 2(2%)
2 times 16(15.7%) 38(37.6%) < 0.001**
3 times 18(17.6%) 46(45.5%)
>or=4times 5(4.9%) 15(14.9%)
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1 68(66.7%) 3(3%) < 0.001**
Number of 2 17(16.7%) 54(53.5%)
children’s >o0r=3 17(16.7%) 44(43.6%)

No pain 58(56.9%) 86(85.1%)
Preoperative pain | Mild pain 13(12.7%) 6(5.9%) <0.001
(using the NRS') | Moderate pain  23(22.5%) 9(8.9%)

Severe pain 8(7.8%) 0(0.0%)

Elective 35(34.3%) 83(82.2%) <0.001
Reason for CS Emergency 67(65.7% 18(17.8%)

Low n (%) 39(38.2%) 39(38.6%)
Preoperative Mediumn (%) 46(45.1%) 47(46.5%) P =0.937
stress High n (%) 17(16.7%) 15(14.9%)

Note: Values are presented as number (%) and analyzed using the Chi-square test. ASA refers to
the American Society of Anesthesiologists physical status classification. A p-value < 0.05 was

considered statistically significant.

5.3. INTRAOPERATIVE ANESTHETIC AND SURGICAL - RELATED FACTORS

The duration of surgery was significantly longer in the repeated cesarean section group, averaging
51.7 minutes compared to 41.7 minutes in the primary CS group (p < 0.001). This extended time
is likely due to the presence of adhesions or anatomical changes resulting from previous surgeries.
The type of surgical incision, however, did not differ between the groups, with nearly all

procedures employing the standard Pfannenstiel (horizontal) incision (P = 0.314).

There were no statistically significant differences between the two groups in terms of
intraoperative analgesia or the use of adjuvant medications (p > 0.05). Although the difference in
bupivacaine dose was not statistically significant (p = 0.334), there was a slight trend toward higher
doses in the repeated CS group: 65.3% received 12.5 mg and 18.8% received 15 mg, compared to
61.8% and 14.7%, respectively, in the primary CS group.

29



TABLE 3: INTRAOPERATIVE ANESTHETIC AND SURGICAL - RELATED FACTORS OF THE PARTURIENT

WHO UNDERWENT CAESAREAN SECTION AT TASH, 2025 (n =203).

Group
Variable Category Primary n=102 | Repeated n=101 | P value
Dose of 10mg 24(23.5%) 16(15.8%)
bupivacaine given  12.5mg 63(61.8%) 66(65.3%) P=0.334
15mg 15(14.7%) 19(18.8%)
Adjuvant added Morphine 2(2.0%) 5(5.0%)
None 94(92.2%) 90(89.1%) P=0147
Dexamethasone 3(2.9%) 0(0.0%)
Fentanyl 3(2.9%) 6(5.9%)
Duration of surgery  In minutes ( X +SD) 41.7 +4.1 51.7+5.4 P <0.001**
Type of incision Classical [midline] 0(0.0%) 1(1.0%) P=0314
Pfannenstiel 102(100%) 100(99.0%)
i 0,
Intraoperative None 95(93.1%) 98(97.0%)
. 0 =
analgesia used Tramadol 5(4.9%) 2(2.0%) P =0.436
0,
Fentanyl 2(2.0%) 1(1.0%)

Note: Values are presented as number (%) and were analyzed using the Chi-square test; mean +

standard deviation (SD) values were analyzed using the independent t-test. A p-value < 0.05 was

considered statistically significant.
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5.4. COMPARISON OF POSTOPERATIVE PAIN SEVERITY AT REST AND WHILE
MOVING (DURING COUGH)

Pain intensity was assessed using the Numerical Rating Scale (NRS) at rest (during quiet
breathing) and during movement (voluntary coughing) at 1, 6, 12, and 24 hours postoperatively.
As shown in Table 4, pain levels during the first postoperative hour in the PACU were minimal
across both groups, with a median NRS of 0 (IQR: 0-1), and no statistically significant difference

was observed (p = 1.00).

However, by the sixth hour, pain at rest had increased significantly, with the primary CS group
reporting a median score of 3 (IQR: 2-4), while the repeated CS group reported a higher median
of 5 (IQR: 4.5-5), indicating a statistically significant difference (p = 0.001). A similar trend was
seen in movement - related pain, which was more severe among patients in the repeated CS group
(median: 7, IQR: 7-8) compared to the primary CS group (median: 5, IQR: 4 —7; p =0.001).

This pattern persisted at 12 hours postoperatively. Median pain scores at rest remained
significantly higher in the repeated CS group (5 [IQR: 4-6]) compared to the primary group (3
[IQR: 2-5]; p = 0.001). During movement, the difference was even more pronounced, with
repeated CS patients reporting a median score of 8 (IQR: 7-8) versus 5 (IQR: 4-7) in the primary
CS group (p = 0.001).

Although pain levels had declined by the 24-hour mark in both groups, repeated CS patients
continued to experience more pain. Median pain at rest remained elevated in the repeated group (4
[IQR: 4-6]) compared to the primary group (2 [IQR: 1-3]; p = 0.001), and movement-induced
pain followed the same pattern, with scores of 7 (IQR: 6-8) and 4.5 (IQR: 4-5), respectively (p =
0.001). These findings consistently indicate a greater postoperative pain burden among women
undergoing repeated cesarean deliveries, likely due to factors such as longer surgical duration, the

presence of adhesions, and higher parity.
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TABLE 4. COMPARISON OF POSTOPERATIVE PAIN SEVERITY BY NRS AT REST AND WHILE MOVING

(n=203)
NRS at rest NRS while moving (cough)
Time Primary CS Repeated CS P value |Primary CS Repeated CS P value
15t hour at PACU | 0(0-0) 0(0-0) 100 | 0(0-0) 1(0-1) 1.00
6" hours 3(2-4) 5(4-5.5) 0.001 5(4-7) 7(7-8) 0.001**
12" hours | 3(2:5) 5(4-6) 0.001%* | 5(4-7) 8(7-8) 0.001%*
24T hours | 2(1-3) 4(4-6) 0001 | 45(4-5) 7(6-8) 0.001*

Note: Values were analyzed using the Mann-Whitney U test, and are presented as median (interquartile range,
IQR). PACU refers to the Post-Anesthesia Care Unit, and NRS stands for Numeric Rating Scale. ** indicates

very statistically significant differences.

Cesearean Section
Scar

P <0001 % W Frimary (no scar)

[ Repeated (with scar)
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P < 0.001**
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2

. 1L -

Pain at rest Pain during movement

FIGURE 3: BOX PLOT SHOWING THE PAIN SCORES AT REST AND DURING MOVEMENT (COUGHING)
WITH IN THE FIRST 24 HOURS POSTOPERATIVELY. *** indicates highly statistically significant

differences.
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TABLE 5. INCIDENCE OF MODERATE TO SEVERE POSTOPERATIVE PAIN AT REST AND WHILE MOVING

(DURING COUGH) FOR MOTHERS WHO UNDERWENT CAESAREAN SECTION AT TASH, 2025 (n=203)

Group

Primary n =102 Repeated n = 101
Variable Moderate to Severe | Moderate to Severe .
Pain intensity NO YES NO YES
6" hrs.
At rest 48(47.1) 54(52.9) |26(25.7)  75(74.3) 182(1.2-27) P =0.002
At moving 34(33.3) 68(66.7) |8 (7.9) 93 (92.1) 3.03(16-57) < 0.001%**
12t hrs.
At rest ok
A et 55(53.9) 47(46.0) |27(267) T4(133) g1 45g <0001

t moving

36(35.3) 66 (647) |17(168) 84832 | 5,50
24" hrs,
At rest 62(60.8) 40(39.2) |3B(3T.6)  63(624) 1g,,, P=000L
At moving 53(52)  49(48) BL(E0T) 0603 g1, P=0002

Note: Values are presented as frequency (proportion) were analyzed using the Chi-square test.

Abbreviations: CS — Cesarean Section, RR — Relative Risk, POP — Postoperative Pain, hrs. —

Hours, CI — Confidence Interval. *** indicates highly statistically significant differences.

Table 5 further supports the above findings by categorizing pain intensity into two levels: "No to
Mild" (NO) and "Moderate to Severe" (YES).

At the 6-hour mark, a significant difference in pain severity during movement was observed:

66.7% of patients in the primary cesarean section group experienced moderate to severe pain,
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compared to 92.1% in the repeated CS group (p < 0.001), indicating a notable disparity in pain

perception between the two groups.

At rest during the 12-hour mark, 73.3% of repeated CS patients reported moderate to severe pain
(p < 0.001). Movement-induced pain at 12 hours was especially pronounced in repeated CS
patients, with 83.2% experiencing moderate to severe pain compared to just 64.7% in the primary
group (p < 0.001). By 24 hours after surgery, overall pain intensity had declined, which may be
attributed to the natural physiological reduction of inflammatory mediators involved in the pain

response.

Estimated cumulative incidence of moderate-to-severe pain (within 24 hrs.)
E.g. Pain on Movement at 6 Hours in primary cesarean :
o Maximum possible sum of pain events: 68 + 66 + 49 = 183,
o Minimum unique patients = Maximum YES count (68, 66, 49) = 68
o Minimum Cumulative Incidence:

*  Minimum (lower bound): Maximum YES count/n = 68 / 102 = 66.7%,
* Maximum (upper bound) = 102 (100 %)

Group n At Rest >1 Incidence (%) At Movement >1 Incidence (%)
Episode Episode

Primary Cesarean 102 > 54 >52.9% > 68 > 66.7%

Repeat Cesarean 101 >75 > 74.3%) > 93 > 92.1%

Hint: Cumulative incidence was estimated based on the maximum number of patients
experiencing moderate-to-severe postoperative pain at any of the recorded time points (6h, 12h, or
24h) (see table 5) and represent minimum cumulative incidence (due to possible individual-level

overlap across time points).

The cumulative incidence of moderate-to-severe postoperative pain within 24 hours was at least
52.9% at rest and 66.7% on movement in the primary cesarean group. In the repeat cesarean group,

the incidence reached at least 74.3% at rest and 92.1% on movement.

These estimates represent the minimum proportion of patients who experienced at least one

episode of moderate-to-severe pain, assuming possible overlaps across time points.
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5.5. COMPARISION OF POST-OPERATIVE ANALGESIA CONSUMPTIONS, PAIN
CHARACTERISTICS, AND RECOVERY EXPERIENCES

The mean total dose of analgesics administered within the first 24 hours postoperatively was
significantly higher in the repeated CS group, averaging 243.3 mg (+98.4), compared to 146.3 mg
(x82.5) in the primary CS group (p < 0.001). This difference further highlights the increased

postoperative analgesic needs associated with repeated cesarean deliveries.

A significantly higher proportion of women in the repeated CS group required more frequent
analgesia in the first 24 hours following surgery. Specifically, 69.3% of these patients needed pain
medication two to three times, and 18.8% required it four to five times. Only 4.0% did not use any
analgesics. These findings suggest a greater intensity of postoperative pain among patients with
repeated cesarean deliveries. In comparison, among the primary CS group, 52.0% took analgesia
two to three times, 37.3% required it only once, and 10.8% did not require any medication during
the first 24 hours (p < 0.001).

The character of the pain further distinguished the groups. Intermittent pain was more commonly
reported by primary CS patients (72.5%), while a notable proportion of repeated CS patients
(32.7%) experienced constant pain often regarded as more distressing. Although this difference
approached statistical significance, it did not reach the threshold (p = 0.058). Support received
from family or community during the immediate postoperative period also differed significantly.
Only 30.4% of women in the primary CS group reported receiving very supportive care in the first
24 hours, compared to 81.2% in the repeated CS group (p < 0.001). This enhanced support in
repeated CS cases may reflect greater awareness of recovery needs based on prior experience, as

shown in table 6 below.
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TABLE 6: COMPARISON OF POST-OPERATIVE PAIN CHARACTERISTICS, ANALGESIA CONSUMPTION

AND RECOVERY EXPERIENCES WITHIN 24 HOURS AMONG PARTURIENT WHO UNDERWENT CAESAREAN

SECTION AT TASH, 2025 (n =203)

Group
Primary Repeated
Variables Category (n=102) (n=101) P value
Total dose of analgesia _
_ Inmg (X + SD) 146.3 + 82.5 2433 +98.4 < 0.001***

given
Pain killer medication-  No pain 52(51.5%) 11(10.9%)
induced pain relief Mild pain 47(46.5%) 82(81.2%) <0.001*

Moderate pain 2(2.0%) 8(7.9%)

Not at all 11(10.8%) 4(4.0%)
Frequency of pain Once 38(37.3%) 8(7.9%) <0.001*
medication given 2 - 3times 53(52.0%) 70(69.3%)

4 -5 times 0(0.0%) 19(18.8%)

Constant pain 21(20.6%) 33(32.7%) P =0.058
Nature of the pain Intermittent 74(72.5%) 59(58.4%)

Dull pain 5(4.9%) 9(8.9%)

Sharp pain 2(2.0%) 0(0.0%)
Family support Very supportive 31(30.4%) 82(81.2%) <0.001*

Somewhat supportive  71(69.6%) 19(18.8%)

Note: Values are presented as Number (%) and analyzed using the Chi-square test. Continuous

variables are expressed as mean (X) + standard deviation (SD) when normally distributed, and

analyzed using the Independent t-test. *** indicates highly statistically significant differences.
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The type of pain also varied markedly between the two groups. In the primary CS group, incisional
pain alone was predominant (77.5%), whereas in the repeated CS group, the majority (78.2%)
experienced a combination of incisional and visceral pain (p < 0.001) (see fig. 4 below). This
difference may be due to increased internal manipulation, adhesions, or scarring associated with

previous surgeries.

Cesearean
80.0% g
Section Scar

O Primary (no scar)
B Repeated (with scarn)

60.0%

40.0%

Percent

200%

0%

Incisional pain Visceral pain Incisional pain +
Visceral pain

Types of pain

FIGURE 4. BAR GRAPH ILLUSTRATING THE TYPES OF POSTOPERATIVE PAIN AMONG WOMEN UNDERGOING

PRIMARY AND REPEAT CESAREAN SECTIONS.
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Regarding the type of analgesic treatments administered, the majority of primary cesarean section
patients received diclofenac suppositories alone (55.9%), followed by intramuscular (IM)
diclofenac (11.8%), and combination therapies such as diclofenac IM plus suppository (17.6%).
In contrast, repeated cesarean section patients received more varied and intensive analgesic
regimens. Only 24.8% were treated with diclofenac suppository alone, while nearly half (47.5%)
received a combination of diclofenac IM and suppository. More complex regimens involving
additional agents such as intravenous (V) tramadol were also more commonly used in the repeated

cesarean section group (p < 0.001), as shown in figure 5 below.

£0.0% Cesearean
Section Scar

B Primary (no scar)

50.0% B Repeated (with scar)

40.0%

300%

Percent

200%

100%

0%

None  Diclofenac  Diclofenac  Diclofenac  Diclofenac  Diclofenac
IV suppository M+ suppository M+

suppository  + Tramadol  suppository

\ + Tramadol
|

Type and route of analgesia administered

FIGURE 5. BAR GRAPH SHOWING THE DISTRIBUTION OF ANALGESIC TYPES AND ROUTES OF
ADMINISTRATION WITHIN THE FIRST 24 HOURS POSTOPERATIVELY AMONG PRIMARY AND REPEATED

CESAREAN SECTIONS.
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CHAPTER SIX: DISCUSSION

This study demonstrates that women undergoing repeated cesarean sections experience
significantly greater postoperative pain and require higher doses of analgesics compared to those
undergoing a primary cesarean delivery. In particular, 92.1% of women in the group that had a
repeat cesarean section experienced moderate to severe pain during movement, while only 66.7%
of women in the primary cesarean group did the same. Women who have had previous cesarean
sections had a significantly higher pain burden, as indicated by the computed relative risk of 3.03
(95% CI: 1.6-5.7). When evaluating postoperative pain, individual aspects including the existence

of surgical scars should be considered since they may contribute to this enhanced pain experience.

In repeat CS, the median NRS score for post-operative pain severity was 7 (IQR: 7-8), while in
the primary cesarean group, it was 5 (IQR: 4-7) (p < 0.001). The pain scores of both groups of
patients were similar in the first hour after surgery, however there were differences by the sixth
hour. At 6-, 12-, and 24-hours post-surgery, women who had repeated caesarean sections
experienced higher pain severity during rest and exercise, particularly during coughing (p < 0.001).
In the first 24 postoperative hours, the repeat cesarean group took significantly more analgesics
than the primary cesarean sections, with an average of 243.3 mg (£98.4) against 146.3 mg (£82.5)
(p < 0.001). This large range highlights the significance of personalizing postoperative pain

management techniques, particularly for individuals undergoing repeat procedures.

Our findings align with Getahun et al.'s (2025) study, which found that 91.1% of women in the
repeat cesarean group experienced moderate to severe pain while coughing or moving, compared
to 52.4% in the primary group. Pain at rest was more common in repeat cesareans (74.3% in this
research and 87.5% in Getahun's), compared to primary cesarean patients (52.9% and 35.7%,
respectively), with a relative risk of 2.45 (95% CI: 1.98-3.02; p <0.001) (28). Studies consistently
reveal that repeated cesarean sections cause more severe pain following surgery, both at rest and
during movement. This could be due to scar tissue, adhesions, or more complex surgical dissection,

all of which can cause tissue trauma and slow wound healing.

Our results are similarly in line with a study conducted in China by Yang et al., which found that

multiparous women experienced a higher rate of inadequate analgesia (24.0%) than primiparous
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women undergoing cesarean section (16.7%) (8). But according to our research, a significantly
greater percentage (92.1%) of women in the group that had multiple cesarean sections reported
having moderate to severe pain, with a relative risk of 3.03. The application of patient-controlled
analgesia (PCA) in Yang et al.'s study could account for this discrepancy, and which could have
affected pain management and analgesic consumption. Additionally, the increased surgical
complexity in repeated cesareans such as scarring, adhesions, and internal manipulation likely
contributed to the higher pain levels observed in our cohort.

Contrary to our findings, a study by Gurbuz et al. conducted in Turkey assessed postoperative pain
within the first six hours and reported a mean pain score of 5.56 £+ 1.31 on the Visual Analog Scale,
reported with no significant difference in pain levels based on the number of previous cesarean
sections (24). However, our findings clearly reveal that women who have had many cesarean
deliveries feel considerably more postoperative pain than those who have had a primary cesarean
section. Pain intensity in the repeat cesarean section increased from a median NRS score of 7
(IQR: 7-8) at 6 hours post-surgery to 8 (IQR: 7-8) by 12 hours. At the same time period, however,
the primary cesarean section reported a median NRS pain score of 5 (IQR: 4-7). These inequalities
can be attributed to variations in pain measurement methodologies, timing of assessment,

therapeutic interventions, and individual or cultural, social differences in pain perception.

This study's findings are consistent with those of Duan et al. in China, who followed both
primiparas and multipara women undergoing multiple cesarean sections for 48 hours after surgery.
The study indicated that women who had several cesarean sections had higher rates of
postoperative pain, with a reported relative risk of 3.56 (95% CI: 1.05-12.04) (1). Demelash et al.
found a link between multiple cesarean sections and higher postoperative pain (AOR: 2.3; 95%
Cl: 1.1-5.0), suggesting that previous procedures may contribute to post-operative pain severity
(13). These findings support our findings and emphasize the need for personalized pain

management measures for women enduring repeat cesarean procedures.

Study conducted by Duan et al. suggested that only 22.7% of women with repeated cesarean
sections reported visceral pain, but incisional pain was more common in primary cesarean section
(38.3%) (1). Our study found that women who had multiple cesarean sections (78.2%) experienced

both incisional and visceral pain, while those in the primary cesarean section mostly reported
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incisional pain (77.5%). Our study used the Numerical Rating Scale, while Duan's used the Visual
Analog Scale, potentially explaining the variations in pain measurement methods. Variations may
also be explained by characteristics such as surgical experience, number of previous procedures,
and pain threshold. Increased scarring and adhesions from repeated operations are likely to

contribute to more complex and extensive pain.

The current study found that cumulative postoperative analgesic consumption was higher in the
repeat cesarean group than in the primary cesarean group. The finding of this study concurs with
that of Getahun et al.'s prospective cohort study, which found that women in the repeat cesarean
group required earlier analgesics and also had higher cumulative consumption of analgesics. The
following are some reasons why this similarity may occur: same study design, increased tissue
damage, adhesions from prior surgery, and longer operative times associated with repeated
cesareans, which may all lead to more severe postoperative pain and greater doses of analgesics
(28).

Our study revealed that women undergoing repeated cesarean section needed significantly higher
doses of analgesics in the first 24 hours after surgery (p < 0.001) than those who had primary
cesarean sections. In contrast to our findings, Chao A. et al. in the United States, who reported
lower opioid consumption and no significant differences in postoperative pain ratings (7). This
gap could be due to variations in patient characteristics, clinical assessment, or pain treatment
approaches. One possible reason for our study higher pain and need for analgesics is that they had
more severe adhesions or changed pain sensitivity due to previous operations. These findings
underscore the importance of adapting pain treatment options to each patient's individual needs

and clinical status.

As compared to the United States study by Holmes et al. where no difference was observed in
opioid use or pain scores between primary and multiple cesarean section (22) , our study showed
significantly greater consumption of analgesic and postoperative pain severity among women who
were exposed to repeated cesarean sections. This could be explained by the effect of surgical
trauma, the number of previous surgeries, or variations in pain management types and strategies,
population variability, and the current study's prospective cohort methodology. These disparities

underscore the challenges of controlling pain following repeated cesarean sections.
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CHAPTER SEVEN

7.1. LIMITATION OF STUDY

There are certain limitations to this research. Frist, the research was limited in external validity
and its capacity to be generalized to more diverse or larger healthcare settings due to its single-
institution design. Second, only the first 24 hours postoperatively were used in order to quantify
severity of pain and consumption of analgesic, making it unable to examine effects longer-term

such as chronic postoperative pain.

7.2. STRENGTH OF STUDY

There are some excellent strengths of the study. Statistical power and stability of the findings were
enhanced by the sample size, which was quite large in relation to the previous research. A validated
measure of pain assessment instrument (Numerical Rating Scale) was also utilized within the study

at various rest and movement time points.

7.3. CONCLUSION

This study concludes that compared to women who have a the primary cesarean section, women
who undergo multiple cesarean sections are much more likely to experience moderate to severe
postoperative pain and need more analgesics. These results imply that when developing
postoperative pain management policies, individual differences like surgical scars should be

carefully taken into account.

7.4. RECOMMENDATION

We recommend that medical staff and anesthesia consider surgical scarring and history of previous
cesarean sections when planning management of postoperative pain. In particular, in women

having repeat cesarean sections, pain management has to be individualized.

In a better effort to understand their individual pain control needs, more than three women with
previous cesarean sections must be enrolled in future studies. Beyond the first 24 hours post
operation, long-term recovery and pain need to be evaluated and multicenter randomized trials

conducted to ascertain that the results are more universally applicable.

42



10.
11.

REFERENCES

Duan G, Yang G, Peng J, Duan Z, Li J, Tang X, et al. Comparison of postoperative pain
between patients who underwent primary and repeated cesarean section: A prospective
cohort study. BMC Anesthesiol. 2019 Oct 22;19(1).

Bekele Z, Ayana M, Haile M, Tesfaye A, Tasew A. Incidence and predictors of
postoperative severe acute pain within 24 hours after cesarean section performed under
spinal anesthesia at public hospitals in West Shoa, Ethiopia, 2022 prospective cohort study.
Ann Med Surg. 2023;85(9):4239-47.

De Carvalho Borges N, Pereira LV, De Moura LA, Silva TC, Pedroso CF. Predictors for
moderate to severe acute postoperative pain after cesarean section. Pain Res Manag.
2016;2016.

Borges NC, e Silva BC, Pedroso CF, Silva TC, Tatagiba BSF, Pereira LV. Postoperative
pain in women undergoing caesarean section. Enferm Glob. 2017;16(4):364—73.

Elbohoty AEH, Gomaa MF, Abdelaleim M, Abd-El-Gawad M, Elmarakby M. Diathermy
versus scalpel in transverse abdominal incision in women undergoing repeated cesarean
section: A randomized controlled trial. J Obstet Gynaecol Res. 2015;41(10):1541-6.
Gasim T, Al Jama FE, Rahman MS, Rahman J. Multiple repeat cesarean sections: operative
difficulties, maternal complications and outcome. J Reprod Med [Internet]. 2013;58(7—
8):312—318. Available from: http://europepmc.org/abstract/MED/23947081

Chao A, Pasca I, Alschuler M, Lee J, Woodfin M, Pugh J, et al. Comparison of postoperative
opioid consumption and pain scores in primary versus repeat cesarean delivery in opioid
naive patients. J Clin Med. 2019;8(12):1-9.

Yang G, Bao X, Peng J, Li J, Yan G, Jing S, et al. Repeated cesarean delivery predicted a
higher risk of inadequate analgesia than primary cesarean delivery: A retrospective study
with propensity score match analysis. J Pain Res. 2020;13:555-63.

Aboshama RA, Taha OT, Abdel Halim HW, Elrehim EIA, Kamal SHM, EISherbiny AM,
et al. Prevalence and risk factor of postoperative adhesions following repeated cesarean
section: A prospective cohort study. Int J Gynecol Obstet. 2023;161(1):234-40.

Mylonas I, Friese K. Indications for and Risks of Elective Cesarean Section. 2015;

Molina G, Weiser TG, Lipsitz SR, Esquivel MM, Uribe-Leitz T, Azad T, et al. Relationship

43



12.

13.

14.

15.

16.

17.

18.

19.

20.

between cesarean delivery rate and maternal and neonatal mortality. JAMA - J Am Med
Assoc. 2015;314(21):2263-70.

Duan G, Guo S, Zhang Y, Ying Y, Huang P, Zhang L, et al. Effects of epidemiological
factors and pressure pain measurements in predicting postoperative pain: A prospective
survey of 1,002 Chinese patients. Pain Physician. 2017;20(6):E903-14.

Demelash G, Berhe YW, Gebregzi AH, Chekol WB. Prevalence and Factors Associated
with Postoperative Pain After Cesarean Section at a Comprehensive Specialized Hospital
in Northwest Ethiopia: Prospective Observational Study. Open Access Surg. 2022;Volume
15:1-8.

Mahama F, Ninnoni JPK. Assessment and Management of Postoperative Pain among
Nurses at a Resource-Constraint Teaching Hospital in Ghana. Nurs Res Pract. 2019;2019:1—
7.

Roofthooft E, Joshi GP, Rawal N, Van de Velde M, Joshi GP, Pogatzki-Zahn E, et al.
PROSPECT guideline for elective caesarean section: updated systematic review and
procedure-specific postoperative pain management recommendations. Anaesthesia.
2021;76(5):665-80.

Sangkum L, Chalacheewa T, Tunprasit C, Lavanrattanakul P, Liu H. Predicting the Severity
of Acute Pain after Cesarean Delivery: A Narrative Review. Curr Pain Headache Rep. 2024;
Teshome ZB, Seifu MA. Management and associated factors of postoperative acute pain in
cesarean section performed under spinal anesthesia, prospective cohort study. Int J Surg
Open [Internet]. 2022;46(July):100529. Available from:
https://doi.org/10.1016/].ijs0.2022.100529

Osterman MJK, Hamilton BE, Martin JA, Driscoll AK, Valenzuela CP. National Vital
Statistics Reports Births : Final Data for 2021. Natl Vital Stat Reports. 2023;72(1):1-52.
Hussen I, Worku M, Geleta D, Mahamed AA, Abebe M, Molla W, et al. Post-operative pain
and associated factors after cesarean section at Hawassa University Comprehensive
Specialized Hospital, Hawassa, Ethiopia: A cross-sectional study. Ann Med Surg [Internet].
2022;81(July):104321. Available from: https://doi.org/10.1016/j.amsu.2022.104321
Emrich NLA, Tascon Padron L, Komann M, Arnold C, Dreiling J, MeiBner W, et al. Risk
Factors for Severe Pain and Impairment of Daily Life Activities after Cesarean Section—A
Prospective Multi-Center Study of 11,932 Patients. J Clin Med. 2023;12(22).

44



21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

Bimrew D, Misganaw A, Samuel H, Daniel Desta T, Bayable SD. Incidence and associated
factors of acute postoperative pain within the first 24 h in women undergoing cesarean
delivery at a resource-limited setting in Addis Ababa, Ethiopia: A prospective observational
study. SAGE Open Med. 2022;10.

Holmes R, La JO, Fuller M, Habib AS. Postoperative analgesic consumption for primary
versus first repeat Cesarean delivery: a historical cohort study. Can J Anesth [Internet].
2024; Available from: https://doi.org/10.1007/s12630-024-02786-2

Mehdiratta JE, Saab R, Chen Z, Li YJ, Habib AS. in the United States. Int J Obstet Anesth.
2020 Nov;44:60-7.

GURBUZ T, TANRIDAN OKCU N. Charecteristics of postcesarean section pain. J Heal
Sci Med. 2021;4(1):1-6.

In T. OBSTETRICS & GYNECOLOGY Clinical Obstetrics & Gynecology Continuing
Education and Review Diabetic Ketoacidosis and Euglycemic Diabetic. 2024;44(3):1-8.
Cai Q, Gong H, Fan M, Chen W, Cai L. The analgesic effect of tramadol combined with
butorphanol on uterine cramping pain after repeat caesarean section: a randomized,
controlled, double-blind study. J Anesth [Internet]. 2020;34(6):825-33. Available from:
https://doi.org/10.1007/s00540-020-02820-9

FASSOULAKI A, STAIKOU C, TSAROUCHA A, MICHA G, PARASKEVA A. Acute and
Chronic Pain after Cesarean Delivery under Subarachnoid Anaesthesia. Is Postoperative Analgesia
Adequate? A Cohort Observational Study. Maedica - A J Clin Med. 2021;16(1):41-7.

Getahun Z, Kebede M, Tilla M, Ashak G, iuzzolino M, Urmale A, et al. Comparison of postoperative
pain severity between primary and repeated cesarean section: a prospective cohort study. BMC
Anesthesiol. 2025;25(1).

Ummah MS. No Title [Internet]. Vol. 11, Sustainability (Switzerland). 2019. 1-14 p. Available
from: http://scioteca.caf.com/bitstream/handle/123456789/1091/RED2017-Eng-
8ene.pdf?sequence=12&isAllowed=y%0Ahttp://dx.doi.org/10.1016/j.regsciurbeco.2008.06.005%
OAnhttps://www.researchgate.net/publication/305320484 SISTEM_PEMBETUNGAN_TERPUSA
T_STRATEGI_MELESTARI

Holmes R, La JO, Fuller M, Habib AS. Postoperative analgesic consumption for primary versus first

repeat Cesarean delivery: a historical cohort study. Can J Anesth Can d’anesthésie [Internet].

2024;71(11):1518-24. Available from: https://doi.org/10.1007/s12630-024-02786-2

45



ANNEX

ANNEX ONE: ENGLISH VERSION INFORMATION SHEET

Title of study: Comparison of Postoperative Pain Severity and Analgesic Consumption Between
Primary and Repeat Cesarean Sections Within 24 Hours Under Spinal Anesthesia at Tikur Anbessa
Specialized Hospital, Addis Ababa, Ethiopia (2024/25 G.C.).

Good morning/afternoon. | am , a data collector for research to be
conducted by Mequanint Zenebe, a postgraduate student at the Department of Advanced Clinical
Anesthesia, School of Medicine, and Addis Ababa University. Today, | am here to collect
information regarding postoperative pain severity and analgesia consumption among patients who
underwent primary cesarean sections versus first and second repeated C-sections under spinal
anesthesia at TASH.

You have been selected to participate in a study because you will be undergoing a C-section with
spinal anesthesia in the chosen operating room. The researcher is working on the record here for
information when I decide to be a collector, it is to protect the confidentiality of the information.
Participation in this study is completely voluntary, and you can decline to participate. Furthermore,
you have the right to withdraw from the study at any time if you choose to do so. Participating in
the survey has no personal benefits, but the results will help researchers and other healthcare
professionals develop better ways to manage differences in postoperative pain.

Please note that any information you provide will be confidential using a unique code number.
Only the researcher will have access to the coded data. The data collected will be used solely for
this study. Your willingness to participate is crucial to the success of this study.

Consent form

According to the information provided earlier, you were briefly informed about the study and
clearly understood its purpose. Would you please tell me if you agree to participate in the study?

1. Yes | agree, thank you! Please continue to the next page.
2. No | disagree, thank you! Kindly move on to the next eligible participant.

| have heard the information on the description page of the study, and the purpose of the study,
and understand that not all the answers | give will be forwarded to a third party.

Your signature below indicates that you agree to participate in this study.

Date of data collection

Participant signature

Supervisor (Checked): Name Signature Date

The name of the chief researcher: Mequanint Zenebe Signature Date

Address: Addis Ababa, Ethiopia
If you have any questions, you can contact me at zenebemequa33@gmail.com or +251946423244
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ANNEX TWO: QUESTIONNAIRE

Instruction: For each question, please mark [V] the number of alternatives that fit the response
and fill in the blank space provided or choose from the given alternatives.

Data code

PART I: QUESTIONNAIRE ON SOCIO-DEMOGRAPHIC CHARACTERISTICS OF MOTHERS

Serial number Question Response

1. Age (in years) Under 18 ------ 31-40 --------
18 -30 ------- 41 —50 --------

2 BMI kg/m2

3. Weight kg

4 Height cm

5 Ethnicity Amhara Tigray
Oromo Sidama
Somali Other:

6. Educational Level No formal education Secondary school
Read and write Degree and above

7. Marital status Single Windowed
Divorced Married

8. Residence Urban Rural

PART Il: QUESTIONS ON OBSTETRIC CHARACTERISTICS AND PERIOPERATIVE FACTORS

9. Do you have any chronic medical conditions? Yes If yes, specify:
No
10. | ASA physical status | I
11. | Have you had any previous surgeries? Yes If yes, specify:
No
12. | How many times have you been pregnant? 1 3
2 4 or more
13. | How many children do you have? 0 2
1 3 or more
14. | Preoperative pain No [0] Moderate [4-6]
Mild [1-3] Severe [7-10]
15. | Preoperative analgesia given Yes No
[If your answer is yes to question number 16, answer question number 17 if not leave it.
16. | Type of analgesia Dose in mg Dose in mg
Tramadol ............... Pethidine ............
Diclofenac ................... Other
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17. | Type of incision LI Classical [midline]
[__| Pfannenstiel [horizontal]
18. | Duration of surgery min
19. | Type of Cesarean Section LI Primary | Repeated
[Frist and second ]
20. | What was the reason for your C- section? [__|Elective | Medical condition
[__|Emergency | Other:
21. | How many previous C-sections have you had? |1 L
[_INo
22. | The dose of bupivacaine given L_110mg LI 15mg
[ 1125mg [
23. | Adjuvant added 1 Yes I yes, specify;
[_INo
24. | Intraoperative analgesia given I None | Fentanyl
| Tramadol

PART I11: QUESTIONS ON POSTOPERATIVE PAIN CHARACTERISTICS, PARTICIPANT
RESPONSE BOTH AT REST AND ON MOVEMENT [USING NRS] AND ANALGESIA USAGE

0 1 2 3 4 5 6 7 ] 8 9 10
| ] | J
| | |
None Mild Moderate Severe
[g219™ Uangm PAGR]  [ATN+S UdngR] [®hhAT Uangr] [hng yangr]

25. | Pain intensity at rest and while 1hr. at rest 1hr. while moving
moving on a scale from (0-10) inthe | ] No [0] [ INo[0]
first hour’s post-surgery.] 1 Mild [1-3] 1 Mild [1-3]
| Moderate [4-6] | Moderate [4-6]
| Severe [7-10] | Severe [7-10]
26. | Pain intensity at rest and while 6hr. at rest 6hr. while moving
moving on a scale from (0-10) in the | -—/No [0] L INo[0]
6 hours post-surgery LI Mild [1-3] LI Mild [1-3]

| Moderate [4-6]
| Severe [7-10]

| Moderate [4-6]
| Severe [7-10]
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27. | Pain at rest and while moving Ona | 12hr. at rest 12hr. while moving
scale from (0-10) in the 12 hours No [0] Mild [1-3]
post-surgery Mild [1-3] Moderate [4-6]

Moderate [4-6] Severe [7-10]
Severe [7-10]

28. | Pain intensity while moving On a 24hr. at rest 24hr. while moving
scale from (0-10) in the next 24 No [O] No [0]
hours post-surgery. Mild [1-3] Mild [1-3]

Moderate [4-6] Moderate [4-6]
Severe [7-10] Severe [7-10]
29. | Did you experience any of the following Incisional pain Back pain
. Visceral pain Shoulder pain
- 2
types of pain post-surgery” (Abdominal pain) Other:

30. | How would you describe the nature Sharp Constant
character of your pain Dull Intermittent

yourp Throbbing

31. | Type and dose of pain medication Dose in mg Dose in mg

. L i None Morphine
given within 24 hours of post IV Paracetamol Fentanyl
operative Diclofenac Suppository Tramadol IV

Diclofenac IM
32. | How often did you take pain Not at all 4-5 times
medication in the first 24 hours? Once_ More than 5 times
2-3 times
33. | Any extra analgesia requirement Yes If yes, specify:
No

34. | Did you experience any side effects Yes: If yes, specify:
from the pain medication? No

35. | Did you use any traditional medicine for pain relief? Yes No

36. | Pain relief rating from medication No [0] Moderate [4-6]

Mild [1-3] Severe [7-10]

37. | Family/community support during Very supportive
24 hours post-surgery? Somewhat supportive Not supportive

38. | Did you experience any complications Yes If yes, specify:
during 24 hours post-surgery? No

39. | Additional comments or concerns regarding your postoperative pain: ---------====-==mmmmmmmmmmmmemoeeeen
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ANNEX [ANZ] A1 &1 AMG+ +AFLPTF a0/E aofan, AT PLPLATT AOMPLP 36

PhsE CON : NMLC AINA NTAALHE PATHA T A&N ANN T AFP&L N 2017 A. 9° F NTLTA
(NANCNZ) ATNEHS OdNLM- ACDEARL P 9H, ATLAPT ASCID- AE NDAS. AT AL MLIR AT IH
+8299 ATHAPT AECID- AS NOAS. FNMPF ahnA NbL M5 NHBA N YL At NAFT N PAD-
PUARGR NNLHF AT PUMRYD aONF7R & B - TOBC 1M =

mS 2hMA% AL 1% = NHU PATFA @A PIPAL PMs NAT™P ALY ALY
NANCNZ ATNEHL NLM- AMREML P 9, ATLAPT T247 AS NMASTEU AT AL MLI® AT 9IH
+839M ATLAPT T2247 AE NMASTEY FNPF daohhA hel m19 NYA hATE NAT E9° Ahh Y P
et ART &N PA@T PUARIR ANLT AT PUARGR AR +7A &2.37 NTRA CAN N ASA ANN RLACAL
NATINEHE FIRUCT W&A PEULZ T2 P +T94 PP R AP Y 3F HIN ATLNSF MG NARZE APHINPTH AL
AT ACAPT NA®MPS av/ 8 APANANN: 1O i

ACOAP PG+ ANA NAPPT +02CMPA: TPATLEID N+HARZMA- PPL M5 A&A @D ANChE ATNEHP
AATLMAL. T AT, AHU APHIN AL PN MTFH AL ALY AGRZE ANANYT AGPCMT PARZEM.7
MAMLPIT ACPMNP NAe 10 2 NHU mTF N PAPT +ATR A N4 NLPLTEITF 10 T AT
ACOP AMRA+E A9R(, PARAT AN F AAPT, N+ TI49PT LUT ATRLZ NARZ M- NFRY5 M-9° LH NG+
PAP @Mt aNF AAPF = NG+ @AM AGRA+E gRFGR Po)) MPIRF PAIRT 19C 9F MMtF
+a LM PF AT AdT PMST NATPPT NP MmI5 NHA PAMY PUARIR ARYF AMREMML P+AN
amY2FT ATHIEF L8 A =

ayIT M9 PAY PN+ LB AR PLPY N ¢mC NAPMPI® NNAMNLC LMNPA: +APLMLM- NF N
P+L/1mT an/E oYt £ FAA: PHANANG- A28 AHU MGF NF mEIR AL LM-AQ = ATRA+E £ $ LT
@ Py AHYU ™5+ ANt OAT 0

PATPIRITF P& = $LID A NPLND- AOLE AOALT AA DT+ Nhes ATE PO¢ +LCAA AT FATID-T
NIAR +Z&+PA = AUT NG+ AGRA+& NHATI™ ANAPT 147 2

I. AP ANTTALT ATRATAL! ANAP ML M bAD- 18 Bbmk =
Il. A2 AANTIQ9 T AARATALR NL91F ML PMB Nk +AFL £YS8. =

NG+ ARo)AeR, 7% MNM PAD-Y ABZE T PG+ GAMH AGDFAL AT PIPWMFM AANTF U ML AN+E
M7 ATLMLHAAG +2 2 FAL : NHMTILT® NG+ AL ATPA+E MLID AATRA+E MLJD NT97E M-g
1H NG+ MM+ AYLIFA +Z & FAU

NHU NFT PAD- LCTP NHU DT NP AGRA+E& AONTaYHTPT PR P4 ::

an /8 e ANANNT 7

P4 LCTT

PLA-TOMELP M Pbm- NI : &CT™ $7
+&MM¢s Nge : &G $7

PPT LML NI : AN TYE HIN LD $7

AECA REN ANN T ATELL T T MID ALY M PR NAT NATRA AE A :
zenebemequa33@gmail.com LR PaRNLA NAN : +251946423244 A P17 RFAA =



ANZ UAF : @M e3P [QUESTIONNAIRE]

anan/ @ [Instruction] : AALT8718 P ANDTT NIPAR- IC PARNTIAD PAAR (bt ML AL
FRANT [V] PECH AT PPZN@Y NR N BODA MLID N+HAMT ATYLT MAM £9°2M. =
[For each question, please mark [V] the number of alternatives that fit the response and fill in the
blank space provided or choose from the given alternatives.]

P-4 [Data] h&

N&EA AL : NA ATHT TUNEP - N1 - AHAN NULLF aPM L& [Questionnaire on socio-

demographic characteristics of mothers]

panA P M PP (Question) g2 AR (Response)
L LT
1' O.E‘“":L (m‘\ﬂ“,ﬂ":l‘) h18 n‘d.,:'."r, _______ 31,40 ........
[Age (in years)] 18 — 30 —oeemmmev 41 — 50 --------
nANLt [Weight ] .21 (k)
¢ao+ [Height] A% (cm)
PAD-7F NHF A 780N h.<1/ o3 2 (kg/m2)
[BMI]
RGO L]
NP M
6. PRIRUCE £lE meNng +9ouct PAGR UA+E 848 +IPUCT
[Educational Level] [No formal education] N+ [Secondary school]
MINA AT AORE £.°1¢ and above
[Read and write]
7 PINF U [Marital 1MA [Single] N4 PPN
status] P42 [Divorced] [Windowed]
P£1NF [Married]
8.

N7~ [Residence]

N+3 [Urban]

1MC [Rural]




N&A I1: DA PETN NULLT AT PTLPTE-NEA F2NTP$F B PEPF [Questions on Obstetric
characteristics and perioperative factors]

9. | wCPALE PMT FC AA? [Do you have Yes If yes, specify
any chronic medical conditions?] No ’

10. | eATaZN PATNEH BN T T9UNLAN | I
ANA® U133~ [ASA physical status ]

11. | hHU N&AF PHELTF & MITPTF FLPA? Yes If yes, specify
[Have you had any previous surgeries?] No

12. | W74 11 ACHH PTF54? [How many 1 3
times have you been pregnant?] 2 4 or more

13. | At AEF Ac+? [How many children 0 2
do you have?] 1 3 or more

14. | heL m19 N&F Yaegm [Preoperative No [0] Moderate [4-6]
pain] Mild [1-3] Severe [7-10]

15. | hee Ah9ee NéA+ P+AM Pyange Yes No

N 3-7A [Preoperative analgesia given ]

AM PR ML 16 ANP AP NPT NA+DF M P ML 17 BAPALMN: =
[If your answer is yes to question number 16, answer question number 17 if not leave it.]

16. | pyange ayp +7R RRYF Dose in mg Dose in mg
AT @ m [Type of Tramadol .............. Pethidine ...............
analgesia and dose] Diclofenac ................ Other

1. ?m*dm_"%"_:'" Classical Pfannenstiel [horizontal]
[Type of incision] [midline]

18. | e m79m- 11, [Duration of surgery] n e¢e

19.| pmURY ATCAPY pamBEans e 9, [primary] ATE ML UAT IH
A&7+ [Type of CS] P+ L1700 [Repeated]

20| PARURTY ATEAPY TPNTLY p-han/M [Elective] PNIRG U3
o7 1NC? [What was the £Y1+E [Emergency] AA
reason for your C- section?]

21 | A7 PP RAR ATLAPY INGPF2 [IF yes, | T
how many previous CS have you had?] No

22. | Dose of bupivacaine given 10mg 15mg

12.5mg




23. | Adjuvant added [drug name and dose] IYes 1 1fyes, specify
[_INo

24. | Intraoperative analgesia given ' None | Fentanyl
[__|Tramadol

NEA 111: heL 1T NEA PURIR NYLLT T P+HAFLPT TPAR NALET T NATPNPMA AL AT

8Z-Uamrgm AmP$I® [Post-operative pain characteristics, participant response both at rest and on
movement using NRS and analgesia usage].

0 1 2 3 i} 5 6 7 § 8 9 10
| | | | | |
| |
None Mild Moderate Severe
[ 9°19° Uange PAGR | [ ATH+E Udnge ] [ aohhAF yange ] [ hng yaegm ]

25. 1hr. at rest 1hr. while moving
Nl MIT@ NBA NALET NST AT
N YeALANT 10 NFEX@LP AGT g No [0] g No [0]
Mild [1-3] Mild [1-3]
@M N [0-10] NAD- 93 HY AL PyYdrgm
N [0-10] m:L | Moderate [4-6] | Moderate [4-6]
m?’ T _ _ | Severe [7-10] | Severe [7-10]
[Pain intensity at rest and while moving on
a scale from (0-10) in the first hour’s post-
surgery.]
26.| neL M5 NBA NALZET AT AT 6hr. at rest 6hr. while moving
N, 7+ALANT LH NAF 6 AT
@AM n [0-10] NAG» T9HY AL Pydnge [ INo[0] [ INo[0]
N LI Mmild [1-3] LI Mmild [1-3]

[Pain intensity at rest and while moving on
a scale from (0-10) in the 6 hours post-

surgery.]

| Moderate [4-6]
| Severe [7-10]

| Moderate [4-6]
| Severe [7-10]




27, neL Mm15 NBA NALEF AT AS 12hr. at rest 12hr. while moving
N, %¢A+MNT LH NAT 12 N9FT No [0] No [0]
@AM N [0-10] NAG®- TR HTY AL PYdrge Mild [1-3] Mild [1-3]
N e Moderate [4-6] Moderate [4-6]
[Pain at rest and while moving On a scale Severe [7-10] Severe [7-10]
from (0-10) in the 12 hours post-surgery.]

28.| N m15 NBA NALETF AT AT 24hr. at rest 24hr. while moving
N, %¢APENT LH NAT 24 NSFT No [0] No [0]
@-N N [0-10] NAD- T HTY AL PyYdarge Mild [1-3] Mild [1-3]
NIt Moderate [4-6] Moderate [4-6]

7-1 7-1

[Pain intensity while moving On a scale Severe [7-10] Severe [7-10]
from (0-10) in the next 24 hours post-
surgery.]

29. neL ™19 N3A hTh+i+ PNe AdPIR [Incisional pain]
ARTF UaRIR R IMIRP FA? [Did Visceral ma®ge (P28 yamg®) [Abdominal pain]
you experience any of the PECN Yarge [Back pain]
following types of pain post- P+nA hange [Shoulder pain]
surgery?]

30.| pyaegeyy +emE ALY NAZ9® [Sharp] ¢ [Constant]
TIARPAU? _ AMNAT [Dull] P P
[How would you describe the' 2% [Throbbing] [Intermittent]
nature or character of your pain?]

LI nee ungeq N5A N24 Mot Dose in mg Dose in mg
@D P+AM Prhdnge ao eyt None Morphine
ALTF AT @MY, [Type and IV paracetamol Fentanyl
dose of pain medication given Diclofenac Suppository Tramadol IV
within 24 hrs. of post-operative] Diclofenac IM

32.| naogan, pPE 24 A9+ @A PYADGD Not at all 4-5 times
A F78 LY 9OY PUA TH DALPA? Once More than 5 times
[How often did you take pain medication in 2-3 times
the first 24 S--hrs?]
MNLPA? [Any extra analgesia No specify

requirement?]




34.| pyange a3 AR eyt 9B ALY Yes I yes,
P170A +8F A DIPP +A? [Did you No specify
experience any side effects from the pain
medication?]

35.| AUangR a9 F9AR AYIE @19 NYAP Yes If yes,
am Y1+ +MPaPA? [Did you use any No specify
traditional medicine for pain relief?]

36.| hao eyt NYA PYARGD a9n 77 228 No [0] Moderate [4-6]
[Pain relief rate from medication (0-10)] Mild [1-3] Severe [7-10]

37. N9 ©FF PN LI Very supportive Somewhat
[Family support during recovery] Not supportive supportive

38.1 N 24 A% >+ @D 9 ALYT FeIC Yes If yes, specify
AIMGrP F+A? [Did you experience any No
complications during 24 hrs. of post-
operative?]

39.| heL ANTRT NBA UTRIRPTY N+ARANT +en9Z ANTPOFT LR N J+F NAPF [Additional

comments or concerns regarding your postoperative pain]
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