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ABSTRACT

Background: - Post-dural puncture headache (PDPH) is one of the major complications of spinal
anesthesia. It occurs in 32% of patients carrying a considerable morbidity. Also, the associated
symptoms last for several days, at times severe enough to impair patient’s quality of life. Several
risk factors contribute for the development of post-dural puncture headache which varies with
characteristics of individual patients, the type of spinal needle and the technique or approach used.
Objective: - To assess the prevalence and associated factors of post-dural puncture headache after
spinal anesthesia for caesarean section at three teaching hospital in Addis Ababa, Ethiopia.
Method: - An institution based cross-sectional study was conducted at 3 teaching hospitals of
Addis Ababa university. Consecutive sampling technique was used to include 904 study
participants of post-operative women during the study periods of December 15, 2024 G.C. — May
31, 2025 G.C. The data were coded, entered, and analysed by using SPSS version 25. Descriptive
statistics were used to describe the study variables. Logistic regression analysis was used to assess
associated factors of post-dural puncture headache. A p-value of < 0.05 was considered statistically
significant.

Results: PDPH was observed in 38.4% of patients (n=347), with the majority reporting a mild
headache (76.9%). Most headaches developed within the first 1-2 days post-procedure (72.3%).
Associated symptoms included neck stiffness (85.9%) and tinnitus (38.3%). Significant risk
factors identified included age >35 years (AOR: 2.7), ASA class III status (AOR: 1.9), previous
spinal anesthesia (AOR: 3.1), high gravidity (=5), and emergency cesarean section (AOR: 2.7).
Technical factors such as increased number of cerebrospinal fluid drops (AOR for three drops:
3.3) and multiple puncture attempts (AOR for three attempts: 31.6) greatly increased PDPH risk.
Procedures performed by residents and anesthesiologists were also associated with higher PDPH
incidence.

Conclusion: More than one-third of the study participants developed post-dural puncture headache
(PDPH) following spinal anesthesia. Younger age, previous PDPH, higher gravidity, emergency
cesarean section, multiple cerebrospinal fluid drops, repeated puncture attempts, and anesthesia
administered by less experienced providers were independently associated with increased risk.
Key word: incidence, associated factors, post-dural puncture headache, spinal anesthesia, A.A;

Ethiopia



1. INTRODUCTION

1.1 BACKGR OUND

A common form of regional anesthesia, spinal anesthesia, often referred to as subarachnoid block,
is administered by injecting an anesthetic agent into the subarachnoid space. It has been used
widely, particularly in obstetric patients undergoing cesarean delivery. Despite its extensive use,
post-dural puncture headache (PDPH), often referred to as post-spinal puncture headache, is still
linked to the procedure [1].

Quincke, Corning, and Wynter developed spinal anesthesia in 1885. For the first time, however,
spinal anesthesia was purposefully administered with 3 milliliters of 0.5% cocaine by German
surgeon Karl August Bier. Bier and Hildebrandt later administered spinal anesthesia on one
another, and both of them suffered from clinical symptoms of mild to severe post-dural puncture
headache (PDPH). A direct consequence of the puncture hole in the dura, which results in loss of
CSF (acts as a cushion supporting and protecting the brain) causes downward displacement of the
brain and resultant stretch on sensitive supporting structures [2-4].

For lower abdominal and lower extremity surgeries, spinal anesthesia is frequently utilized as it
causes the least amount of physiological disturbance, which reduces stress response, improves
operative conditions, causes minimal intraoperative blood loss, and reduces postoperative
morbidity. However, post-dural puncture headache (PDPH) may develop following the procedure;
first described in the year 1899. Ninety percent of headaches will occur within 2-3 days of the
procedure [3,5].

Lower fetal and maternal morbidity and need for postoperative analgesics are two benefits of spinal
anesthesia. However, post spinal headache that may be observed at postpartum period affects the
overall wellbeing of patients, resulting in decreased newborn care and increased complaints of the
mother. As per the criteria outlined in International Classification of Headache Disorders, post-
dural puncture headache refers to a kind of headache that emerges during five days following the
dural puncture, which deteriorates in the sitting or erect position, coughing, sneezing or straining
and diminished in supine position [6-9].

Post-dural puncture headache (PDPH) is one of major complications of spinal anesthesia. It occurs

in 32% of patients carrying a considerable morbidity. Also, the associated symptoms last for



several days, at times severe enough to impair patient’s quality of life. Different modalities are on
trial to decrease its incidence [5].

Although the exact mechanism of the PDPH is not known, there are two likely explanations: First,
adrop in the CSF pressure causes stretching of intracranial structures, which are pain sensitive and
are responsible for the classic headache. Second, release of CSF triggers a compensatory
vasodilation. A number of risk factors, such as the size and shape of the spinal needle, the direction
of the needle's bevel, the number of dural punctures performed, age, pregnancy status, and prior
medical history, all have a significant impact on the likelihood of post-dural puncture headache
(6). Even today, PDPH is a major clinical problem and a frequent consequence in the fields of pain

management and anesthesiology [7, 8].

0.7 % of obstetric patients who received neuraxial anesthesia experienced PDPH, according to the
multicenter Serious Complication Repository research. This rate can range from 1 to 10%,
depending on the spinal needle's diameter. PDPH should be diagnosed and monitored carefully
since it limits the mother's ability to care for both herself and her child (7).

1.2. STATEMENT OF THE PROBLEM

Post-dural puncture headache is a common side effect of neuraxial anesthesia in obstetric patients
worldwide. PDPH can increase the length of hospital stay and is associated with low patient
satisfaction and increased hospital readmission. Some factors known to be the causes of PDPH in
obstetric patients include the patient’s weight, large gauge spinal needle, Quincke needle, multiple
puncture attempt. However, it cannot be concluded or confirmed these factors in our population to

be the same in our setting [8-11].

The belief that unskilled persons could administer and that monitoring was not necessary was a
major contributing factor in postural puncture headache. This can be seen during the postpartum
period, impacting patients' general health and leads to a decline in newborn care and an increase
in mother complaints (4). The pain due to PDPH is very intense and leads to significant distress
for the patient, and is additionally associated with increased hospital stays and enhanced health
care facility expenses as well as frequent visit to hospital emergency department. Also, it may
enhance the chance of refusal of spinal anesthesia by patients in future (6).



The CSF loss rises with the size of the needle used to puncture the dura, and if a Tuohy needle is
utilized, the incidence of PDPH may reach as high as 70%. In a few cases, more severe
neurological complications have developed, including intracranial hematomas and reduction of
CSF pressure, since a chronic subdural hematoma may be mistaken for psychiatric disease, and
seizures may be diagnosed as eclamptic and can persist indefinitely in a minority of cases (10).
The headache emerges or worsen within 15 minutes of standing up, and it disappear or gets better
within 30 minutes of lying-in recumbent position. Even spinal anesthesia reducing mothers’
suffering pain and shortening their hospital stay there is predictors of post dural puncture headache
(12).

Pregnant women have an increased prevalence of PDPH. Depending on age, gender, and needle
size, the incidence of PDPH, a frequent complication of lumbar puncture, ranges from 10% to 40%
(12).

1.3. SIGNIFICANCE OF THE STUDY

In contrast to other permanent spinal anesthesia complications, post-dural puncture headache
(PDPH) is an iatrogenic complication of spinal anesthesia, with signs and symptoms thought to be
caused by loss of cerebrospinal fluid. Ethiopian healthcare focuses on providing primary
healthcare through community-level initiatives, primarily focusing on reducing mortality and
morbidity (14).

Less is known regarding the incidence, risk factors, and severity of PDPH in Ethiopia. By
identifying the prevalence rate and related risk factors of PDPH in this area, the study's findings
will aid in the development of protocols for the prevention and management of PDPH in obstetric
patients. They can also serve as a baseline for further research on related subjects.

Studying this topic among women at teaching hospital of Addis Ababa University in Addis Ababa
Ethiopia is important for university and study participants because PDPH is a significant indicator
of maternity satisfaction for health care quality, health impact, risk assessment, clinical decision,
patient safety and quality improvement through working on preventive measuring and devising

management protocols biasing off the incidence and identified risk factors.

Second, the data from the study will serve as evidence for healthcare professionals and managers

of healthcare facilities to use to make better decisions about management strategies, and clients



can request customized care plans that enhance patient safety and satisfaction, improving patient
center care and potentially reducing the morbidity and mortality associated with complications

from spinal anesthesia.

This study will also be helpful for researchers, policy maker and health bureau stakeholders in the
planning and implementation of intervention activities to improve the spinal anesthesia utilization.
Policy makers, health planners and managers design appropriate maternity services and put
strategies by developing guideline and regulation to ensure appropriate use of caesarean section,

thus contributing to improve maternal and neonatal health outcome.



2. LITERATURE REVIEW

Literatures related to post-dural punctual headache both at global and regional levels were
reviewed and discussed with Ethiopian perspective. Literatures were searched mainly from three
online electronic databases; Science Direct, PubMed and Google scholar and the search strategy
was employed as follows; Databases were searched applying key words “incidence of post-dural
puncture headache” OR “associated factors” OR “incidence of post-dural puncture headache and
associated factors” OR “post-dural headache”. In addition, the search was repeated with the same
keywords but including each African country. Google search has also been also applied where

appropriate.
2.1 PREVALENCE OF POST DURAL PUNCTURE HEADACHE

According to a Jordanian study, only 43 (6.3%) of the participants developed PDPH, despite
identified risk factors such as a history of tension headaches and recurrent punctures (1). A
comparable study on the incidence of post-dural puncture headache (PDPH) and post-dural
puncture backache (PDPB) in post-caesarean females after spinal anesthesia was carried out in
India, and the findings showed that the rates were 15.3% and 6% respectively (2).

The same rates of PDPH have been seen for both the gauge and the kind of needle. A total of nine
patients (18%) experienced PDPH. The incidence of PDPH did not differ significantly between
the two groups; in India, 4 (8%) patients in the median approach group and 5 (10%) in the para
median approach group developed classic PDPH (P=0.7268) (3). In the Pakistani study, three
patients (5%) had PDPH using the median technique, but just one patient (1.6%) had PDPH using

the para-median approach. There was no statistically significant difference (5).

In Turkey 8 of the 40 patients had a new-onset chronic headache after caesarean surgery, which
was significantly higher than the rates in the other groups of the patients whose pre-existing

headache worsened during the post caesarean section (7).

CSF loss from a dural puncture may cause headache, compensatory vasodilation, and intracranial
hypotension. The CSF loss and headache frequency increase with the size of the needle used to
puncture the dura. The incidence of PDPH can be as high as 70% if a Tuohy needle has been used
on study done in South Africa (10) and the incidence of PDPH was found to be 48.8% in Uganda
(12).



In three hospitals in Rwanda and the Democratic Republic of the Congo, the incidence of post-
dural puncture headache was 33.3% (18) and 27.5% (19) respectively. Additionally, after spinal
anesthesia for a Caesarean section, the incidence of post-dural puncture headache (PDPH) was
24.5% in Kenya (20) and 42.7% overall in a study conducted in the Gambia, where the majority
of cases presented with occipital headache (29.2%), lasting for three hours (18%) (21).

In a cross-sectional study in Ethiopia, the prevalence of post-dural puncture headache and related
factors was 28.7% at St. Paulo's and 25.7% at Dilla (12), (13). In a similar institution-based cross-
sectional study in Gonder, 45 patients (38.8%) who had spinal anesthesia experienced post-dural
puncture headache (16), and 42.6% of patients in a study in Bahir Dar developed PDPH (17).
The incidence of postural puncture headache was 20.2% (22) in a hospital-based longitudinal
study at Debre Tabor General Hospital in Ethiopia in 2019, while the pooled prevalence of PDPH
was estimated to be 23.47% (23) in another study conducted in 2021.

In Dilchora Hospital and Sabian Primary Hospital at Dire Dawa University in Ethiopia, an
institutional based cross-sectional study found that 21.7% of patients had post-dural puncture
headaches (24).

Hospital based cross-sectional study conducted at Tikur Anbessa Specialized Hospital and Gandhi
Memorial Hospital, Addis Ababa, Ethiopia. Post-dural puncture headache after caesarean section

with spinal anesthesia was reported to be 34.2% (25).

2.2 FACTORS ASSOCIATED TO POST DURAL PUNCTURE HEADACHE

In a study conducted in Jordan (1), frequent puncture attempts and the presence of tension
headache were found to be significantly associated (P<0.01) with PDPH; another study conducted
in Turkey revealed that needle shape, needle size, and needle orientation during puncture were
important factors. Atraumatic needles cause tissue fibers to separate, which readily heals after the
needle is removed. This lowers the risk of PDPH by preventing ongoing CSF leakage. Large-
diameter needles create a larger dura mater opening, which raises PDPH (4).

Known risk factors of PDPH in Pakistan include young age and low parity because the dura
become less elastic with increasing age. The increased level of estrogen in pregnant women leads
to increased vessel distensibility in response to CSF hypotension hence, increased risk of PDPH.
Pushing during the second stage of labor can increase the size of the dura hole leading to increase

in CSF leak. All the patients were of younger age (5).



Administration of spinal anesthesia requires proper positioning of the patient and knowledge of
spinal anatomy to deliver local anesthesia into the subarachnoid space. Depending on the surgical
procedure, the targeted dermatome level varies. The C8 dermatome is examined at the fifth finger,
the nipples at T4, the xphoid process at T7, and the umbilicus at T10. Following the operation, the
sitting group experienced a considerably higher incidence of PDPH than the left lateral decubitus
group (33.3% vs. 6.7%) (6).

Multiple logistic regression analysis in Turkey found that for every unit increase in pre-existing
headache, the risk of worsening headache increased by 1.51 times. This is because decreased CSF
volume pressure pulls on sensitive brain structures downward, and increased blood flow from CSF
loss causes cerebral arteries and venous dilatation, which leads to PDPH (7). Additionally, a study
conducted in Uganda found that blood loss exceeding 500 ml and previous spinal anesthesia
exposure are the main risk factors (11).

Puncture level, number of attempts, age, body mass index, amount of CSF fluid drops, gauge
needle size, sex, and type of procedure were all potential contributing factors. The incidence of
post-dural puncture headache has been found to be increased by three factors: low-to-normal body
mass index, obstetrical surgery, and young age. Furthermore, the best preoperative independent
predictor of post-dural puncture headache was found to be 25-gauge needles (12) and (13).

A study in Gonder found risk factors such as repeated attempts and needle sizes, to be significantly
associated with post-dural puncture headache (16) and, the multivariate logistic regression, to be
significantly associated with the dependent variable of PDPH (17) among patients with PDPH in
Bahir Dar.

Multivariable logistic regression revealed a statistically significant correlation between post-dural
puncture headache and prior spinal anesthesia with a 20 and 22-gauge needle and repeated attempts
(22). Having normal BMI, multiple attempts of spinal injection and spinal injection with a needle
size of less than or equal to 22-gauge were positively associated with the PDPH (23).

Mothers who had spinal anesthesia with 22-gauge spinal needle were seven time (7X) more like
to develop PDPH and single spinal attempts were also protective against PDPH on study done Dire
Dawa (24).



The severity of this PDPH was usually ranging from mild, moderate, and rarely severe. Significant
risk factors were body mass index <25 kg/m?, prior PDPH after previous caesarean section (18)
and in Democratic Republic of Congo were, history of spinal anesthesia, L2-L3 puncture level,
puncture attempts > 3, needle diameter <25 gauge, overweight patients, low operator level, age >

35 years, parity > 5, Quincke’s needle as well as urgent interventions (19).

High BMI, traumatic needle tip and the perpendicular orientation of needle were found to be
associated with PDPH at Thika Level 5 Hospital of Kenya (20), similar study done in Gambia,
gestational age; number of attempts; larger needle gauge and number of CSF drops, respectively

were statistically significant factors (21).



2.3 CONCEPTUAL FRAME WORK
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Figure 1. Conceptual framework showing the factors associated with post-dural headache
(Adapted from review of literatures, [1, 2, 3, 5, 7 10, 15, 18, 19, 23. 24, and 27]
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3. OBJECTIVES

3.1 GENERAL OBJECTIVE

e To assess prevalence and associated factors of post-dural puncture headache following
spinal anesthesia for caesarean section at three teaching hospital, Addis Ababa, Ethiopia;
2024/25 G.C.

3.2 SPECIFIC OBJECTIVE

e To assess prevalence of post-dural puncture headache after spinal anesthesia for caesarean
section at three teaching hospital, Addis Ababa, Ethiopia; 2024/25 G.C.

e To identify factors associated to post-dural puncture headache after spinal anesthesia for
caesarean section at three teaching hospital, Addis Ababa, Ethiopia; 2024/25 G.C.
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4. METHODS AND MATERIALS

4.1 STUDY DESIGN

Institutional based cross-sectional quantitative study was conducted at three teaching hospitals of

Addis Ababa University during the study period.

4.2. STUDY AREA AND PERIOD

The study area was at selected operation room and maternity/postnatal wards at the three teaching
Hospitals of Addis Ababa University (AAU) namely, Tikur Anbessa Specialized hospital (TASH),
Zewditu Memorial Hospital (ZMH), and Gandhi Memorial Hospital (GMH).

Ethiopia, a nation in the Horn of Africa, has Addis Ababa as its capital. The capital city is located
2,355 meters above sea level and occupies 527 kilometers. In terms of healthcare, the city currently
boasts over 500 clinics, 28 health centers, 35 health posts, and over 41 hospitals. And is home to
over 25 private hospitals and over 12 public hospitals. Of the total 12 public hospitals, 3 of them
are selected by convenience and included in the study.

Teaching hospital of Addis Ababa University are selected for this study because of feasibility,
access for enough sample, for being centers of referrals and teaching with different specialty units.
Tikur Anbessa Specialized Hospital is the largest referral and teaching hospital in the country and
is managed by Addis Ababa University, while the rest two are under Addis Ababa Health Bureau.
All of the selected hospitals give antepartum, intrapartum and postpartum care including caesarean

delivery service for 24 hours of a day.

TASH, GMH and ZMH averages; 6,356, 12,527, and 9,000 deliveries per year (2015 E.C.),
respectively, and currently having an average of 25 deliveries per day with a senior gynecologist,
resident, and intern on staff to assist with C/S. The study period was December 15, 2024 G.C. —
May 31, 2025 G.C.

12



4.3 POPULATION

4.3.1 SOURCE POPULATION

Comprises of all mothers who have undergone elective and emergency C/S under spinal anesthesia
at three teaching hospital of Addis Ababa University during the study period.

4.3.2 STUDY POPULATION

All sampled mothers who have undergone elective and emergency C/S under spinal anesthesia

who fulfill the eligibility criteria during data collection.

4.4 INCLUSION AND EXCLUSION CRITERIA
Inclusion criteria
e Use of Spinal Anesthesia for caesarean delivery
Exclusion criteria

e Mothers who had C/S under general anesthesia or need general anesthesia in between the

procedure, have complications like active bleeding, failed spinal anesthesia

e Mothers who have been diagnosed with Hypertensive disorders of pregnancy in current
pregnancy, pre-existing chronic or recurrent headache, and had previous diagnosis of migraine

headache were excluded.

e Mothers who are not willing to participate in the study

4.5. SAMPLE SIZE DETERMINATION AND SAMPLING TECHNIQUE

4.5.1 SAMPLE SIZE DETERMINATION

The sample size for the first objective was determined using single population proportion formula
using 42.6 % magnitude of patients developed PDPH (17), 5% of marginal error and 95%
confidence interval of certainty (alpha = 0.05).

n=z2(c/2)p (1-p)/d?
Where, n = Sample size, Z o = Critical value = 1.96
p = percent of women who undergo caesarean section = 42.6%
D = Precision (margin of error) = 0.05 n = (1.96)? 0.426(1-0.426)/ (0.05)*> =376

Adding a non-response rate of 5% =19
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The final sample size was n=395

The sample size was calculated for both single and double population proportion formula using

epi-info calc software.

Sample size for first objective

4 o)

- 3 ° |8 | £ B .
o .S 8 2] o g o
= k= < R 2 73 @ 5
= 2. g 3 0 g & 2 = 5
5 o s = s § § o £ R k5!
> & o 2 = g w Z = 3 &
Post dural puncture | 42.6% 95% 5% 376 10% 395 (17)
headache
Sample size for the second objective

= 0 = o ! 5}

0 @ o} = =}

2 CEE VBT |E | |2 2R lzl:
g5 | _82 |z |& |E£g |88 |Ef|e
= R2E4R3E |O |& |vwm |=2¢8 D 8 8
Sex of provider 31.8 48.5 1.664 | 80 558 56 612 26
Large needle size 24.4 37.1 1.623 | 80 822 82 904

The final sample size was the sample from the double population proportion, which is 904.

Therefore, sample size calculated using single population formula was judged sufficient source to

identify magnitude and associated factors post-dural puncture headache.

4.5.2. SAMPLING TECHNIQUE

Simple consecutive sampling technique was used to include study participants until the required

sample size is saturated after allocating sample proportionally to the study areas.
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4.6. VARIABLES

4.6.1. DEPENDENT VARIABLE
e Postdural puncture headache
4.6.2 INDEPENDENT VARIABLES

e Socio demographic characteristics — Maternal Age, BMI, occupation, education status

and residency

e Client related and Obstetric Factors — Gravidity, parity, gestational age, number of
gestations, history of previous C/S, history of spinal anesthesia, previous history of PDPH,

pregnancy related medical complication

e Anesthesia related factor - Patient position, number of attempts, experience of
anesthetists/resident, ASA assessment; Needle: size, shape (blunt, sharp), direction
(caudal, cephalic), Hydration prior to anesthesia, success of block, Number of CSF

drop/Opening pressure
e Other factors - Total blood loss, Type of procedure (Emergency and Elective C/S)

4.6 OPERATIONAL DEFINITIONS

e Post-dural puncture headache (PDPH) : It is a headache which may occur with in 5 days of
the dura puncture after spinal anesthesia; which is aggravated when standing or sitting and
relieved when lying flat; (ICHD - 3™ edition (2018)). Associated symptoms include stiff neck,
hearing loss, tinnitus, photophobia, hyperacusis, and nausea.

Severity of PDPH was rated on “numerical rating scale” from 0 to 10 (NRS-11) as mild, moderate,

and severe: 0 is the absence of headache; mild pain: 1-3 (hagging, annoying, and interfering

slightly with activities of daily living); moderate: 46 (interferes significantly with activities of
daily living); and severe: 7-10 (disabling; unable to perform activities of daily living). Patients

with a headache were evaluated and given standard treatment for the duration of the headache (17).

An 11-point numeric rating scale is a simple tool that tells us the patient’s perceived intensity of

pain. Patients are given a scale from 0 (no pain) to 10 (worst imaginable pain). Other anchors, such
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as ‘worst pain I’ve experienced’, can be used — same anchor was used every time. This is different

for every patient and should not be used to compare between patients. However, it is a very good

tool to assess response to treatment — at least a 2-point change in the scale is considered clinically

meaningful.

Rating | Pain Level

0 No Pain

1-3 Mild Pain (nagging, annoying, interfering little with activities of daily living)

4 -6 | Moderate Pain (interferes significantly with activities of daily living)

7—10 | Severe Pain (disabling; unable to perform activities of daily living)

v' BMI - a measure of maternal nutritional status calculated as the ratio of pre-pregnancy weight
in kilograms to the square of height in meters, expressed in kg/m2.

v" Blood loss during cesarean section - Total amount of blood lost from the start of skin
incision to completion of surgery, including losses from the operative field and surgical
sponges described by the operating surgeon.

v" Pregnancy related medical complication — Refers to any medical condition that develops

or is first recognized during pregnancy or that worsened by the physiological changes of
pregnancy and that may affect the outcomes for the mother or fetus or the method of delivery

(including cesarean section).

4.8. DATA COLLECTION TOOL AND TECHNIQUES

Data was collected via face-to-face interview, phone call and reviewing the medical chart using

structured, pre-tested data collection questionnaire. A structured questionnaire that was adapted

from different researches done on spinal puncture headache was used. The questionnaire included

post-dural puncture headache related character, sociodemographic character, obstetric related

character and anesthesia related character.

Three nurses in each study setting were recruited and trained on data collection procedure. For

data collectors and supervisors, relevant two-day training was given by the investigator to make

them familiar with the data collection tool, interview technique, eligibility of study subjects,

sampling techniques and ethical concern. Five percent of the sample was pre-tested before starting
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of the actual data collection period. Data was collected after obtaining oral informed consent (For
the face-to-face interview, for obtaining her medical record number to review the medical chart
and obtaining her phone number to access the participant for the follow-up question on assessing
post-dural puncture headache) from the study participants by the data collectors after being

selected by simple consecutive methods during the study period.

Following informed consent and screening for exclusion criteria, each individual participant was
requested to respond to the interview in a separate room; in the maternity ward for those cesarean
section is being done on elective basis a day prior to their surgery and in the postnatal wards after
completion of the surgery for those emergency cesarean sections. The follow-up phone call data

was collected after 1 week of the surgery assessing the patient status on PDPH.

Follow-up phone call interview was avoided in those participants who had PDPH prior to their
discharge. Participants who were identified to have PDPH, during their stay in the ward or on a
phone call interview; they were linked to the respective treating physician for appropriate

continuum of care.

Data from anesthesia provider was obtained after informed oral consent taken providing separate

information sheet in a separate room in the operation room.

Data collectors were supervised and questionnaire was checked daily for completeness and
accuracy to determine the validity to the questionnaire. Any problem that aroused during the data

collection process, appropriate intervention was made by the principal investigator.

4.9. DATA QUALITY CONTROL AND MANAGEMENT

The English version questionnaire was translated into Amharic and back translated to English to
check its consistency by language experts. The data collectors as well as supervisors were oriented
on issue related to the overall data collection procedure. Five percent of the questionnaire (20
questions) were pre-tested at Abebech Gobena Memorial Hospital which was not included in the
final sample to check acceptability and consistency two weeks ahead of the actual data collection
and necessary correction was taken. The completeness of the questionnaire was checked daily by
supervisor and principal investigators. Since no method is used to confirm the responses of the
participants, study participants were consented to give the truth by explaining the purpose and

importance of the study and assuring the confidentiality of data they provided.
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4.10. DATA PROCESSING AND ANALYSIS

With SPSS version 25 software, all of the questionnaires were reviewed, coded, entered, and
analyzed. Descriptive statics such as frequency were used for the presentation of independent
variable. The independent variables are metric or categorical, so tables and graph was also used
for data presentation. Binary logistic regression was used to identify factors associated with post-
dural puncture headache on the study participants. Multivariable logistic regression was used to
control the possible effects of confounders, and finally the variables which had independent
association with post-dural puncture headache was identified on the basis of AOR, with 95% CI
and p-value less than 0.25. A model for each outcome variables was created with a fitness test p-

value of more than 0.05.

4.11. ETHICAL AND LEGAL CONSIDERATION

Proposal was submitted to the DRPC of Obstetrics and Gynecology department for ethical
approval. An official letter of cooperation was written to the three study hospitals to collect data.
All the study participants were informed about the purpose of the study using the annexed
information sheet (annex 1) for the patient and annex V for the anesthesia provider. Verbal consent
was taken at the maternity ward a day prior to their surgery for the elective cesarean sections and
for those cesarean sections conducted on an emergency basis at the postnatal ward postoperatively
and in the operation room for the anesthesia providers. For the follow-up questionnaire on the
assessment of post-dural puncture headache; a phone call was used to address the question where
the phone number was collected in the initial interview along with her medical record number for
obtaining additional data from her medical charts. Interview was conducted in separate room

where privacy is maintained at all times.

Participants were informed about the time interval needed to complete the interview, what the
questions were about, and that it was not part of their routine care contact, and that the respondents
could refuse participation or terminate their involvement at any time during the interview, and
further more; that the information provided by each respondent would be kept confidential. In
addition to the report writing not referring a specific respondent. Those who has PDPH were linked
to the treating physician (in the postnatal ward or postnatal care clinic) to obtain care.
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4.12. DISSEMINATION PLAN

The study result will be presented and submitted to the Department of Gynecology and Obstetrics,
Addis Ababa University and Ethiopian Minister of Health. The manuscript of the study will be
sent to relevant national and international journals for publication. The copy of the article will be

placed in the library of the college of health science, AAU for future reference.
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5. RESULT
5.1 SOCIO-DEMOGRAPHIC CHARACTERISTICS OF THE STUDY PATIENT

In this study 904 study participants were involved making the response rate 100%. The most
frequent age group in the study was 25-34 years of age, comprising 63.7% of the participants, with
a PDPH occurrence of 35.8% amongst them. The most common educational status was secondary
education, making up 37.1% of the participants, where 34% of them experienced PDPH. In terms
of occupation, housewives made up for the largest percentage of the sample (46.1%), with a PDPH
rate of 36.2%. The majority of respondents resided in Addis Ababa, accounting for 89.6% and
38.1% of whom had experienced PDPH. For BMI, the 18.5-24.99 category had the highest
representation at 44.8%, with a PDPH rate of 34.6%. Regarding with ASA physical status
assessment, the majority were classified as ASA 1l (77.7%) from the participants, among whom
33.2% developed PDPH.

A statistically significant association was found between age and the incidence of PDPH (y* =
18.78, p < 0.001). Educational status also showed a significant relationship (y*> = 14.5, p = 0.002);
where women who were unable to read and write had the highest PDPH rate at 52.3%. BMI was
significantly associated with PDPH (% = 16.2, p = 0.001), with the highest rate (53.5%) observed
in women with BMI > 30. Furthermore, ASA status demonstrated a strong association (y* = 28.4,
p <0.001), as ASA Il patients experienced a much higher PDPH rate (56.4%) compared to ASA
Il patients (33.2%).

Table 1. The sociodemographic characteristics of the study participants among women who

delivered by cesarean section in the three teaching hospitals of Addis Ababa University

Variable PDPH Total (%0) chi square (p-
Yes No value

Age in years

17-24 68(31.6) | 148(68.4) 215(23.8)

25-34 106(35.8) | 370(64.2) 576(63.7) 18.78(0.000)

>35 73(64.6) 40(35.4) 113(12.5)

Religion

Muslim 106(44.4) | 133(55.6) 239(26.4)

Orthodox 164(35) 305(65) 469(51.9) 1.16(0.764)

Protestant 72(39.3) | 111(60.7) 183(20.2)

Catholic 5(38.5) 8(61.5) 13(1.4)

Marital status

Married 326(37.4) | 545(62.6) 871(96.3)
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Divorced 6(60) 4(40) 10(1.1) 7.68(0.053)
Single 10(71.4) 4(28.6) 14(1.5)

Widowed 5(55.6) 4(44.4) 9(1)

Educational status

Unable to read and write 23(52.3) 21(47.7) 44(4.9)

Primary 94(37.9) | 154(62.1) 248(27.4) 14.5(0.002)
Secondary 114(34) 221(66) 335(37.1)

Collage and above 116(41.9) | 161(58.1) 277(30.6)

Occupation

Housewife 151(36.2) | 266(63.8) 417(46.1)

Government employee 36(35) 67(65) 103(11.4) 9.51(0.050)
Private employee 92(43.2) | 121(56.8) 213(23.6)

Daily laborer 5(31.3) 11(68.8) 16(1.8)

Merchant 63(40.6) 92(59.4) 155(17.1)

Husband education (n=854)

Unable to read and write 0 8(100) 8(0.9)

Primary 32(31.1) 71(68.9) 103(11.8) 6.01(0.111)
Secondary 98(41.4) | 139(58.6) 237(27.2)

Collage and above 196(37.5) | 327(62.5) 523(60)

Husband occupation

Government employee 91(40.1) | 136(59.9) 227(26.1)

Private employee 125(35.4) | 228(64.6) 353(39)

Merchant 89(39.9) | 134(67.2) 223(24.7) 1.68(0.79)
Daily laborer 21(32.8) 43(67.2) 64(7.3)

Unemployed 0 4(100) 4(0.5)

Residency

Addis Ababa 309(38.1) | 501(61.9) 810(89.6)

Out of Addis Ababa 38(40.4) 56(59.6) 94(10.4) 0.261(0.609)
Monthly income

<10000 123(38.8) | 194(61.2) 317(35.1)

10000-20000 135(34.3) | 259(65.7) 394(43.6) 4.40(0.111)
>20000 89(46.1) | 104(53.9) 193(21.3)

BMI

<18.5 18(33.3) 36(66.7) 54(6)

18.5-24.99 140(34.6) | 265(65.4) 405(44.8)

25-29.99 81(33.3) | 162(66.7) 243(26.9) 16.2(0.001)
>30 108(53.5) 94(16.5) 202(22.3)

ASA status

ASAI 233(33.2) | 469(66.8) 702(77.7) 28.4(0.000)
ASA Il 114(56.4) 88(43.6) 202(22.3)
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5.2 OBSTETRICS RELATED CHARACTERISTICS OF THE STUDY PARTICIPANTS

Among the study participants, women with gravidity II-IV were the most common group,

accounting for 65.8% of the total participant, with 38.3% of them developing PDPH. This

association was statistically significant (> = 6.16, p = 0.046). Similarly, multiparous women
(parity 2-4) represented 44.5% of the sample and had a PDPH rate of 43.1%, with parity overall

showing a significant relationship with PDPH (y* = 11.55, p = 0.009). The majority of cesarean

sections were emergency procedures, comprising 63.4% of cases, and among these, 40.8%

experienced PDPH — a highly significant association (y*> =25.73, p <0.001). Conversely, elective

cesarean sections had a lower PDPH rate of 34.1%. Additionally, among obstetric complications,
Gestational Diabetes Mellitus (GDM) was notably associated with a higher PDPH rate of 60.3%,

and this relationship was also highly significant (%> = 35.3, p < 0.001).

Table 2. Obstetrics related characteristics of the study participants

Variable PDPH total (%0) Percent (%o)
Yes No

Gravidity

I 97(36.2) | 171(63.8) 268(29.6)

-1v 228(38.3) | 367(61.7) 595(65.8) 6.16(0.046)

>V 22(53.7) | 19(46.3) 41(4.5)

Gestational age in weeks

<37 6(23.1) | 20(76.5) 26(2.9)

37-41*° 326(38.8) | 515(61.2) 841(93) 2.40(0.301)

>42 15(40.5) | 22(59.5) 37(4.1)

Interpregnancy interval (n=636)

<24 97(37.2) | 164(62.8) 261(41)

>24 153(40.8) | 222(59.2) 375(59) 0.220(0.639)

Number of fetuses

One 322(39) | 503(61) 825(91.3) 1.68(0.194)

Two 25(31.6) | 54(68.4) 79(8.7)

History of previous C/S

Yes 160(44.6) | 199(55.4) 359(39.7)

No 187(34.3) | 358(65.7) 545(60.3) 0.43(0.512)

History of medical illness

Yes 8(32) 17(68) 25(32.8)

No 339(38.6) | 540(61.4) 879(67.2) 0.773(0.379)

Types of medical illness (n=25)

Overt DM 5(25) 15(75) 20

Cardiac Illness 3(100) 0 3 2.02(0.568)
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RVIon HAART 0 2(100) 2

Types of C/S

Elective 113(34.1) | 218(65.9) 331(36.6)

Emergency 234(40.8) | 339(59.2) 573(63.4) 25.73(0.000)
Estimated blood loss

<500 340(38.5) | 544(61.5) 884(97.8)

>500 7(35) 13(65) 20(2.2)

Obstetric complication

Yes 80(38.6) | 127(61.4) 207(22.9) 0.94(0.33)
No 267(38.3) | 430(61.7) 697(77.1)

Type of Obstetric Complication (N=207)

Antepartum hemorrhage 63

GDM 38(60.3) | 25(39.7) 71 35.3(0.000)
IUGR 27(38) 44(62) 14

Oligohydramnios 5(35.7) 9(64.3) 18

Post term 3(16.7) | 15(83.3) 2

Preterm labor 0 3

PROM 7(19.4) | 29(80.6) 36

5.3 INDICATION FOR CAESAREAN SECTION AMONG THE STUDY

PARTICIPANTS

The most common indication for the caesarean sections in the study participants were NRFS,

accounting for approximately 41.9% of the cases (n=379) followed by a history of one previous

C/S scar opting for repeat, representing about 20.02% (n=181), and one previous C/S scar with an

X-factors at 10.4% (n=94). Indications such as having two or more previous C/S scars accounted

for 10.8% (n=98), while malpresentation and malposition made up for 5.3% (n=48) of cases.
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Figure 2. Indication for caesarean section among the study participants

400

350

300

250

200

150 98

100

22 18

»0 ' - - - - o» 2 &

NRFS sCIS 1 pre C/% >I= 2 previou: Multiple IUGR with  Failed induct Macrosomia=  Cord prolapse Cord
m df e CIS scar n i Ip ‘ Gestation + X- mnppm X-factor presentation
factors normality

B C/S indication

5.4 THE ANAESTHESIA CHARACTERISTICS OF THE STUDY PARTICIPANTS

Most patients (90.4%) received intravenous/oral hydration prior to anaesthesia, and 37.6% of them
developed PDPH. All patients were in the sitting position during spinal anaesthesia (100%). The
most commonly used needle gauge was 23G, used in 37.9% of cases, with a PDPH rate of 34.4%.
Regarding number of CSF drops, two drops were observed in 52.4% of cases, with a PDPH rate
of 39%. the majority had one attempt (337 cases), with a PDPH rate of 20.8%. The most frequent
anaesthesia provider group was anaesthetists, performing 86.6% of procedures, with a PDPH rate
of 34%.

Patients who did not receive hydration prior to anesthesia had a higher PDPH rate (46%) compared
to those who did (37.6%), and this association was statistically significant (> = 4.96, p = 0.026).
The number of CSF drops had a strong association with PDPH (2 =45.4, p <0.001); patients with
three drops had the highest PDPH rate (54.1%), while those with one drop had the lowest (18.6%).
A significant increase in PDPH from 20.8 percent (one attempt) to 92.4 percent (three attempts)
was also observed in the number of attempts (3> = 241.4, p < 0.001). The type of anesthesia
provider influenced PDPH rates significantly (y*> =41.9, p <0.001), with the highest rates among
those treated by anesthesiologists (68.9%) and residents (65%), compared to anesthetists (34%).
In contrast, provider experience in years did not show a statistically significant association with
PDPH (2 = 1.73, p = 0.42).
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Table 3. The anesthesia characteristics of the study participants

Variable PDPH Total (%)
Yes | No Percent (%)
Intravenous oral hydration prior to anesthesia 4.96(0.026)
Yes 307(37.6) | 510(62.4) 817(90.4)
No 40(46) 47(54) 87(9.6)
Patient position
Sitting 347(38.4) | 557(61.6) 904(100)
Needle Size in G 8.31(0.040)
25.00 88(46.6) | 101(53.4) 119(13.2)
24.00 147(42.9) | 196(57.1) 253(28)
23.00 87(34.4) | 166(65.6) 343(37.9)
22.00 25(21) 94(79) 189(20.9)
Types of needle tip
Cutting 347(38.4) | 557(61.6) 904(100)
Number of CSF drop 45.4(0.000)
1 37(18.6) | 162(81.4) 199(22)
2 185(39) | 289(61) 474(52.4)
3 125(54.1) | 106(45.9) 231(25.6)
Spinal anesthesia success
Yes 347(38.4) | 557(61.6) 904(100)
Number of attempts 241.4(0.000)
One 70(20.8) | 267(79.2) 337
Two 156(35.8) | 280(64.2) 436
three 121(92.4) 10(7.6) 131
Anesthesia provider 41.9(0.000)
Anesthetist 266(34) | 557(61.6) 783(86.6)
Anesthesia resident 39(65) | 517(66) 60(6.6)
Anesthesiologist 42(68.9) 21(35) 61(6.7)
Anesthesia provider experience in years 19(31.1) 1.73(0.42)
<4 137(40.8) | 199(59.2) 336(37.2)
4-8 200(37) | 341(63) 541(59.8)
>8 10(37) 17(63) 27(3)

5.5 CHARACTERISTICS OF PARTICIPANTS ON HISTORY OF PREVIOUS SPINAL
ANESTHESIA AND HEADACHE FOLLOWING THE SPINAL ANESTHESIA
Among all participants, 55.6% had no history of previous spinal anesthesia. However, those with

a history of spinal anesthesia had a much higher PDPH rate (50.1%) compared to those without

such history (29%). A significant association was observed between prior spinal anesthesia

exposure and PDPH occurrence (3> = 33.39, p < 0.001). Furthermore, the history of headache
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following previous spinal anesthesia was also strongly associated with current PDPH risk (> =

12.7, p < 0.001).

Table 4. Characteristics of participants on history of previous spinal anesthesia and

headache following the spinal anesthesia

Variables PDPH Total (%) chi-square(p-value)
Yes No

History of previous S/A

Yes 201(50.1) | 200(49.9) 401(44.4 33.39(0.000)

No 146(29) | 357(71) 503(55.6)

Any headache following the S/A

Yes 190(56.2) | 148(43.8) 338(84.3) 12.7(0.000)

No 11(17.5) | 52(82.5) 63(15.7)

5.6 THE CHARACTERISTICS OF POST-DURAL PUNCTURE HEADACHE

Among the 904 patients who underwent spinal anesthesia, 38.4% (n=347) reported experiencing
headaches afterward, while 61.6% did not. Of those who developed headaches, the majority
described their pain as mild (76.9%), with fewer reporting moderate (21.9%) or severe pain (1.2%).
Most headaches appeared within 1 to 2 days following the dural puncture (72.3%), while 27.7%
developed within the first 24 hours. All patients with headaches experienced worsening pain within
15 minutes of sitting or standing, which improved within 15 minutes of lying down. Frequently
associated symptoms included neck stiffness (85.9%), tinnitus (38.3%), and rarely nausea (0.6%).
The headache was predominantly localized to the front or back of the head (85.9%) and described
as throbbing or pulsing by 77.8% of patients, with a small proportion reporting dull aching pain
(8.1%).

Table 5. The characteristics of post-dural puncture headache among the study participants

Variable Frequency (n) | Percent (%)
Any headaches following the spinal anesthesia

Yes 347 38.4
No 557 61.6
Level of headache(n=347)

Mild pain 267 76.9
Moderate pain 76 21.9
Severe pain 4 1.2
Headache developed after how many days of dural puncture
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(n=347)

<24 hrs 96 27.7
1-2 days 251 72.3
Headache worsens within 15 minutes after sitting or standing

and improves within 15 minutes after lying down

Yes 347 100
Any associated symptoms of headache (n=347)

Neck stiffness pain 298 85.9
Tinnitus 133 38.3
Nausea 2 0.6
Description of type of headache (n=347)

Front or back of the head 298 85.9
Throbbing/Pulsing pain 270 77.8
Dull aching 28 8.1

5.7 THE PREVALENCE OF POST-DURAL PUNCTURE HEADACHE

The pie chart illustrates the occurrence of PDPH amongst patients who received spinal anesthesia.

Of the total patients, 38.4% (n=347) experienced PDPH.

Figure 3. The prevalence of post-dural puncture headache among women delivered by

cesarean section
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5.8 THE DETERMINANT FACTORS OF POST-DURAL PUNCTURE HEADACHE
The bivariate analysis revealed a statistically significant association between a number of factors

and the incidence of PDPH. These includes; age of the patient, educational status, the ASA
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physical status assessment, history of previous spinal anesthesia, gravidity, emergency cesarean

section, number of CSF drops, number of attempts and provider of the anesthesia.

In the multivariate logistic regression, age >35 years remained significantly associated with PDPH
(AOR: 2.7; 95% CI: 1.49-4.76; p=0.001). ASA class Il status continued to be independently
associated with a higher risk (AOR: 1.9; 95% CI: 1.25-2.96; p=0.003). History of previous spinal
anesthesia was also a strong independent predictor (AOR: 3.1; 95% CI: 2.08-4.48; p<0.001).
Among obstetric factors, high gravidity (=V) remained significant (AOR: 2.7; 95% CI: 1.79-3.98;
p=0.293), and undergoing an emergency C-section was associated with 2.7 times greater risk of
PDPH compared to elective cases (AOR: 2.7; 95% CI: 1.79-3.98; p<0.001).

The technical aspects retained their strong predictive power. Compared to one CSF drop, two drops
increased PDPH risk (AOR: 2.3; 95% CI: 1.45-3.77), and three drops tripled the risk (AOR: 3.3;
95% ClI: 1.95-5.64; p<0.001). Similarly, patients who experienced three puncture attempts had the
highest independent risk (AOR: 31.6; 95% CI: 15.29-65.28; p<0.001). Compared to anesthetists,
spinal anesthesia performed by residents (AOR: 2.8; 95% CI. 1.33-36.24; p=0.010) and
anesthesiologists (AOR: 6.2; 95% CI: 2.31-17.44; p=0.002) were both independently linked to
increased PDPH occurrence.

Table 6. The bivariate and multivariate logistic regression of association between PDPH
and independent variable among women who gave birth by caesarean section in the three

teaching hospitals of Addis Ababa university

Variable PDPH p- COR with 95% CI | P- AOR with 95%
value value | CI

Yes No
Age in years
17-24 68(31.6) | 148(68.4) 1 1
25-34 106(35.8) | 370(64.2) | 0.277 1.2(0.86, 1.68) | 0.566 11.2(0.75, 1.70)
>35 73(64.6) | 40(35.4) | 0.000 3.9(2.44, 6.38) | 0.001 2.7(1.49, 4.76)
Educational status
Unable to read and 23(52.3) | 21(47.7) | 0.198 1.5(0.80, 2.88) | 0.178 1.7(0.78, 3.85)
write
Primary 94(37.9) | 154(62.1) | 0.354 0.85(0.59, 1.20) | 0.813 0.95(0.61, 1.48)
Secondary 114(34) | 221(66) | 0.046 0.72(0.52, 0.99) | 0.234 0.78(0.52, 1.17)
Collage and above 116(41.9) | 161(58.1) 1
ASA status

28




ASA I 233(33.2) | 469(66.8) 1 1

ASA I 114(56.4) | 88(43.6) | 0.000 2.6(1.89, 3.59) | 0.003 1.9(1.25, 2.96)
History of previous S/A

Yes 201(50.1) | 200(49.9) | 0.000 2.5(1.87, 3.23) | 0.000 3.1(2.08, 4.48)
No 146(29) | 357(71) 1

Gravidity

I 97(36.2) | 171(63.8) 1 1

-1V 228(38.3) | 367(61.7) | 0.551 1.1(0.81, 1.48) | 0.090 1.9(1.25, 2.96)
>V 22(53.7) | 19(46.3) | 0.035 2.1(1.05, 3.96) | 0.293 2.7(1.79, 3.98)
Types of C/S

Elective 113(34.1) | 218(65.9) 1 1

Emergency 234(40.8) | 339(59.2) | 0.046 1.3(1.01, 1.77) | 0.000 2.7(1.79, 3.98)
Number of CSF drop

One 37(18.6) | 162(81.4) 1 1

Two 185(39) | 289(61) | 0.000 2.8(1.87,4.19) | 0.000 2.3(1.45, 3.77)
Three 125(54.1) | 106(45.9) | 0.000 5.2(3.32,8.02) | 0.000 3.3(1.95, 5.64)
Number of attempts

One 70(20.8) | 267(79.2) 1 1

Two 156(35.8) | 280(64.2) | 0.000 2.1(1.53, 2.95) | 0.000 2.1(1.41, 2.92)
Three 121(92.4) 10(7.6) | 0.000 | 16.2(12.99, 22.62) | 0.000 | 31.6(15.29, 65.28)
Spinal anesthesia providers

Anesthetist 266(34) | 557(61.6) 1 1

Anesthesia resident 39(65) | 517(66) | 0.000 3.6(2.08, 6.26) | 0.010 2.8(1.33, 36.24)
Anesthesiologist 42(68.9) 21(35) | 0.000 4.3(2.45, 7.53) | 0.002 6.2(2.31, 17.44)

* - Significant COR ** - Significant AOD
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6. DISCUSSION

In this study, the incidence of PDPH among patients undergoing spinal anesthesia was 38.4%
(n=347), which is relatively high compared to many international studies. This rate is consistent
with findings from Ethiopia, such as in Gonder (38.8%) [16] and Bahir Dar (42.6%) [17], but
notably higher than those reported in Jordan (6.3%) [1], India (15.3%) [2], and Pakistan (5% in
the median approach and 1.6% in the paramedian approach) [5]. Such differences may stem from
variations in procedural technique, needle types, study populations, and provider experience across
settings.

The majority of PDPH cases developed within 1-2 days after the dural puncture (72.3%), with the
remaining 27.7% occurring within the first 24 hours, which aligns with the classical presentation
described in the literature [10,11]. All patients in our study reported headaches that worsened upon
sitting or standing and improved with lying down typical signs of PDPH associated with CSF
leakage and intracranial hypotension [11]. The majority of headaches were described as mild
(76.9%), with fewer experiencing moderate (21.9%) or severe pain (1.2%). These proportions are
similar to other studies from Ethiopia and Uganda, where mild to moderate headaches were the
most common presentations [11,13].

Neck stiffness (85.9%) and tinnitus (38.3%) were the most frequently associated symptoms in our
study, with nausea being reported rarely (0.6%). Similar associations have been documented in
other studies, suggesting involvement of meningeal and cranial nerve irritation due to decreased
CSF pressure [11,21]. The localization of the headache to the front or back of the head in 85.9%
of patients, with a throbbing or pulsatile quality reported by 77.8%, mirrors findings from Gambia,
where occipital headache was the most common presentation [21].

Age >35 years was significantly associated with a higher risk of PDPH (AOR: 2.7; p=0.001), in
agreement with studies from the Democratic Republic of Congo and Kenya [19,20]. However, this
finding contrasts with those from Pakistan and Gambia, where younger age and low parity were
noted as risk factors due to increased dural elasticity and hormonal influences [5,21]. Similarly,
ASA class I11 status was an independent risk factor (AOR: 1.9; p=0.003), possibly due to systemic
comorbidities affecting recovery, a factor less commonly explored in previous studies.

A history of previous spinal anesthesia was also significantly associated with increased PDPH risk
(AOR: 3.1; p<0.001), consistent with findings from Uganda and Ethiopia, where prior exposure

was linked with recurrent headaches due to residual dural weakness or sensitization [11,22].
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Among obstetric variables, high gravidity (>5) and undergoing an emergency cesarean section
were significantly associated with PDPH (AOR: 2.7; p<0.001), echoing results from the DRC,
where parity and urgent interventions were key predictors [19].

Technical aspects of spinal anesthesia strongly influenced PDPH development. Patients with two
or more CSF drops during puncture were at higher risk compared to those with one drop, with
three drops increasing the odds more than threefold (AOR: 3.3; p<0.001). This aligns with findings
from Gambia, where a higher number of CSF drops was significantly associated with PDPH [21].
The number of puncture attempts was the most significant factor in our study; patients with three
attempts had an AOR of 31.6 (p<0.001), in line with multiple studies from Jordan [1], Gonder
[16], and Bahir Dar [17], which reported strong associations between repeated puncture attempts
and PDPH.

Operator experience was another important determinant. Spinal anesthesia performed by residents
(AOR: 2.8; p=0.010) and anesthesiologists (AOR: 6.2; p=0.002) carried significantly higher PDPH
risk compared to anesthetists. This is consistent with findings from Kenya and the DRC, where
procedures performed by less experienced personnel were more likely to result in complications,
including PDPH [19, 20].
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7. STRENGTH AND LIMITATION OF THE STUDY

This study has several strengths. It is the first multicenter investigation on the prevalence and
associated factors of post-dural puncture headache among obstetric patients in Addis Ababa,
thereby filling an important evidence gap in Ethiopia. The study employed a prospective design
with an adequate sample size improving the reliability of the findings. With a 100% response rate,
validity was further improved by using pretested data collection instruments and standardized
diagnostic criteria. Moreover, since the study was conducted across three major teaching hospitals,

the results are likely generalizable to similar tertiary care settings in the country.
This study has some limitations that should be considered when interpreting the findings;

« Self-reported symptoms — Diagnosis of PDPH relied partly on patient reporting, which
may introduce recall bias or subjective variability in symptom description and lacks visual
assessment of the status of the participants.

» Potential confounders — Some unmeasured variables such as hydration status, analgesia
provision, caffeine intake, or lack of objective operator experience level measurement may

have influenced the risk of PDPH but were not controlled for.

» Resource constraints — Limited availability of atraumatic needles in some settings may
have affected both practice patterns and outcomes, possibly underestimating their

protective effect.

» Hospital-based sample — As the study was conducted only in three teaching hospitals in
Addis Ababa, the results may not fully represent other hospitals or rural settings in
Ethiopia.

8. CONCLUSION
This study found a 38.4% prevalence of post-dural puncture headache (PDPH) among the study

population, showed its significance as a notable complication following spinal anesthesia. Key
determinants significantly associated with an increased risk of PDPH included younger age,
previous PDPH following spinal anesthesia, high gravidity, emergency cesarean section, multiple
cerebrospinal fluid drops, repeated puncture attempts, and anesthesia administered by less

experienced providers.
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9. RECOMMENDATION

Based on the findings of this study, the following general recommendations are proposed to reduce

the incidence of PDPH among women undergoing cesarean section with spinal anesthesia:

v Minimize the number of puncture attempts by ensuring adequate training, proper positioning,
and use of experienced providers for difficult cases
v Screen women with a history of prior PDPH and counsel them on the increased risk, with
consideration for preventive strategies.
v Implementing clear clinical protocols regarding the number of attempts, CSF drop observation
in an attempt to improve consistency in practice and reduce the incidence of PDPH.
v" Future research recommendation
e Further multicenter or prospective studies to evaluate additional modifiable risk
factors.
e Studies comparing different preventive measures (needle design, gauge, prophylactic

hydration, pharmacologic interventions).
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ANNEXES

Annex 1: Information sheet for the participants
My name is . I am working as a data collector for research by Dr.

Tadiwos Mekonnen, who is conducting his research for partial fulfillment of the requirements by
the Department of Obstetrics and Gynecology at Addis Ababa University for a specialty Certificate
in Obstetrics and Gynecology. This study intends to evaluate the prevalence and associated factors
of post-dural puncture headache following spinal anesthesia among women who give birth via
cesarean section at the three teaching hospitals of Addis Ababa University during the study period.

We would like your honest opinion pertaining to the questions.

Procedure: We are requesting your history, reviewing your chart, and asking your provider about
any anesthesia-related procedures in order to evaluate post-dural puncture headache following
spinal anesthesia. Apart from these observations and history reviews, no additional procedures or
investigations will be performed specifically for this study. We invite you to take part in this
research project. If you are willing to participate in our project, you must understand and give your
verbal agreement. Then we will ask you to provide a response to the survey on headache-related
characteristics with relevant sociodemographic data as well as medical history with a follow-up
phone call interview a week after discharge about your health status specifically pertaining to

PDPH and also your chart will be reviewed during the course.

Risk and/or Discomfort: By taking part in this research project, you may experience some
inconvenience, mainly due to the time required (approximately 15 minutes). However, there are

no anticipated risks associated with your participation.

Benefits: Although you may not receive any direct benefit from participating in this research
project, your contribution will help improve future approaches to the prevention and management
of post-dural puncture headache. No incentives or payments will be provided for your

participation.

Confidentiality and Anonymity: The information we gather from this research project will be
kept confidentially. The information about you that is collected from the study will be stored in a
file that will not bear your name, but the code number that has been assigned to it. It will be

disclosed to no one but the principal investigator.
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Right to Refuse or Withdraw: You have the right to refuse to participate in this survey (you may
choose not to answer some or all questions) if you do not wish to take part in this survey, this will
not affect the medical treatment you receive in any healthcare facility. You also have the full right

to leave this study whenever you wish without losing your rights as a client of this establishment.
Persons to contact: You are welcome to contact us at any time; if you have any questions.
Name: - Dr. Tadiwos Mekonnen

Phone number: 0912275960

Email: tadmekonnen96@gmail.com
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Annex 2: Information sheet for the participants (Amharic Version)
AHA - +AFLPT PARLE mlbT

N AL PIRALG: NA/C F&8FN ahYY NI.LeNY8T PIRCARC N NM

naeZs ANANTE AT &/C #8080 PIRCIRC N&F@T PMNGF ATIUBST ARTPT N +PAL PA+TIA
PIRCICC NG AR NCHENT ANEALTT 10r:: RUTR IRCIRC FAT LRLTM NTHANZLAN -AM NAPN&4F
AL NAD &Mt AT NECN ADTF MLIHH NFA PALMY L TNFLA TVFC &N T T TONAR P41
10 BUIR NARN ANN 3 PAIN+ARLP UNTHAT OHNTDY 10 NRLACAHM NAPM-AL AR NA AFF
PhNZET NF NARN ANN RLACHTE 3 PATHAT @AM 10 N PR~ AL PAUT FT9% AN ATLT1AS
ATEAIAT:

Y2+ NECN AmTF METHH NBA PARaRM PhAT 8.4 hYE PL-N TR F+T AGIAN PAREaD/ P PhngRq
FLATE PAMSAL AIMZHY AT NA TLTHH A P+LPH AdT TCABCTT NAPLN AL ATLAIAT:
NABMP&I NAL P+7Y PhATET ANLE ARABANT AG AB9RI9D PHATEG ANYLE A 4N 9oL P
AANT: AHUTR MG ANA 92790 ARYF PADIgRIaR P ANYE ATMPIRge: PHUY PIRCIRC TEERT
R1EHAHE A1INHUAT: NAFIR TEENT O-NMD ATPA+E & $LF NPTA aOZ8% AT Ped TN+NNP
@AMF LLCNUAT NHPI® ART+ PaRLE ANNANPTF PR APAN ATAMAT: RT@-9° NA -0 o+ AT
PRGN FoF+ NULPTT N+aRANt hhdeas o0 +PPYH PAFMY PhMRIR MNFIAPTF AT AT
FENTTNHLT A% PING AT PATHT ATMEH e9°C NP+ L7A27994 L PA::

8% AT AAAM@F:- AHU PIRCIC TCEENT M-NHD NAPA+E JPTRANFI® PAMDADFF NaQ it
N+ALI® 10T NNNT (40 L4 NAL) AANAH PFR F219° 9 L49%F 18F NHU FPCI°C TCEAT M-Nm
aoA+& ALADM BFAA:

MPM RmPeF:- NHU PICIPC TCERT O-ND NFATE NP F PIRFTTE IR ALPC LFAA:
TATE T AANT ADLLT ATRLRLID: MeTT APWlT PLT PTNPELA T7F &N F°FT aPhANS AT
ANTRRC P MPIC LUPTA: NHU +ATE 219 S 25%F FCA B m$9° NTCENT @A AHA+E AFTT
TFAAU::

PAM.C AT +mNeTH:- NHU PIRCIC TCENT PIRIANNNTFD- aRZEPTF Na™A NIPAMC P+mMNE
TF@: AATHI N+ANT NG+ PARANAND: A5 AhL®F HARY £ddPmA: P3F NP NAR AL
ARECIP:: 11C 17 ATt PHAME- PRE ML LI&NFA: AT N NPTE- APLTHS M6k ARAMTP::
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PARD-MmF MLIE A9PN, PAYATF Ao NIPCIOC N M-NM PARA-MFIR IPY -NUT PARhANA Ao
AFCY (AMTOAF mPEPT AN KATRARAN) GOA+E hAdAR SUT PI+Y MG PaRR8 110 £Y+7
RIATIAT PAUPRCA 110 PAMIR: NAIVEDID AR AT+HY NIPCIRG PARAMMYT aop doF
KYLEATRATY £FLTA: £UY NG PY+Y PLINGTYY MVE@-9° Ao AT A1ATIAF ATAM EPTA:

+MLPF:- MITO-II° M PE NFCU &/C +PLCH ah7T NANAI® P NhAR NTIIFD-9° A%GF a357C
FFAAY::

NhAh: 0912275960
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Annex 3: Consent form of the participants

I have been fully informed about this study and given written information and understand that it
was intended to do just that. I also understand that the outcome will help to enhance the quality
of health care associated with post-dural puncture headache. I am aware that there are no risks
involved in taking part in this research. I consent to taking part in this research. I understand that
I will not be entitled to any special services or be paid or given any gifts for my participation. I
was assured that the data collected would be kept private. | am aware that any report or publication
will not include any information that could be used to identify me. This authorization is only valid

for this study.
Are you willing to participate in the study? 1- Yes 2-No
If the answer's yes, thank you! Conduct the interview. If the answer's no, thank you!

Do not force or coerce individuals to participate in surveys

Interviewer’s code --------- Name ----------=------- Signature -------

Date of interview -- Date Month/2024/2025 G.C

Time of interview began hours: minutes

Time of interview finished hours: minutes

Checked on  ----------- Date--------------- Month/2024/2025 G.C

Complete 1

Incomplete 2 Other (specify) ----
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Annex 4: Consent form of the participants (Amharic Version)

AHA - P+AFLD AANT

AL NAHU FPCI°C AT NBAE NAPZNAT AAN NA>A AT FATD. A28+ AAM-PAT: NtehTILID
PIPCIRG @MAT ATNFELA TYFC &N T MPT ATV +LEFAL: NHYU MTF a-hmoe
aA+& 9390 9Lt R8F ATRMMPLCN +LEFAU: NHU DTFI° ARA+E £ PLT 1% NHU DT
M-NMI°  AGRA+E goI9R 4Ryt Mm@Ppgege (P7 N&PT NMZ ATLMATY Nm-A  +LE&FAU:
ATRHIILETR NG+ @-ND PAYTTF dRZEPTF NAA NIPAML RPH AT8ANTFD- +1°91C5A: NAL
PMLLF mTF PALT N® ATLTMLMPA AT MTIET9° dR9Ag ATLMETA N7 CHI° AL NNTR
ATRML IR HLEFAL: 2U AAMT PMALD ADS+ L NF 1D

NG+ NN AMA+& £ PLT 1U? 1. AP 2. hELATR

aANU AP NPT ATPACISALT PAPMLRTYT aM-AL FFAAU: dRAN ALLATR NPT ATRA9ITAU:
MO0 AM MLHU MTF AYRMEM N9IL A774M-9P::

PPAMEP ALLIPT NE . ATD e, &CT ...
PPATMER ¢%  ®C/2017 9.9
PPATMLR PTREITCNT NFT i Nat Lo

PATMEER PMLAPNT NGF i, hat Lo

PHONT o P mC /2017 4.9°

PAP 1

PAA® 2 ANT (SHCHC)
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Annex 5: English version questionnaire

Instruction: For each of the following questions, please circle the number of alternative(s) that

fit the response or fill the blank space!

Section I: Socio-demographic characteristics of the patient

S.No

Characters

Options

If no, skip to

101

Age

1.

year

102

What is your religion

o M w np e

Orthodox

Muslim

Catholic
Protestant

Others (Specify)...

103

What is your current marital

status?

o M L Do

Married
Single
Widowed
Divorced
Others

104

What is your educational status?

A o

Unable to read and write

Able to read and write without formal education
Primary school (Grade 1-8)

Secondary School (Grade 9-12)

Beyond secondary school (College and above)
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105 What is your Current 1. House wife
occupation? 2. Daily laborer
3. Merchant
4. Government employee
5. Private employee
6. Other (specify)......cooeviviiiininn.
106 What is your husband’s 1. Unable to read and write
educational status? L .
2. Able to read and write without formal education
3. Primary school (Grade 1-8)
4. Secondary School (Grade 9-12)
5. Beyond Secondary School (College and above)
107 What is your Husbands Current | 1. Unemployed
occupation? )
2. Daily laborer
3. Merchant
4. Government employee
5. Private employee
6. Other (specify)........coovvviiiiinn.
108 What is your average monthly Ethiopian Birr
household income?
109 \What is average monthly income | = ---------==-em-mem-—- Ethiopian Birr
of your husband?
110 Residency 1. Addis Ababa
2. Outside Addis Ababa
111 BMI 1. Kg/m2
Height 2. m
Weight 3. Kg
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104 ASA status 1. ASAII
2. ASA I
3. ASA IV
4. ASAV
Section I1: Questions about previous spinal anesthesia, if any;
S. No Questions Options If No, Skip to
201 History of previous S/A? 1. Yes
2. No
202 If yes, any headache following the S/A? 1. Yes
2. No

Section I11: Obstetrics History

401 Gravidity

402 Parity

403 Number of alive birth

404 Inter pregnancy interval | ...................... Months
405 Gestational Age | ...... Weeks Days
406 Number of Fetus
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407 History of previous C/S 1. Yes
(including any uterine 2. No
scar)
408 History of Chronic 1. Yes (Specify) list it
medical illness 2. No
409 Obstetric Complication 1. Yes
2. No
410 Type of Obstetric 1. Preeclampsia/Eclampsia
Complication 2. Antepartum Hemorrhage
3. PROM
4. Scar dehiscence
5. Uterine Rupture
6. Other ......... (specify)
411 Was she given intra 1. Yes
vein/per oral hydration 2. No
prior to anesthesia
412 Dose spinal anesthesia 1. Yes
successful block after 2. No
administration
413 Estimated blood loss ml
414 Type of C/S 1. Elective
2. Emergency
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Section 111 — Questions about the presence of PDPH From current Spinal Anesthesia;

Patient Interview at the Postnatal Clinic

S. | Questions Answer

No

301 | Any headache following S/A? 1. Yes If No;
2. No Skip

302 | If yes, which level of headache you had

A | Mild Pain (nagging, annoying, interfering little with
Activities of daily living)

B | Moderate Pain (interferes significantly with Activities of]
daily living)

C | Severe Pain (disabling; unable to perform Activities of
daily living)

302 |If yes for 401, Head ache develops within 3days after Dural 1. Yes
puncture happened? 2. No

303 [Headache worsens within 15 minutes after sitting or standing | 1. Yes
and improves within 15 minutes after lying down 2.No

304 |Which one of the following associated symptoms present? 1. Neck stiffness
(Multiple answer is possible) 2. Tinnitus

3. Photophabia
4. Nausea

5. None of

the above

305 |PDPH (yes for 301, 302, 303, and at least one associated 1. Yes
symptom from 304) 2. No
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Annex 6: Amharic version questionnaire

amans P ATSMAT  APTSTS MPEPF NEAMTE ATIGET FhNATDT ARNN(L) (FhhAZ PUIm
KT NA NFO7 PAREPAD-Y ARNA(N.)

h&d 1:- pFhm @ MANZANE NUCE

t.¢ nuce AA D78 NAA AAGF

101 g 1. ... 9%

102 AEMPHY O §O-? 1. kCFRAN
oA 9o
n$AR
TCHNFTF
AT (BHCHC)

o > w0 D

103 PoNF Uit ATLT 10x? 1. PN
1MA
Pt T
Phé

o > w0 DN

AreT

104 PTIRUCT BZE oL 1@-? 1. @INN AT dPI& AAFATR
2. @INN AT O9& AFAAL 97
haeeng +9ouct m-sb
3. 15 £¢8 (hh&Ad 1 AN 8)
4. 2% £4B FIRUCT N (hh&A 9
AN 12)
5. N2 B/E F9°UCT NAL (DAE
AT NP NAR)
*N2% B8 F9RUCT NAL (PAS AT NH.P
NAR)

105 PALY PNS Ui 1. PNt ACPNE
2. P47 N&tE
3. 17%
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o o &

PADYOINE +bMms
PIA +bme
AATF (BHCHC)

106

PNAR PHIRUCT 828

@INN AT IE ALTAGD
MINN AT P98 BFAA 97
haeeng +9ouct m-sbe

15 248 (hh&d 1 ANh 8)

28 248 *9PUCH Nt (hh&d 9
Ahh 12)

n25 848 +9PUCT NAL (AR
AT NP NAR)

107

PNANTA PALT N

Ne Am

PbY AT

108,

PaDYOINE +dme
P +bme
ANT (2HCHC)

108

MCYR PNt 1N, NI @2

........ 3

ATEEP NC

109

PNANTR POCYR N NTF 10-?

........ 3

ATEEP NC

110

PaRPLe hE&GA

A&N ANN
NA&N ANN O-6

111

NA9™1

ner/

ot

CI'IZL

hNet

104

PrNh UL

ANA
ANk
ANk IV
N V
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h&d 2:- NeL9° PECN ADTTF MLIHH Uid 2PEPT hA

+.% mPPF TRART NAA AAGT
201 PPLqe PECN AMYT TLIHH F¢h 1. AP
2. ARLAY®
202 AP NAR PECN ATt THRIHH DY 1. AP
+htde Payaom 4h o>t 2. ARLAYP
N&A 3:- PMAheT AR FZh
401 agy
402 AN-ATE
403 Nhemt PA P+mAS. AET
404 NACTIHT a°hhd PA Cet -4t
405 PPN 1H —=-AFPY FF - PTE
406 POIN NHE
407 PP PAKN Fih (TMITD9R 1. AP
NARE ANAT IC P+PPH) 2. REEAFP
408 PMING hangR Feh 1. AP (BHCHC)
2. hRLAgP
409 POIN FoIC 1. AP
2. hRLAgP
410 PR POIN FOC GRIFF 1. TSRATRPAP /ARATRALL
2. g mAL AR
3. ThChh9®
4. MNAPF aohd+
5. PMMeT aPATMS
6. AT /BHCHC
411 Nege NG @AM PARAM dehit 1. AP
MEI®  NA& PMAM  M@EhLF 2. hRLAYP

e YHH @MY nge+mn e NSt
MNhSAT?
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412 PECN AVt MLIHH dop Na™f 1. AP
NAATRT NBA +HAEA 2. h2RA9P
413 PLAND 29D NP+ @A ATC
414 PA/RN GRTFF 1. P+aem
2. 2VtE

h&A 3:- hA®- PECN AnTTF MEIHH NBA PTRTAT PC HPePF:- Fhaoym Nrh+tithA
hAALh ehm PADMLP

+.¢ nPPPT aANF nAAD-
AN O
301 WOk thtAe OHNAT @ITD9R N ot 1. AP
2. h2RA9P
302 APT NPT 927 PUA @M PAD- &N R F+T
u PAA PA ARG PO AY&EM PARPHC MeF

N$Y ++7 AIPNPA O-ND PIRLLATFIC

A amhhAg  Adege:- NN&+d N+
ATNen @-Nm ANTPEA PAD-

h N&+E  haege- PdT +dT ATPNPA
AT8Fhe@t PehnANA

302 A401 d®AN APT DT P4N TP B.dd 1. AP
TYEC NthAt NwA+em- ¢7  paganm 2. hBEAGE
107

303 haoeaeay mege hangge N4+ N15 B4 1. AP
@-NP PNAT P40 9o+t AT NS N15 2. hREAG

L¢P ™NM P M4E?

304 hamh+At PHT@ 92ART NN+HAN AL 1. PAT7T a®mMINC
RHPA (N IR RFAL) 2, myget
3. Pehe Bl
AAOPHTQ T
4. MBARAR
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5. htHHsF >N
PAGR
305 PTA&TART U1+ Nh3017 3027 303 A9 1. AP
Nhet NHY IC +LOH 1T PATE 9oR1PY 2. hEEAG

h304 @-h hA
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ANNEXES

Annex 1: Information sheet for the anesthesia provider
My name is . I am working as a data collector for research by

Dr. Tadiwos Mekonnen, who is conducting his research for partial fulfillment of the
requirements by the Department of Obstetrics and Gynecology at Addis Ababa University for a
specialty Certificate in Obstetrics and Gynecology. This study intends to evaluate the prevalence
and associated factors of post-dural puncture headache following spinal anesthesia among
women who give birth via cesarean section at the three teaching hospitals of Addis Ababa
University during the study period. We would like your honest opinion pertaining to the

questions.

Procedure: In order to assess post-dural puncture headache after spinal anesthesia, we will take
a consent from the mother regarding acquiring information for the study while she is stable to
provide one. If you are willing to be part of our project, you must understand and give your
verbal consent. Then will be asked to provide a response to the data collectors on questions

related to the anesthesia procedure.

Risk and/or Discomfort: By taking part in this research project, you may experience some
inconvenience, mainly due to the time required (approximately 15 minutes). However, there are

no anticipated risks associated with your participation.

Benefits: Although you may not receive any direct benefit from participating in this research
project, your contribution will help improve future approaches to the prevention and
management of post-dural puncture headache. No incentives or payments will be provided for

your participation.

Confidentiality and Anonymity: The information that we will collect from this research
project will be kept confidential and only used for this research. Information about you and your
patient that will be collected from the study will be stored in a file, which will not have a name
on it, but a code number assigned to it. It will not be revealed to anyone except the principal

investigator.
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Right to Refuse or Withdraw: You have full right to refuse participating in this research (you
can choose not to respond to some or all of the questions) if you do not wish to participate, this
will not be used for grading evaluation. You have also the full right to withdraw from this study

at any time you wish to, without losing any of your rights of your position in the facility.
Persons to contact: You are welcome to contact us at any time; if you have any questions.
Name: - Dr. Tadiwos Mekonnen

Phone number: 0912275960

Email: tadmekonnen96@gmail.com
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Annex 2: Consent form of the anesthesia provider

I have read and understood the information provided about this study and am fully informed of
its purpose. | recognize that the findings may contribute to improving the management and
quality of life related to post-dural puncture headache. | understand that there are no anticipated
risks involved in participating. | voluntarily agree to take part in this research, knowing that |
will not receive any special treatment, payment, or gifts for doing so. | have been assured that
all information collected will remain confidential and that no identifying details about me will

appear in any reports or publications. This consent applies solely to this specific study.
Are you willing to participate in the study? 1- Yes 2 - No
If the answer's yes, thank you! Conduct the interview. If the answer's no, thank you!

Do not force or coerce individuals to participate in surveys

Interviewer’s code --------- Name ------------------ Signature -------

Date of interview Date Month/2024/2025 G.C

Time of interview began hours: minutes

Time of interview finished hours: minutes

Checked on Date Month/2024/2025 G.C

Complete 1

Incomplete 2 Other (specify) ----
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Annex 3: English Version Questionaries for Anesthesia provider

S. No Questions Options If No, Skip to
101 Patient Position? 1. Sitting
2. Lateral
102 Needle size? 1. G
103 Type of needle tip part 1. cutting
2. Pencil point
3.other
104 Number of attempts
105 Successful? 1. Yes
2. No
106 No of CSF drop
107 Who gave the spinal anesthesia 1.By student anesthetist
2. By qualified anesthetist
3. By Anesthesia Resident
4. By Anesthesiologist
108 Time of experienced
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