
Introduction
Spinal anesthesia or block is considered a form of 
regional anesthesia and a type of neuraxial block which 
involves the injection of opioids, local anesthetics, or 
another permissive drug into the subarachnoid space 
for diagnostic purposes in the neurologic sciences (1,2). 
In addition, it is applied for providing spinal anesthesia 
under obstetrical and non-obstetrical conditions by 
injecting anesthetic agents into the subarachnoid space 
(3). The regional anesthesia techniques are extensively 
utilized for cesarean section (C-section) since they 
provide an overall safety with maternal and fetal profiles 
(4). However, nearly 40% of the cases lead to a post-
spinal puncture headache (PSPH) which is the most 
frequent complication associated with spinal a puncture. 
Its frequency is estimated between 1% and 70% in 

females depending on their age, body mass index, patient 
characteristics, a history of chronic headaches, headache 
definition, pregnancy, spinal puncture type, needle gauge, 
multiple dural punctures, inexpert operators, and follow-
up methods (2,3). PSPH is known by various names like 
post-dural puncture headache, post-lumbar puncture 
headache, lumbar puncture headache, post-spinal 
headache, and spinal headache. The risk factors for PSPH 
development in the related patients mainly involve females 
at young ages of 20-40 years with a headache history (5). 
Approximately 66%-90% of the PSPH cases occur within 
the first 48 and 72 hours, respectively (6). Further, the 
most common form of PSPH occurs in the frontal and 
occipital regions related to the pain diffusion into the 
neck and shoulders. These symptoms are due to the loss 
of cerebrospinal fluid and its diminished pressure, causing 
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stretching and pressure on the intracerebral organs and 
consequent vasodilatation (7).

PSPH prophylactic measures include oral analgesia, bed 
rest, oral or intravenous hydration and caffeine, epidural 
crystalloid administration before catheter removal, and a 
prophylactic epidural blood patch (EBP) (8). EBP is viewed 
as an accepted treatment for severe PSPH. However, it is 
an invasive procedure associated with additional risks 
including another accidental dural puncture (6,9).

Narcotics are used to prevent or treat PSPH; however, 
there is a tendency to utilize alternative medicine or 
other effective drugs with fewer side effects due to the 
undesirable side effects of narcotics or non-steroidal 
anti-inflammatory drugs (NSAIDs). Considering pain 
mitigation, ginger is possibly regarded as a suitable drug 
when turning to alternative medicine (10). Furthermore, 
it is described as an analgesic, anti-inflammatory, 
antipyretic, anti-spasmodic, and peripheral circulation 
stimulator agent (11). Additionally, the ginger plant 
contains various substances including carbohydrates, 
free fatty acids, amino acids, and compounds such as 
Zingiber officinale and Shagaol. In addition, gingerol and 
gingeridone are its two components which are considered 
as potent prostaglandin inhibitors with analgesic and 
anti-inflammatory properties. These effects are due to 
inhibiting cyclooxygenase (COX-2) and lipoxygenase and 
consequent diminishing of leukotriene and prostaglandin 
levels (12). 

Ginger has a potential for alleviating acute pains such as 
menstrual (13) and post-delivery pains, as well as chronic 
pains and symptoms like diarrhea, vomiting, fatigue, 
migraine headaches (MHs), muscular and osteoarthritis 
pains (14,15). MH is triggered by a neurovascular 
phenomenon, causing the stimulation of trigeminal 
afferent nerves and the changes in the permeability of the 
blood-brain barrier (16). Further, Ginger can be a good 
substitute for NSAIDs since it prevents neurological-
vascular disorders like migraine pains (15,16).

After anesthesia, various complications including PSPH, 
back pain, nausea, and vomiting are observed, especially 
in young pregnant women in C-section, who may 
develop both physical and psychological problems such 
as increased number of hospitalization days, impaired 
self-care and baby-care, enhanced hospitalization costs, 
delayed release, mother-baby communication, and 
breastfeeding (17). However, no side effects or drug 
interactions are reported (14) for anesthesia according 
to Commission E Monographs (German Pharmacopeia). 
Nevertheless, there is insufficient evidence on the effect 
of ginger for preventing PSPH. Thus, the current study 
sought to determine its effect on PSPH prevention in 
patients who underwent cesarean under spinal anesthesia. 

Materials and Methods
The population of this clinical trial study included eligible 
pregnant women undergoing a planned cesarean section 

(C-section) under spinal anesthesia. The inclusion 
criteria were being within the age range of 20-40-year-old, 
having full-term and singleton pregnancies, undergoing 
spinal anesthesia due to the non-emergency reasons 
of C-section, suffering from ASA I and II (American 
society of anesthesiologists physical status classification), 
lacking a history of psychiatric problems, convulsion 
or current convulsion, migraine, current migraine, or 
recurring headaches for any reasons, as well as lacking 
hypothyroidism, pre-eclampsia or eclampsia, and 
meningitis during the study. The exclusion criteria 
included having a fever or unstable vital signs, as well 
as a history of taking psychedelic or narcotic drugs, 
gallstones, being addicted to alcohol or drug abuse, and 
demonstrating sensitivity to ginger. The present study 
was implemented in the Gynecology Department of 
Kamali Referral hospital in Karaj, Iran during (May) 
2016- (February) 2018. A 3-part questionnaire was used 
to collect the data regarding demographic characteristics 
such as age, body mass index (BMI), education level, and 
socioeconomic status; mean arterial pressure, heart rate, 
arterial oxygen saturation, cesarean duration; visual analog 
scale (VAS) for measuring the intensity of PSPH, namely, 
no to mild (0-3), medium (4-7), and severe (8-10). Melzak 
introduced the numerical pain rating scale as a valid and 
reliable measure  for assessing the pain intensity (18). In 
the pilot study, PSPH intensity was separately measured in 
10 patients by both the researcher and research assistant 
using the above-mentioned scales while the correlation 
between their measurements was considered as r = 0.83.

Furthermore, the sample size was determined to include 
160 (80 patients in each group) based on the information 
provided by similar studies and according to the formula 
of sample volume calculation to find the differences of 2 
means with α = 5%, β = 20%, and power = 80% considering 
10% of loss to follow up. Sampling was conducted by a 
simple random sampling technique. First, the eligible 
women, among those pregnant women, who were waiting 
for a planned C-section, were entered into the study after 
being registered in a separate list. Then, they were divided 
into experimental and control groups using a simple 
random method.  Randomization opaque  envelopes 
were pre-determinately made by a computer to seal the 
randomization numbers. Next, the group names of the 
pregnant women and their sequence-based screening of 
numbers were printed inside and outside of the envelopes, 
respectively. All the envelopes included consecutively 
connected numbers. The eligible patients were assigned 
to either the experimental  or control group after being 
screened for pregnancy by the researchers who separated 
the envelopes from the strains according to the baseline 
and opened them based on their sequence numbers.

In this study, the effect of the ginger capsule containing 
250 mg of the powdered granule of ginger rhizome (i.e., 
gingerol and shogaol) was assessed on PSPH prevention. 
Additionally, 24 hours before of C-  section, one ginger 
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capsule (250 mg) was prescribed to the experimental 
group every 8 hours (TDS). The prescription of the ginger 
capsule was continued half an hour after the transfer 
to the post-partum ward until the PSPH onset. Upon 
the onset of PSPH with a score of 3 based on VAS, the 
prescription of ginger was discontinued. Then, the routine 
PSPH treatment was administrated. In addition, PSPH 
intensity was estimated using VAS pain scores at 6 time-
points (Time 1 = 30, Time 2 = 60, and Time 3 = 90 minutes, 
as well as Time 4 = 3, Time 5 = 6, and Time 6 = 12 hours) 
after C-section in the post-partum ward. No interventions 
were conducted in the control group.

All the patients once underwent spinal anesthesia in 
a sitting position by an anesthesiologist. The operation 
room temperature was kept at 24°C and the intravenous 
fluids received by all the patients were as much as 500 cc 
in Ringer’s serum 45 minutes before the spinal anesthesia 
and 2.5-3 L in Ringer’s serum immediately after the 
spinal anesthesia having the same temperatures as that 
of the operation room. Further, the spinal anesthesia 
technique was performed by injecting 3 cc of hyperbaric 
0.5% bupivacaine into the intervertebral space of L3-L4 
or L4-L5 with a 25-gauge Quincke needle under sterilized 
conditions while the anesthesia level was kept at T4-T6 
level by the pinprick test. The spinal needle was introduced 
in the midline and straightforward. No other medication 
was applied in the premedication stage. 

Data Analysis and Description 
The data were analyzed using the SPSS software, version 

20 by descriptive statistics (i.e., mean, standard deviation, 
and percentage) and analytical tests (i.e., chi-square, 
independent t-test, and repeated measures analysis of 
variances [ANOVA]). Repeated measures analysis of 
variances was used to determine the changes in PSPH 
intensity. After exclusion, eligible patients were analyzed. 
The related results are presented in the following 
CONSORT (CONsolidated Standards of Reporting Trials) 
flow diagram (Figure 1). A P < 0.05 was considered as the 
level of significance.

Results 
Totally, 160 patients were analyzed. The independent 
t test was used for the statistical analyses of age and 
BMI. Furthermore, the Chi-square test was employed to 
analyze the education level and socioeconomic status of 
the patients. The demographic characteristics of the two 
groups demonstrated no significant differences (Table 1).

The results of the independent t test indicated that none 
of the groups had statistically significant differences in 
terms of the mean arterial pressure, heart rate, arterial 
oxygen saturation, and cesarean duration (Table 2).

The comparison results related to the mean score of 
PSPH intensity in the experimental and control groups 
represented significant differences over time except for 
the 6th time point (12 hours after the C-section), the 
details of which are provided in Table 3.

Additionally, the intervention effects on changes in 
PSPH intensity were compared between the two groups 
at 6 points of time (Time 1 = 30, Time 2 = 60, and Time 
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3 = 90 minutes; Time 4 = 3, Time 5 = 6, and Time 6 = 12 
hours) by the repeated-measures ANOVA and the general 
linear model. The results of the Mauchly’s test revealed 
that the sphericity assumption was not established (P < 
0.001). Therefore, Greenhouse-Geisser assumption was 
used to correct the degrees of freedom of the repeated-
measures test. The results indicated that PSPH intensity 
significantly varied in both groups over time (Tables 4 and 
Figure 2).

Discussion
PSPH has been permanently considered one of the research 
priorities, especially in women undergoing C-section 
(5). In this study, a ginger capsule was employed aiming 
at preventing PSPH development. The results indicated 
that the mean scores PSPH were significantly different 
in the experimental and control groups. In addition, 
based on the results, ginger was effective in preventing 

PSPH over time and diminished the intensity of PSPH at 
various time points. Comparing the results of mean score 
PSPH intensity between experimental and control groups 
revealed significant differences over time (P < 0.05) except 
for the 6th time point (i.e., 12 hours after the C-section). 
The results of the repeated-measures test regarding 
the trend of changes at 6 points in time represented a 
significant difference in PSPH intensity between the two 
groups over time (P < 0.001).

The narcotics are used to prevent PSPH. Abboud et 
al investigated the preventive effect of morphine on the 
prevalence of PSPH intensity. Their double-blind clinical 
trial was conducted on 82 subjects undergoing C-section 
with spinal anesthesia. In the intervention group, 0.2 
mg of morphine was applied while in the control group, 
saline (0.2 mL) mixed with 0.75% bupivacaine in 8.25% 
dextrose plus 1:1000 subarachnoid epinephrine (0.2 
mL) was analyzed before the spinal anesthesia. PSPH 

Table 1. The Demographic Characteristics of the 2 Groups

Variable Experimental (n=80) Control (n=80) P value 

Agea  (y), Mean± SD 31.18±4.73 29.80±6.35 0. 122
BMIa,  (kg/m2), mean ± SD 31.37±8.69 29.94±4.25 0.092

Education levelb, No.  (%) 0.160 

Primary school 12 (15.1) 5 (6.3)

High school  (23.8) 20 (25)

High school diploma 41 (51) 51 (63.6)

Advanced diploma & bachelor’s degree 8 (10.1) 4 (5.1)

Socioeconomic Status b, No.  (%) 0.249

Poor 1 (1.3) 5 (6.3)

Moderate 71 (88.8) 67 (83.8)
Good 8 (10) 8 (10)

BMI, body mass index; SD, standard deviation.
Note. a t test; b Chi-square test. 

Table 2. The Mean Arterial Pressure, Heart Rate, Arterial Oxygen Saturation, and Cesarean Duration of Two Groups

Parameters a Experimental (n = 80) 
Mean ± SD

Control (n = 80) 
Mean ± SD P Value 

Mean arterial pressure (mm Hg) 99.22±14.22 98.77±12.93 0.884
Heart rate (bpm) 98.47±15.90 96.97±14.60 0.568

Arterial oxygen saturation (%) 98.63±1.22 98.45±1.21 0.683
Cesarean duration (min) 30.07±4.30 32.53±2.06 0.322

Note. a Independent t test; SD: standard deviation.

Table 3. The Comparison Results of Mean PSPH Intensity in the Experimental and Control Groups

Data Point a Experimental (n=80) 
Mean±SD 

Control (n=80) 
Mean±SD Mean Difference 95% CI P Value 

Time 1 0.14±0.52 1.51±2.63 1.37 (0.78-1.97) 0.001
Time 2 0.39±0.68 2.18±2.375 1.78 (1.24-2.34) 0.001
Time 3 0.29±0. 70 2.00±2.22 1.71 (1.196-2.23) 0.001
Time 4 0.09±0.33 0.94±1.694 0.85 (0.47-1.23) 0.001 
Time 5 0.04±0.23 0.25±0.834 0.21 (0.19-0.41) 0.032
Time 6 0.04±0.25 0.14±0.52 0.10 (-0.28 -(+0.21) 0.124

Note. a Independent t test; PSPH: Post-spinal puncture headache; SD: standard deviation.

https://www.google.com/search?q=Median+arterial+pressure&spell=1&sa=X&ved=0ahUKEwiLo6jHtufaAhUiMuwKHRUCDAQQBQghKAA
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intensity was measured for 3 days and its prevalence 
was tested for 2 weeks. However, the results revealed no 
significant differences between the two groups based 
on PSPH intensity and incidence at the mentioned 
times (19). Conversely, Martlew reported that a total of 
5173 patients received spinal anesthesia for C-section 
during the audit period, of whom 4559 subjects were 
followed up, postoperatively. The results suggested that 
intrathecal diamorphine instead of fentanyl reduced the 
PSPH incidence. However, the findings of another study 
demonstrated that the risk failed to reduce by intrathecal 
fentanyl when using a 25-G Quincke needle. Eldor et al 
presented other reports respecting the effect of epidural 
morphine on headache prevention after accidental dural 
puncture (21,22). Nevertheless, insufficient evidence 
exists on the preventive effects of intrathecal diamorphine 
on the extent of PSPH incidence and intensity (20). 

The EBP is employed for PSPH prevention as well. 
In a systematic review and meta-analysis, Bradbury et 
al indicated that there was insufficient evidence for the 
prophylactic use of EBP for mitigating the incidence and 
intensity of PSPH. They highlighted several side effects 
for the prophylactic use of EBP including backache and 
substance deposition which provide a potential medium 
for the bacterial growth. Finally, they concluded that 
the usefulness of the prophylactic use of EBP cannot be 
confirmed without further investigations (8).

MH has somehow the same mechanism as headaches 

resulting from PSPH. The reason for this similarity is that 
MH is affected by the neurovascular phenomenon leading 
to the stimulation of afferent trigeminal nerve and the 
variations of blood-brain barrier permeability (16). In a 
double-blind clinical trial, Maghbooli et al compared the 
effects of ginger and sumatriptan on patients with acute 
MH without aura. The severity of headache was measured 
by the VAS at 6 time-points (before the intervention and 
at the times of 30, 60, 90, and 120 minutes and 24 hours). 
The results demonstrated the similar effects of ginger 
and sumatriptan on the time of headache onset and its 
intensity. Further, fewer side effects were reported for 
the ginger group of patients (15). Furthermore, Cady et 
al enrolled 30 patients involved in the mild pain phase 
of GelStat® Migraine and attempted to treat them with 
a combination of ginger and feverfew. After 2 hours of 
treatment, the subjects still had the same feeling as what 
they felt before the medication (41%), reported recurrence 
of their headaches within 24 hours with only minimal side 
effects (29%), reported only mild headaches (34%), were 
pain‐free (48%), and satisfied (59%), respectively. In the 
present study, 2 hours after ginger intake, the patients were 
involved in clinical adverse reactions (4%) or were pain-
free (56%). Additionally, 88% of the patients reported only 
mild headaches while 44% of them reported excellent or 
great headache reliefs. Finally, nearly 72% of the patients 
satisfactorily preferred our drug for their long‐term 
therapies (23).

In addition, glucocorticoid products were utilized 
to prevent PSPH, due to their preventive or anti-
inflammatory effects. These products prevent or treat 
PSPH they inhibit pain-sensitive vasodilatation inside 
the brain. Moral et al applied the intravenous injection of 
hydrocortisone to prevent PSPH. This intervention was 
effective and thus, was recommended as an alternative 
approach to EBP (24). Further, Colman et al assessed 
intravenous dexamethasone for treating recurrent MH 
and found that it was considerably effective in mitigating 
the recurrence of MH (25). Although the mechanisms 
of ginger effect have not been completely investigated, it 
may lead to diminished vasodilatation inside the brain 
and PSPH intensity possibly due to the neurogenic anti-

Table 4. The Analysis of Variance of PSPH at 6 Points of Time in Experimental and Control Groups

Data Point  Experimental (n=80)
Mean±SD 

Control (n=80)
Mean±SD 

Repeated-Measure Test
Time*Group

Within Group Between Group

Time 1 0.14±0.52 1.51±2.63

P=0.001
F=28.07

SS =81.77
 MS =81.77

P=0.001
F=42.15

 SS =243.01
 MS=243.01

Time 2 0.39±0.68 2.18±2.375

Time 3 0.29±0.70 2.00±2.22

Time 4 0.09±0.33 0.94±1.694

Time 5 0.04±0.23 0.25±0.834

Time 6 0.04±0.25 0.14±0.52

Note. SS, Sum of square; MS , Mean square; SD: Standard deviation; PSPH: Post-spinal puncture headache.

Figure 2. Visual analog Scales in Both Groups in 6 Points of Time Based 
on Repeated-Measures ANOVA.
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inflammatory effects (15). Similarly, based on the results 
of the current study, ginger decreased PSPH intensity at 
various time points in the experimental group. 

Furthermore, ginger demonstrates positive effects 
on dysmenorrhea by other mechanisms. It relieves 
dysmenorrhea in various ways. The  effect of ginger 
on dysmenorrhea is dependent on the  inhibitions 
of thromboxane and prostaglandin activities (13). 
Prostaglandins are  produced by arachidonic  acid 
cyclooxygenase and lipoxygenase (26). There are 
higher concentrations of prostaglandin  F2α  and E2 
in the menstruation blood of women suffering from 
dysmenorrhea (27). Additionally, NSAIDs such as 
mefenamic acid prevent prostaglandin synthesis by 
inhibiting the COX-2 activity (28).

In addition, Halder et al compared the effects of ginger 
powder, ginger tablet, and placebo on the treatment of 
primary dysmenorrhea. The results revealed that ginger 
in its both powder and tablet forms caused improved 
menstrual pains (29). In another study, Shirvani et al 
(13) compared the effects of ginger and mefenamic acid 
on the intensity of primary dysmenorrhea. To this end, 
ginger (250 mg) and 250-mg mefenamic acid capsules 
were prescribed once TDS from the beginning of the 
menstruation cycle. The results revealed that ginger and 
mefenamic acid had similar mitigatory effects on the 
intensity of primary dysmenorrhea at 3 time-points (onset, 
1st, and 3rd month). Further, Ozgoli et al found that ginger 
had the same effects as mefenamic acid and ibuprofen on 
mitigating the primary intensity of dysmenorrhea after 
prescribing as a 250g-capsule once every 6 hours (30). 
Similarly, Rahnama et al reported significantly lower 
duration of pain when prescribing ginger 2 days before 
the onset until 3 days after the menstruation compared to 
the time it was taken at the menstruation onset. Thus, they 
concluded that the early start of ginger intake possibly 
reduces the pain severity (10).

Furthermore, in the current study, ginger was prescribed 
to prevent PSPH at a dose of 250 mg TDS before spinal 
anesthesia. The ginger capsule was confirmed to diminish 
the intensity of PSPH in the experimental group during 
several time-points.

Ginger is further found to be a suitable drug for alleviating 
the rheumatic pains since it has anti-inflammatory effects. 
In the Ayurvedic and Tibbi systems of medicine, ginger 
is described as a useful anti-inflammatory and anti-
rheumatic drug (11). Therefore, these effects of ginger led 
to alleviated PSPH intensity in the experimental group of 
the present study.

Conclusions
Based on the above-mentioned studies, there are still no 
standard approach for preventing the PSPH. In general, 
the result demonstrated that the oral prescription of 
ginger to women undergoing C-section under spinal 

anesthesia leads to effective PSPH prevention at 5 time-
points (30, 60, and 90 minutes, along with 3 and 6 hours). 
Additionally, the trend of the changes indicated that the 
intensity of PSPH decreased in the experimental group 
over time. Therefore, ginger is recommended as a non-
invasive and efficient method for preventing PSPH.

Limitations of the Study and Solutions
In every human attempt, no doubt, there exist some 
limitations which need to be acknowledged.

No study was found to deal with the preventive 
or therapeutic effects of ginger on PSPH in order to 
compare its findings with the results of the present 
study. Thus, other similar studies were reviewed, which 
dealt with its preventive or therapeutic effects on MHs, 
dysmenorrhea, and osteoarthritis. In addition, in the 
reviewed studies, ginger was used at different doses to 
pursue varied therapeutic goals. Further, in the self-report 
of PSPH measurements through VAS, education level 
and socioeconomic status probably acted as confounding 
variables and thus were resolved by homogenizing the 
involved groups by randomization.
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