
Introduction

Postoperative nausea and vomiting (PONV) and postopera-
tive pain are common side-effects of surgery [1,2]. PONV is 
reported in 20–30% of patients undergoing surgery, resulting 
in a longer hospital stay, dehydration, electrolyte imbalance and 
suture line bleeding after the surgery causing patient discomfort, 
morbidity and increased medical costs [3]. Multiple factors are 
reported to affect the incidence of PONV, including the method 
of anesthesia, the type of the surgery, patient characteristics such 
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as sex, age, body weight and stage of the menstrual cycle [4]. A 
higher incidence of PONV is reported among females [4]. This 
increase in the frequency of PONV, as well as its variation dur-
ing the menstrual cycle is considered to be affected by fluctua-
tions of the sex hormones in females. Moreover, several studies 
have suggested that younger patients and those with higher rates 
of body fat are at increased risk of PONV [4].

Postoperative pain is a predictable and manageable physi-
ologic response to tissue injury occurring in up to 75% of surgi-
cal patients [5]. Increased awareness regarding the prevalence of 
postoperative pain and recent advances in the field of pain phys-
iology have resulted in a more sophisticated approach toward 
pain management during surgical procedures [5]. Ineffective 
management of postoperative pain is known to be associated 
with, most notably, patient dissatisfaction and delayed hospital 
discharge [2,5].

Although most of the studies evaluating the association be-
tween the menstrual cycle and PONV consider high levels of 
the sex hormones, most notably, estrogen as a predisposing fac-
tor for PONV [3], some authors disagree since the incidence of 
PONV is higher among females even after the menopause [6]. 
Moreover, the results of multiple studies performed to assess the 
association between postoperative pain and the menstrual cycle 
are not in agreement [2,4]. While the menopause is reported to 
reduce the severity of pain in some patients, it showed a worsen-
ing effect in others [7].

The current study was performed to evaluate the incidence 
of PONV and the severity of postoperative pain among pre- and 
postmenopausal women during the first 24 h after cystocele or 
rectocele repair surgery. The probable effects of age and body 
mass index (BMI) on PONV and postoperative pain were also 
assessed. 

Materials and Methods

Patient enrollment

The current prospective study was performed at the Asali 
Hospital, Khoram abad- Lorestan, Iran between March 2012 
and March 2013. Female patients undergoing cystocele and 
rectocele repair surgery aged over 30 years were included. Ex-
clusion criteria were as follows: a) taking hormone therapy or 
oral contraceptive pills, b) chronic diseases including diabetes 
mellitus, high blood pressure, hepatic or renal failure, cancer, c) 
a history of drug addiction, d) amenorrhea and menstrual cycle 
irregularity in a premenopausal woman, e) pregnancy or breast-
feeding in a premenopausal women, f) inability to communicate 
to evaluate pain severity or the occurrence of nausea and vomit-
ing, and g) preoperative American Society of Anesthesiologists 
score III or higher [8]. A minimum sample size of 60 patients 

in each group was calculated with a confidence level of 90%, 
and power of 80% using “formula for sample size calculation 
for comparison between two groups when endpoint is quantita-
tive data”. The mean visual analog scale (VAS) pain score was 
considered the desirable outcome. Predicting drop-out rates of 
20%, 12 cases were added to the sample size of each group mak-
ing the number of cases in each group 72. Therefore, a total of 
144 female patients were enrolled in this study using consecu-
tive sampling. Patients were divided into two groups of pre-and 
postmenopausal women (n = 72) according to their menopausal 
status. The current study was approved by the Research Council 
and the Ethics Committee of Lorestan University of Medical 
Science. The investigations were explained to all patients before 
they were entered into the study and were asked to provide in-
formed consent. None of the patients withdrew from the study 
during this process.

Measurements

Patients’ characteristics including age, BMI and a detailed 
medical history were recorded before surgery. After entering 
the operating room, a peripheral venous access was established 
using an 18-gauge catheter. Ringer lactate solution was adminis-
trated with a volume of 10 ml/kg. Spinal anesthesia was induced 
by an anesthesiologist according to the standard protocol, inject-
ing 5% lidocaine with a dosage of 25–50 mg through a 25-gauge 
catheter placed in the intraspinal space between lumbar verte-
brae 3 and 4 (L3 and L4) or 4 and 5 (L4 and L5).

The severity of pain was assessed using the VAS with a mini-
mum score of 0 and maximum score of 10. Pain severity and 
the occurrence of nausea and vomiting were assessed at 2, 4, 6, 
12, 18 and 24 h after surgery by a blinded observed. If a patient’s 
VAS pain score was higher than 5, morphine would be admin-
istrated at a dose of 0.1 mg/kg via intramuscular injection. The 
VAS pain score, the occurrence of nausea and vomiting, and the 
amount of administrated drugs during the first 24 h period of 
follow-up were documented.

Data analysis

Data were analyzed using the SPSS software package version 
20 (IBM, New York, USA). Data are presented as means ± stan-
dard deviation. Repeated-measures ANOVA was used to com-
pare the pain severity between the two groups. The incidence 
of nausea and vomiting was compared between the two groups 
using the chi-squared test or Fisher’s exact test as indicated. The 
independent t-test was performed to compare the amount of 
drugs administered after the surgery between the two groups. 
A P value lower than 0.05 was considered to indicate statistical 
significance.
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Results

Patients’ characteristics

The mean age of the enrolled patients was significantly lower 
in premenopausal compared to postmenopausal women (43.3 
± 4.5 vs. 58.9 ± 5.1 years, and P < 0.05) while there was no sig-
nificant difference between the two groups regarding the BMI 
(26.3 ± 4.2 vs. 26.1 ± 4.1, and P = 0.81). Table 1 summarizes the 
characteristics of the patients in both groups.

PONV

The frequency of PONV was not significantly different be-
tween the two groups (P = 0.86 and 1.0, respectively). Postop-
erative nausea was observed in 40.3% of premenopausal women 
and 41.7% of postmenopausal women. Postoperative vomiting 
was observed in 36.1% of women in both groups. Patients in 
both groups were divided into four subgroups according to their 
BMI (< 18, 18–24.9, 25–29.9, and > 30). No difference in the fre-
quency of PONV was observed among patients in the different 
BMI groups in pre- and postmenopausal women (Fisher’s exact 
test). The participants in each group of pre- and postmenopausal 
women were also divided into two subgroups according to their 
age: 30–39 years and 40–49 years for premenopausal women, 
and 50–59 years and 60–69 years for postmenopausal women. 
No difference in the frequency of PONV was observed between 
these subgroups of pre- and postmenopausal women (chi-squared 
test).

Postoperative pain

Repeated-measures ANOVA was performed to compare the 
mean VAS pain score between pre- and postmenopausal women 
at the indicated time points. There was a statistically significant 
difference between the two groups at all time points (P = 0.006) 
and between the various time points in both groups (P < 0.0001). 
Fig. 1 shows the mean VAS pain scores in pre- and postmeno-

pausal women at 2, 4, 6, 12, 18 and 24 h after surgery. While 
there was a significant difference in the mean VAS pain score 
between various time points in all BMI subgroups (P < 0.0001), 
there was no difference in the mean VAS pain score between 
these BMI subgroups among pre- and postmenopausal women 
(P = 0.13).

Repeated-measures ANOVA revealed that while there was a 
significant difference in the mean VAS pain score between vari-
ous time points in all age subgroups (P < 0.0001), there was no 
difference in the mean VAS pain score between these subgroups 
among pre- and postmenopausal women (P = 0.7).

Morphine and metoclopramide requirements

The mean dose of morphine administered during the first 
24 h after surgery was significantly higher in premenopausal 
compared to postmenopausal women (8.1 ± 1.16 vs. 2.8 ± 0.5 
mg, and P = 0.001). Moreover, a significantly greater number of 
premenopausal women needed morphine injection compared 
to postmenopausal women (80.6 vs. 50%, and P < 0.0001). No 
significant difference was observed between the two groups re-
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Fig. 1. Mean VAS pain score at 2, 4, 6, 12, 18 and 24 h after the surgery 
(P = 0.006).

Table 1. Comparison of Age, BMI, PONV, and Administered Medications between Pre- and Postmenopausal Women

Premenopausal Postmenopausal P value

Age (yr) 43.3 ± 4.5 58.9 ± 5.1 < 0.05*
BMI 26.3 ± 4.2 26.1 ± 4.1 0.81
Postoperative nausea (%) 40.3 41.7 0.86
Postoperative vomiting (%) 36.1 36.1 1
Morphine intake in first 24 h after surgery (mg) 8.1 ± 1.16 2.8 ± 0.5 0.001*
Patients needing morphine (%) 80.6 50 < 0.0001*
Metoclopramide intake in first 24 h after surgery (mg) 4.4 ± 0.5 3.4 ± 0.57 0.28
Patients needing metoclopramide (%) 40.3 33.3 0.38

Data are presented as means ± SD or percentage. BMI: body mass index, PONV: postoperative nausea and vomiting. *P < 0.05.
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garding the mean dose of metoclopramide administered or the 
number of patients who needed metoclopramide injection.

Discussion

According to the results of the current study, the severity of 
postoperative pain after cystocele and rectocele repair surgery 
was higher among premenopausal women. Moreover, these pa-
tients required a higher analgesic intake for their pain manage-
ment compared to postmenopausal women. This phenomenon 
is probably due to the changes in the amount of sex hormones, 
most importantly, estrogen. It is suggested by some authors that 
estrogen has a role in the neuronal repair process by modulating 
nerve growth factor [9]. Moreover, estrogen is known to play 
an important role in the modulation of pain sensation in the 
vaginal area [4]. However, the results of several studies indicate 
that estrogen interacts with drug metabolism [10]. In a study 
performed by Ji et al. [11], the efficacy of morphine in the man-
agement of visceral pain was lower in female rats compared to 
males. They suggested that estrogen reduces the peripheral ef-
fects of morphine [11]. This may explain the results of our study 
in which postmenopausal women needed lower amounts of 
morphine after undergoing either rectocele or cystocele repair 
surgery, probably due to the lower estrogen levels in these pa-
tients. 

In contrast, other studies have revealed an increased sense 
of skeletal pain in postmenopausal women due to the lack of 
estrogen in these individuals, which responded well to hormone 
replacement therapy [12]. Moreover, in a study performed by 
Blacklock et al. [13] regarding the modulatory role of estrogen 
on gene expression of neuronal peptides in dorsal root gangli-
ons, estrogen replacement therapy of ovariectomized female rats 
resulted in a decreased severity of pain. 

It has been stated previously that the diverse effects of es-
trogen on pain may be due to the variety in the nature of these 
pains [7]. In a study by Meriggiola et al. [7] to evaluate the prob-
able differences in the quantity and quality of pain among pre- 
and postmenopausal Italian women, menopause transition was 
associated with improvement in headache, osteoarticular pain, 
and chronic pains of the cervical or the lumbar spine, while it 
was associated with worsening of other types of moderate pain. 
These findings indicate that fluctuations in the amount of sex 
hormones, especially estrogen, have various effects on the sever-
ity of pain according to the site and nature of the pain [7].

The results of the current study show no difference between 
pre- and postmenopausal women regarding the occurrence 
of PONV and the intake of metoclopramide required for its 

management. In contrast to our findings, Leksowski et al. [14] 
reported a higher prevalence of PONV among postmenopausal 
women. Estrogen is generally thought to be associated with 
PONV due to the fact that its oral administration may cause 
vomiting [15]. Moreover, association between vomiting during 
pregnancy and the high level of sex hormones is well described 
in the literature [16] indicating that changes in these hormones, 
especially estrogen, play a role in vomiting in various conditions 
[16]. However, it has been suggested by Becker [6] that since the 
higher risk of PONV among females compared to males persists 
even after the menopause, estrogen does not play a fundamental 
role in PONV.

In a study performed by Simurina et al. [17] to evaluate 
the probable effect of the menstrual cycle on the incidence of 
PONV among Croatian female surgical patients, women in the 
luteal phase of the menstrual cycle were less likely to suffer from 
PONV compared to the rest of the study population. In contrast, 
in another study by Sener et al. [4], performed to investigate the 
association between various phases of the menstrual cycle with 
postoperative pain and PONV among Turkish female surgi-
cal patients, the frequency of PONV, as well as postoperative 
pain was highest among women in the luteal and the follicular 
phases of the menstrual cycle. These patients also required more 
analgesics and antiemetic medication [4]. The findings of our 
study are in contrast with both previous reports since no asso-
ciation between PONV and the intake of metoclopramide with 
the menopausal condition was observed. This difference is most 
probably due to the fact that unlike our study, general anesthe-
sia was used and the population included only premenopausal 
women.

Although the current study provides data regarding the dif-
ferences in PONV and postoperative pain among pre- and post-
menopausal women, as well as differences in the severity of pain 
at various time points after surgery, several limitations should 
be noted. The levels of sex hormones were not measured during 
this study and thus no direct conclusion can be reached regard-
ing the effects of these hormones on PONV and postoperative 
pain. Moreover, it has been reported that the pain threshold may 
be influenced by age [18]. Due to the small number of pre- and 
postmenopausal women in the same age group, we were unable 
to investigate the effect of age on our findings.

According to the results of this study, premenopausal women 
are more likely to suffer from postoperative pain. Further studies 
regarding the hormonal changes among female surgical patients 
in both pre- and postmenopausal women with adjustments for 
possible influential factors such as age are recommended to 
evaluate the effect on PONV and postoperative pain.
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