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INTRODUCTION

The words “healing” and “soothing” are prevalent in our stress-
ful society. In fact, infant massage, adult foot massage and 

body massage are very popular on a commercial basis. The reason 
why massages are so popular is that people feel good or get ben-
efits from massage. The beneficial effects of  massage have been 
shown in research as well.

 Tiffany Field, a leading researcher of  massage therapy 
and her colleagues in the Touch Research Institute, University 
of  Miami School of  Medicine, Miami, FL, USA, have conducted 
many studies on massage or touch and have revealed its beneficial 
effects in many areas.  For example, in an intervention study for the 

children who were referred to school counselors due to behavior 
problems in school after Hurricane Andrew, the children who re-
ceived massage therapy showed significant reduction in their level 
of  anxiety, depression, and stress compared to the video attention 
control group.1 According to the review of  the massage therapy 
research, the effect of  massage therapy is promoting growth, de-
creasing depression and aggression, enhancing attentiveness, re-
ducing pain, and improving immune function.2 

 Another leading researcher of  massage/touching, Ker-
stin Moberg3 listed the following effects of  touch: lowering blood 
pressure, pulse rate, and level of  stress hormones, promoting 
health, making children calmer, socially more mature, and less ag-
gressive, and having less physical complaints. She explained that 

ABSTRACT
Aim
The majority of  previous studies with medical and clinical samples shows an immediate effect of  massage on reducing stress. 
However, there are a few such studies with non-medical and non-clinical samples. The present study examined the stress reduction 
effect of  massage given by same sex peers among university Japanese women.
Methods
Eleven female university students who belong to the same junior-year seminar class participated in this study. They were paired off  
and performed back massage each other for approximately 10-minutes as a part of  class work. Their stress levels were measured 
using the saliva amylase monitor kit before the massage, 5, 10, and 15-minutes after the massage. Their levels of  dislike of  being 
touched were also assessed by the Touch Hesitation Scale.
Results
Results indicated that the reduction of  stress at five minutes after the massage was not statistically significant (Z=-1.05, ns), but the 
reduction at 10-minutes after massage was statistically significant (Z=-2.00, p=0.045) and at 15-minutes was marginally significant 
(Z=-1.82, p=0.068). The individual’s level of  dislike of  being touched did not relate to any reduction in their level of  stress.
Conclusion
The results of  this study suggested that casually practiced massage could contribute to women’s health by reducing stress.
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administering massage/touch on human body induces oxytocin, 
which reduces stress and makes an individual calmer and more so-
cial.4

 Among the studied effects of  massage, reducing the level 
of  stress is especially worthy of  noting. Massage will contribute to 
the prevention of  illness which might be caused by stress. In the 
next section, review literature focusing on the effects of  massage/
touch on stress is shown in more detail.

Massage and Stress Reduction

There are many medical and clinical studies on the effect of  mas-
sage. For example, Stringer et al5 examined the safety and effect 
of  massage among patients undertaking intensive chemotherapy. 
They strictly screened the patients, which led to 39 participants, 
then, randomly assigned them in three groups: those who received 
aromatherapy massage, those who received massage with basic oil, 
and the rest group. The massage was a single 20-minutes session. 
Blood samples were collected before the intervention, 10-minutes 
after the intervention, and every 30-minutes for two hours. The 
results showed significantly greater reduction of  serum cortisol 
level in both the massage and aromatherapy massage groups than 
in the rest group at 30-minutes after the intervention. Beyond 
30-minutes, however, there were no significant differences in three 
groups. Cortisol is recognized as a hormone influenced by chronic 
stress5 therefore, the results of  their study indicate that the stress 
level of  the patients decreased after a single 20-minutes massage 
session, although it seems to have no long-term effects.

 Another study for women with breast cancer reported 
similar results. In the Listing et al6 study, thirty-four women who 
finished primary breast cancer treatment were randomly assigned 
to a massage therapy group or to a standard treatment control 
group. The intervention consisted of  30-minutes classical mas-
sage biweekly for five weeks. Six weeks after the intervention was 
a follow-up period. The results indicated that although there was 
no significant group difference in perceived stress at the end of  
the intervention, the massage group had significantly reduced per-
ceived stress after the intervention, but not for the control group. 
At the end of  the follow-up period, however, significant reduction 
of  perceived stress from the baseline was not found. 

 Similarly, a randomized control study of  foot massage 
for moderate-to-severe individuals with dementia revealed no sig-
nificant group difference in physiological stress responses (blood 
pressure and heart rate), but the foot massage group experienced 
greater reduction in both blood pressure and heart rate.7 A Japa-
nese intervention study showed similar results. In this study, el-
derly women under long-term hospitalization were administered 
aromatherapy twice a week for four weeks and their stress levels 
were measured by salivary amylase activity, Face Scale, and General 
Health Questionnaire (GHQ). The results indicated marked reduc-
tion of  stress after each aromatherapy session, however, the reduc-
tion over the long-term was shown only on the GHQ.8 Stress re-
duction immediately after massage therapy but no long-term effect 
was also reported among hospitalized psychiatric patients. In the 

aforementioned study, the massage group received daily 20-minute 
massage for seven weeks in addition to the usual treatment and 
were compared to the control group who received the usual treat-
ment only. The massage group showed a significant reduction of  
stress hormone level after the massage but there was no significant 
group difference over time.9 There is also a study showing both 
immediate and long-term effect of  massage therapy. A sample of  
depressed adolescent mothers were assigned to the massage ther-
apy group and received 30-minutes massage for two consecutive 
days a week for five weeks, and the relaxation therapy group who 
did yoga exercises and muscle relaxation for the same time sched-
ule. Only the massage group showed significant reduction of  saliva 
cortisol after the massage session in both the first and the last days 
of  intervention and significant reduction of  the urine cortisol level 
over the course of  the study.10

 On the other hand, there are a few studies that showed 
no effect of  massage on stress. Lindgren et al11 conducted a ran-
domized intervention study for patients scheduled for elective 
aortic surgery. A group of  patients who received one 60-minutes 
massage before surgery did not differ from the control group in 
stress-related outcomes such as blood pressure, serum cortisol, etc. 
In another study of  children under-going cancer treatment, the 
group who received weekly massage for four weeks did not differ 
in the levels of  blood pressure and salivary cortisol from those of  
the control group who had quiet time with their parents.12 

 Thus, from the previous intervention studies of  medical 
and clinical samples, although there are a few studies indicating no 
effect of  massage, a majority of  the studies show some immedi-
ate effect of  massage for reducing stress. It seems that massage 
intervention has some effects on stress reduction regardless of  the 
types of  massage and the duration and frequency of  its applica-
tion. 

 For the non-medical and non-clinical samples, however, 
there are a few such studies. Diego et al13 examined the effective-
ness of  massage therapy techniques by randomly assigned healthy 
adults to moderate massage, light massage, and vibratory stimula-
tion groups. The participants in all conditions received 10-minutes 
massage by a trained massage therapist. Their stress levels were 
evaluated by the visual analogue stress/relaxation scale. The results 
indicated that moderate massage group reduced their stress level 
more significantly than other groups, although all groups had re-
duced stress levels after massage. In their review paper of  massage 
effects, Field et al14 reported the effect of  massage on stress among 
healthcare workers, dancers, and elderly retired volunteers. 

 Many of  those studies with non-medical/clinical sam-
ples do not employ physiological indicators of  stress level, such 
as blood pressure, heart rate, serum or saliva cortisol level, etc. 
Also, in the studies reviewed above, most are intervention studies, 
in which massage was administrated by trained therapist. There-
fore, it is not clear whether the massage administrated by laymen 
is effective on reducing stress as well. The present study examined 
the stress reduction effect of  massage given by laymen among or-
dinary Japanese people. 
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 Studies on touch reported gender difference in tactile de-
tection sensitivity,15 as well as in perception of  touch and responses 
to touch16,17 It is also reported that the effect of  touch would vary 
depending on the age of  the participants, the relationship between 
the person who touches and the recipient, setting that the touch 
happens, and intentionality of  the touch,18 therefore, these aspects 
are needed to be considered in conducting studies on the effect of  
massage.

METHODS

Participants

Eleven female university students who belong to the same junior-
year seminar class participated in this study. As mentioned in the 
literature review, since the gender difference in tactile detection 
sensitivity, perception of  touch and responses to touch were re-
ported, only the data from female students who conducted mas-
sage each other were analyzed in this study.

Materials and Procedure

Massage: The method of  back massage was adopted from the 
book entitled Introduction to Tactile Care, 3rd ed.19 This method 
of  massage was developed in Sweden and has been introduced 
in Japan. Using both hands the massager strokes another person’s 
back slowly and smoothly with some pressure. The movements of  
hands were illustrated in the book. The complete back massage 
lasts approximately 10-minutes.
 
Touch hesitation scale20: This scale consists of  10 items regard-
ing abhorring touch, such as “I don’t like being touched by others,” “I 
hesitate to touch a person of  opposite sex.” High Reliability (α=0.85) and 
reasonable validity were reported. The participants responded on 
the 5-point Likert scale. The total score of  10 items indicates indi-
vidual’s degree of  dislike touching and being touched.

Saliva amylase monitor kit: This is developed and manufactured 
by Nipro Inc, FL, USA, as a tool for measure stress level easily. 
With this kit, adults can measure their stress level by themselves. 
Saliva amylase activity increase when mental stress is high.21 We 
used it to measure the participants’ mental stress level.

Procedure: Since student age, relationship between a massager and 
a recipient, setting, and intentionality would influence on the ef-
fect of  touch,18 each massage was conducted between classmates 
of  their own choice and as a part of  classwork. The participants 
were paired and practiced the method of  back massage each other 
in the seminar class. They also learned how to measure their own 
stress level using the Saliva Amylase Monitor and answered the 
Touch Hesitation Scale. In the next class a week later, all the par-
ticipants measured their stress level before starting massage. Then, 
they paired off  and one member of  the pair administered the back 
massage to the partner. Five, ten, and fifteen minutes after the mas-
sage, the person who received the massage measured their stress 
level using the saliva amylase monitor kit. Finishing this process, 
they changed the role of  giving massage and went through the 

same procedure.

RESULTS

Due to the small sample size, nonparametric analyses were con-
ducted to detect the differences and correlations. Figure 1 shows 
the means of  stress level measured by saliva amylase before, and 
5, 10, and 15-minutes after the massage and Table 1 shows more 
detailed description of  figures at each measuring time. As shown 
in Figure 1, the average stress level decreased after massage. To 
examine whether the reductions were statistically significant or not, 
Wilcoxon signed rank tests with Hodges-Lehman were conducted. 
The results indicated that the reduction at five minutes after the 
massage was not statistically significant (Z=-0.85, ns), but the re-
ductions at 10-minutes after the massage was significant (Z=-2.00, 
p=0.045), and at 15-minutes after the massage, it was marginally 
significant (Z=-1.82, p=0.068).

 Spearman’s rank order correlations between the scores of  
the Touch Hesitation Scale and the level of  stress before massage, 
5, 10 and 15-minutes after massage were performed. To examine 
whether the level of  touch hesitation relates to the level of  stress 
reduction at each time after the massage, the same correlation anal-
yses were conducted between the touch hesitation score and the 
stress reduction score (the level of  stress before massage-the level 
of  stress at each time after massage). As shown in Table 2, none of  
the correlations were statistically significant.

Figure 1. Comparison of Stress Level at Each Measuring Point

M means Massage

Table 1. Means, SDs, and Range of Stress Level at each 
Measuring Point

 n Mean SD Range

Before massage  11 82.55 67.42 18~231

5 min. after  11 50.27 33.09 12~126

10 min. after  11 38.73 28.30 12~110

15 min. after  11 35.64 14.85 15~ 69
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DISCUSSION AND CONCLUSION

The present study examined the effect of  massage on stress in 
the situation when ordinary young female adults give and receive 
massages. The results of  the present study indicate the immediate 
effect of  stress reduction after massage. In addition, the results 
revealed that the level of  stress reduction did not relate with indi-
vidual’s degree of  like/dislike touching and being touched. These 
results are consistent with previous studies with medical and clini-
cal samples.

 Although individual stress level decreased 5-minutes after 
the massage, it was not a significant reduction. However, at 10 and 
15-minutes after the massage the reduction of  stress is evident. 
This may suggest that it would take more than 5-minutes that the 
effect of  massage appears physiologically. 

 There are several limitation in this pilot study. First, the 
sample size is very small and no control group. Secondly, half  of  
the participants received massage right after they administer it. 
Therefore, the effect of  administrating massage may be included 
in the effect of  receiving massage. For the future study, with more 
non-medical/clinical sample having a randomized control group, 
the present procedure should be changed as conducting massage 
and measurement for the partner in a different day. Also, it would 
be desirable to have more physiological indicators of  stress reduc-
tion as well as other self-report measurements. 

 Despite of  the above limitations, the result of  this pi-
lot study demonstrated that the immediate effect of  massage on 
stress reduction has an important implication in our stressful soci-
ety. Massage is a cost-effective practice to contribute to individual 
health by reducing stress, since massage is easy to perform and 
it does not cost at all when ordinary people massage each other 
like done in this study. As mentioned in the literature review,3 it 
stated that massage has positive effects not only on stress but also 
on anxiety, aggression, and making people more social. Therefore, 
casually practiced massage has great potential to promote healthy 
society.

 The results of  this study suggested that casually practiced 
massage could contribute to women’s health by reducing stress.
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INTRODUCTION

Cesarean section, the most common surgical procedure per-
formed worldwide, has been linked to several obstetrical and 

gynecological complications.

 Stemming from an incongruent post-operative healing of  
the lower uterine segment, multiple consequences may complicate 
future gynecological or obstetrical outcomes. They include but are 
not limited to placenta accreta, scar dehiscence, cesarean-scar ecto-

pic pregnancy, and isthmocele.1

 Isthmocele, also known as uterine niche, cesarean scar 
defect or cesarean scar syndrome, is a pouch defect of  the ante-
rior uterine wall, detected at the site of  the previous cesarean scar. 
Despite the fact that many women with this defect may be asymp-
tomatic, others might present with a wide range of  complaints, 
including intermittent spotting or bleeding, pelvic discomfort and 
difficulty conceiving.2,3

ABSTRACT
Objective
Isthmocele is a pouch defect of  the anterior uterine wall, detected at the site of  the previous cesarean scar. It can be asymptomatic 
or cause abnormal uterine bleeding, pelvic discomfort and difficulty conceiving. The main objective of  this review is to highlight 
the hysteroscopic and laparoscopic approaches in the management of  this disorder.
Main Findings
During the hysteroscopic approach, the superior and inferior edges or just the superior edge of  the defect are resected, removing 
the fibrotic tissue and allowing renewal of  the continuous canal between the cervix and the uterine cavity. Whereas, the laparo-
scopic approach consists of  direct visualization and removal of  the defect followed by re-approximation of  the myometrium. Both 
methods lead to significant improvement in symptoms and fertility.
Conclusion
While hysteroscopy is a quick non-morbid procedure that allows concurrent removal of  other uterine pathology, laparoscopy is 
characterized by improved visualization and decreased risk of  complications with defects less than 3 
mm as well as the possible correction of  uterine retroversion. Definitely, randomized controlled trials are required in this field for 
better guidance of  the diagnosis and management.

Keywords
Isthmocele; Uterine niche; Cesarean scar defect; Cesarean scar syndrome; Hysteroscopy; Laparoscopy.
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 The following review will tackle the main modalities 
of  treatment, comparing the hysteroscopic and laparoscopic ap-
proaches, in the management of  an increasingly emerging disorder.

Risk Factors and Prevalence

The most important risk factor for isthmocele formation is the 
presence of  a lower uterine scar. Therefore, cesarean section deliv-
eries have been directly linked to isthmocele formation, at a rate as 
high as 100% after the third cesarean section.4

 Other factors that hinder proper healing of  the uterine 
scar, such as preterm premature rupture of  membranes, have been 
implicated in the formation of  isthmocele by creating a prolifera-
tive environment for infection hence weakening the recovery and 
closure of  the uterine scar.5

 Furthermore, factors related to the operation itself  have 
been linked to the development of  uterine niches including the 
length of  the operation, the operative technique and the indication 
for cesarean. It is important to mention for example that a cesarean 
section performed at advanced cervical dilation and lower fetal sta-
tion has been associated with a higher rate of  niches.6

 The prevalence of  this diagnosis varies significantly be-
tween different studies, reportedly ranging from 19.4% and 88% 
depending on the population studied and the country of  origin.7

 The evidence available on the management options are 
mainly based on case reports and series. In fact, the lack of  prop-
erly designed studies, including randomized controlled trials, com-
pose a major barrier for a universally accepted diagnostic definition 
and gold standard therapeutic guidelines.

Diagnosis

The diagnosis of  isthmocele is usually clinical, in combination with 
transvaginal ultrasound, magnetic resonance imaging (MRI) or hys-
teroscopy.

 In addition to the traditionally used 2D ultrasound, the 
3D ultrasound with or without sonohysterogram constitutes a 
promising diagnostic tool.8

 Imaging is ideally done at the end of  the menstrual cycle 
to ensure a thin endometrial lining thus enabling the measurement 
of  the niche thickness and directing the clinician towards the ideal 
management approach.9

 In case of  diagnostic uncertainty, an office hysteroscopy, 
with or without cervical dilation and anesthesia, can be performed 
in order to directly visualize the defect and proceed with the best 
treatment plan.

Management

The incidental finding of  an isthmocele on ultrasound should not 

prompt the physician to undergo corrective measures. In fact, as-
ymptomatic isthmocele is a commonly encountered condition that 
doesn’t require any additional treatment.

 Bothersome symptomatic isthmocele (whether gyneco-
logical, obstetrical or related to infertility) should be better evalu-
ated for treatment. The treatment of  choice is usually surgical since 
medical treatment does not allow the correction of  the defect and 
will not resolve the problem at hand.

 Various operative techniques have been described in the 
literature to correct this defect, with different approach consid-
erations, including hysteroscopy, laparoscopy/robotics, or vaginal 
approach.9

Hysteroscopy

The hysteroscopic approach is a minimally invasive procedure that 
has the added benefit of  distending the uterine cavity therefore 
allowing for direct visualization of  the isthmocele.

 The surgical correction of  the isthmocele by hysterosco-
py is done by resection of  the superior and inferior edges or just 
the superior edge of  the defect with a resectoscopic loop, using 
pure cutting current, until reaching the muscular layer (Figure 1).

 Histologic analysis of  the scar edges usually show chronic 
inflammatory infiltration, fibrosis and necrotic tissues.2

 Thus, the aim of  this procedure is mainly removing this 
fibrotic tissue, which will be replaced by a non-inflamed new ep-
ithelial layer preventing adhesion formation and allowing renewal 
of  the continuous canal between the cervix and the uterine cavi-
ty.2,10

 The first study to portray this technique was published 
in 2005 by Fabres et al describing the hysteroscopic correction of  
the cesarean scar defects, diagnosed by transvaginal ultrasound, in 
twenty-four symptomatic women. On follow-up, these women re-
ported significantly improved symptoms as well as fertility.11

Figure 1. Hysteroscopic Resection of the Edge of the Cesarean Scar Defect
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 This procedure was shown to be effective in treating ab-
normal uterine bleeding caused by cesarean scar defects.12 

 Furthermore, one of  the added benefits of  this proce-
dures is that it does not reduce the uterine wall thickness. The tech-
nique itself  is based on removal of  the fibrotic and scarred tissue 
without the adjacent myometrium thus preventing any thinning of  
normal myometrial tissue. This was documented by biopsies per-
formed after hysteroscopic repair.2

 Another study evaluated the myometrial thickness before 
and after the procedure using MRI. It showed that the mean thick-
ness increased significantly from 2.1 mm before the resection to 
4.2 mm after the surgery.13 And since residual myometrial thick-
ness of  less than 2 mm is associated with a significant increase in 
the risk of  uterine rupture, this technique should theoretically be 
associated with decreased possibility of  a uterine rupture during 
subsequent trials of  labor.14,15 

 Similarly, the duration of  menses after hysteroscop-
ic treatment of  isthmocele was shown to be significantly shorter 
from a mean of  12 days to 7.8 days along with a significant increase 
in patient satisfaction.16

 Another prospective study evaluated 41 patients with 
secondary infertility, abnormal uterine bleeding after their menses 
and suprapubic pelvic pain, diagnosed with a cesarean scar defect. 
After hysteroscopic treatment, all patients reported resolution of  
their symptoms and became pregnant spontaneously between 1 
and 2 years after surgery. No complications were noted.2 

 When comparing the effectiveness of  hysteroscopic re-
section and hormonal treatment (combined estrogen and proges-
terone) in improving the symptoms of  abnormal post-menstrual 
bleeding and suprapubic pain, both treatments showed improved 
symptoms; but women who underwent surgical resection had a 
higher degree of  satisfaction, less pelvic pain and shorter menses. 
Although, evaluation of  persistent improvement in symptoms af-
ter stopping the hormonal treatment was not done, hysteroscopic 
resection will probably have a more durable effect.17,18

 Preoperative evaluation, mainly via transvaginal ultra-
sound, is fundamental before hysteroscopic repair to check the 
uterine wall thickness, the residual myometrial layer thickness and 
possible adhesions.

 It is significant to mention that the mean time required 
for hysteroscopic treatment was 8 minutes, which makes it a 
non-morbid and quick procedure, allowing the removal of  other 
uterine pathology such as polyps at the same time.9

 In conclusion, randomized controlled trials are required 
in this field, to study the prevalence of  infertility in women with 
cesarean scar defects, the safety of  conception after hysteroscopic 
resection and its possible role in the management of  secondary 
infertility.10

 

Laparoscopy

Laparoscopic surgery has been widely used in the management of  
gynecological disorders during the past decades.

 The first laparoscopic cesarean scar defect repair was de-
scribed by Jacobson et al. Since then, laparoscopy has played an 
important role in the management of  isthmocele, both on a diag-
nostic and therapeutic level.19 

 Laparoscopy is believed to be optimal for scar defect pa-
tients seeking fertility due to improved visualization and the ability 
to reapproximate the myometrium using single or multiple layer 
closure, in addition to the use of  laparoscopy at this stage as a 
diagnostic and therapeutic modality for other pathological findings 
commonly encountered in patients with niches, such as endome-
triosis.20 

 Laparoscopy decreases the risk of  bladder injury and 
uterine perforation with defects less than 3 mm.21

 Different laparoscopic approaches have been described 
in the literature.

 One procedure described included careful bladder mobi-
lization from its adhesions to the site of  the previous cesarean scar, 
thus freeing the vesicovaginal space. The cesarean scar is then re-
moved with cold scissors, avoiding the use of  polarizing energy to 
reduce the risk of  tissue necrosis (Figure 2). The myometrial repair 
is performed after this with the use of  a single-layer of  interrupted 
polyglactin sutures.22

 Another technique, similar to the one previously illus-
trated, has been described. This technique differs by the surgical 
repair of  the myometrial repair by two-layers instead of  one only. 
Interrupted polyglactin sutures are used for the first and the sec-
ond layer. The peritoneum is then closed using Monocryl sutures.17

 A third technique included a multi-layer closure: the first 
layer is sutured with interrupted mattress sutures with monofila-

Figure 2. Laparoscopic Resection of the Cesarean Scar
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ment non-barbed polydioxanone suture; the second layer is placed 
to imbricate over the initial closure with the same suture material 
in a running or mattress style; and the last layer is closed with 3-0 
barbed suture in a running ‘baseball’ style.23

 Hysteroscopic simultaneous assistance during laparo-
scopic isthmocele repair can be of  great help in identifying the 
edges of  the defect, especially in large cavities (Figure 3).24,25

 Several studies showed that laparoscopic repair of  cesar-
ean scar defects led to the improvement of  uterine bleeding disor-
ders in 86% of  cases and a pregnancy rate of  55%.26,27

 Marrota et al reported 13 cases of  laparoscopic repair in 
women with residual myometrial thickness less than 3 mm who 
planned to conceive. All cases had complete resolution of  the 
symptoms, with 3 uncomplicated pregnancies and deliveries.28

 Since retroverted uteri have been linked to pelvic pain, 
dysmenorrhea, dyspareunia and probably to decreased healing of  
a cesarean scar and increased risk of  a uterine niche. Choosing the 
laparoscopic approach to isthmocele repair adds the advantage of  
correcting the retroversion. This was described by Vervoort et al 

as the “UPLIFT” procedure (uterine positioning by ligament in-
vestment fixation and truncation). Diverse approaches to the cor-
rection of  the retroversion have been described, all based on the 
shortening of  the round ligament. This shortening can be achieved 
by fixation of  the round ligament anteriorly to the abdominal fas-
cia or by a purse-string suture along the round ligament (Figures 4 
and 5).20

 

DISCUSSION

Each technique of  isthmocele correction offers its own benefits 
and disadvantages. The decision to proceed with one technique or 
the other should be made on a case-by-case basis and should be 
guided by the operator’s preference and experience. It is without a 
doubt that the latter plays a major role in the proper correction of  
the isthmocele.

 Both hysteroscopy and laparoscopy were shown to sig-
nificantly improve abnormal uterine bleeding and difficulty con-
ceiving from isthmocele.29

 Hysteroscopy is a quick minimally invasive procedure 
that allows direct visualization of  the isthmocele, resection of  the 
edges of  the scar defect as well as concurrent removal of  other 
uterine pathology.30 The fibrotic tissue removed will be replaced by 
a noninflamed epithelial layer allowing renewal of  the continuous 
canal between the cervix and the uterine cavity.31,32

 Laparoscopy is optimal for patients seeking fertility due 
to improved visualization and direct reapproximation of  the myo-
metrium. It is also characterized by a lower risk of  bladder injury 
and uterine perforation. Furthermore, laparoscopy can diagnose 
and treat other pathologic findings such as endometriosis, in addi-
tion to the possibility of  uterine retroversion correction.

 The technique combining hysteroscopy and laparosco-
py offers the added value of  direct visualization of  the defect by 
transillumination, thus ensuring a better resection of  the isthmo-
cele. However, to date, no studies have been done comparing this 

Figure 3. Hysteroscopic Identification of the Isthmocele During Laparoscopic 
Resection

Figure 4. Pulling the Round Ligament towards the Abdominal Fascia During the 
UPLIFT Procedure

Figure 5. Shortening of the round Ligament with Intra-Corporeal Suture During the 
Uplift Procedure
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technique to hysteroscopy or laparoscopy alone.

 Also, no randomized controlled trials have been done 
comparing the hysteroscopic approach to the laparoscopic one. It 
is of  certainty that such studies will offer a better guidance to clini-
cians in the management of  isthmocele.

 It would be imperative to study the reason why some pa-
tients develop a cesarean scar defect and others don’t. Some au-
thors have incriminated uterine closure techniques during cesar-
ean section as a determinant factor in the formation of  the defect, 
while others have speculated an innate defective regenerative sys-
tem as the main cause.33

 With the recent increase in the rate of  cesarean section, 
worldwide increase in post-operative complications has been no-
ticed.33 Isthmocele will be more frequently encountered within the 
next decades, with its various clinical presentations and implica-
tions.34 Hence, there is an increasingly emergent need for more 
evaluation of  operative techniques in uterine closure during cesar-
ean section to prevent this complication.35

 The diagnostic dilemma of  cesarean scar defect remains 
an issue as well. So far, diagnosis is mainly clinical with no strict im-
aging criteria. Evidently, better guidance of  the clinicians would be 
achieved by implementing more detailed diagnostic criteria based 
on randomized controlled trials on clinical presentations and imag-
ing findings.

CONCLUSION

With the increase in the incidence of  cesarean sections worldwide, 
gynecologists will be faced with the emergence of  a new disor-
der known as the isthmocele. Both hysteroscopy and laparoscopy 
seem to be good management options for the treatment of  ab-
normal uterine bleeding, pelvic pain and subfertility secondary to 
this condition. Hysteroscopy is a quick non-morbid procedure that 
allows concurrent removal of  other uterine pathology, a fast re-
covery while being cost-effective. Laparoscopy is characterized by 
improved visualization of  the defect, decreased risk of  complica-
tions with defects less than 3 mm as well as the possible correc-
tion of  uterine retroversion. Due to the sparse published evidence 
in this field, randomized controlled trials including larger groups 
of  patients are required for better guidance of  the diagnosis and 
management.
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INTRODUCTION

Every pregnant woman has 2 to 3% baseline risk of  giving birth 
to a baby with defect or mental retardation. A higher inci-

dence of  neural tube defects (11.4/1000) was reported in Karna-
taka in the year 2007.1

 A developing country like India, preconception care is 
a new area and is not practiced widely. Promoting the health of  
women, men, and families before pregnancy is an important aspect 
of  family-centered maternal and newborn care but in our coun-
try many people are unaware of  it.1 The health of  the mother, 
prior to her pregnancy, is vital to the ultimate health of  the baby. 

ABSTRACT
Background
Preconception care improves pregnancy outcomes. The aim of  preconception care is to identify situation in which the parents 
particularly mother or the fetus may be in any additional health risk, and to take steps to minimize the risk before pregnancy is 
possible. But the concept of  preconception care is not as popular as in western countries comparing to India where the number of  
maternal and newborn morbidity and mortality is high.
Objectives
To assess the level of  knowledge among married women on preconception care by structured knowledge questionnaire; determine 
the effectiveness of  informational booklet in terms of  gain in knowledge scores; find the association between pre-test knowledge 
score and selected variables like age, education, occupation, type of  family and parity.
Materials and methods
The study was carried out among married women between the age group of  18-35 residing in a selected village of  Udupi District, 
Karnataka, India. An evaluative approach with one group pre-test and post-test design was used. Frequency, percentage, paired 
t-test and Chi-square test were used to analyze the data.
Results
Majority (55%) of  the women had poor knowledge and 45% women had average knowledge in pre-test. In the post-test 57% of  
women had good knowledge and 43% had average knowledge. Mean difference between the pre-test and post-test knowledge 
score was 7.92, p<0.001 which showed an improvement in knowledge scores among women. An association was found between 
educational status and knowledge among women which can be inferred that the level of  knowledge is dependent on the level of  
education.
Conclusion
Majority of  the married women had poor knowledge on preconception care and an informational booklet on preconception care 
is an effective intervention in improving the knowledge.

Keywords
Preconception care; Married women; Information booklet; Knowledge level.
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Preconception care should be practiced with much importance 
in developing countries where neonatal, maternal mortality and 
morbidity is high. A cross-sectional study was conducted among 
women receiving antenatal care to determine the awareness and 
practice of  preconception care. The mean age of  the participants 
were 30.0±5.0-years. Of  these, (43%) women had heard of  pre-
conception care and the rest of  the participants (57%) were un-
aware about the preconception care.2

 Another descriptive cross-sectional study was conducted 
to find the knowledge and practice regarding preconception care 
among 100 antenatal mothers. The result showed that 51% of  the 
women had inadequate level of  knowledge and 49% of  the par-
ticipants had poor practice.3 The present study also showed the 
importance of  preconception awareness program among antenatal 
women.

 Telephone survey was conducted among 2002 women 
aged 18-45-years and found only half  of  the women in reproduc-
tive age reported receiving counseling about planning of  pregnan-
cy. One-third (34%) of  women surveyed did not receive routine 
physical examinations and screening services, and majority (62%) 
received no health counseling.4 This study emphasizes the impor-
tance of  health teaching and developing various methods to imple-
ment health teaching.

 The present study was conducted to find out existing lev-
el of  knowledge on preconception care and to develop an effective 
intervention to improve the knowledge level.

MATERIALS AND METHODS

An evaluative method with one group pre-test and post-test model 
was used for the study. The participants of  the study comprises of  
women who were between the age group of  18-35-years; legally 
married and want to conceive and able to read and write Kannada. 
Research setting was identified by using simple random sampling. 
Participants of  the study were selected using purposive sampling. 
Sample size was 100. Informed consent was taken from all the 
participants.

 The pre-test was done on the first day by administering 
a structured, valid and reliable knowledge questionnaire and an in-
formation booklet on preconception care was given to the women. 
On eighth day of  the pre-test, post-test was carried out to assess 
the gain in knowledge scores among women regarding the precon-
ception care. 

 Statistical package for the social sciences (SPSS) software 
16 was used for data analysis. Frequency, percentage, paired t-test 
was used to determine the effectiveness of  booklet and Chi-square 
test was applied to find the association between knowledge scores 
and selected variables like age, occupation, education, type of  fam-
ily and parity of  the women.

RESULTS

The data regarding sample characteristics is shown in Table 1. 
Most (43 %) of  the women in the study were in the age group of  
21-25. The educational status of  (29%) women were secondary 
school leaving certificate (SSLC). Majority of  the women (60%) 
were from joint families and were unemployed (85%). Forty five 
percent of  the women had delivered once. 

 The data presented in Table 1 shows that most (56.1%) 
of  the women in the study were in the age group of  21-25. The 
educational status of  (56.1%) women were 10th standard. Majority 
of  the women (58.5%) were from joint family and 52 (78%) were 
semiskilled workers. 51.2% of  the women had got pregnant once.
In the pre-test, majority (55%) of  women had poor knowledge 
and 45% had average knowledge. In the post-test, 57 % had good 
knowledge and 43% had average knowledge. Since the data was 
normally distributed, a paired t-test was used to assess the effective-
ness of  the booklet on knowledge scores and presented in Table 2. 

 There was a significant difference in the knowledge 
scores for pre-test (M=8.47, SD=2.48) and post-test (M=16.39, 
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Table 1. Description of Sample Characteristics 

N=100

Sample Characteristics Frequency Percentage (%)

Age in years

15-20 6 6

21-25 43 43

26-30 36 36

31-35 15 15

Educational status

Primary school 3 3

Upper primary School 18 18

High School 13 13

SSLC 29 29

PUC 12 12

Diploma / Graduate 21 21

Post Graduate 4 4

Occupation

Unemployed 85 85

Domestic Worker 7 7

Semi Skilled Worker 3 3

Skilled Worker 3 3

High Administrative Job 2 2

Type of family

Nuclear 40 40

Joint 60 60

How many times you got pregnant?

Nil 26 26

Once 45 45

Twice 27 27

Thrice 2 2
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SD=2.79), t (98)=-27.63, p=0.001. Hence it can be inferred that 
the knowledge of  women on preconception care had improved 
after the administration of  informational booklet. 

 The data presented in Table 3 showed that education 
level of  the participants are significantly associated with knowl-
edge scores (Chi square value is 9.364 and p value 0.001). It can be 
inferred that knowledge is dependent on the level of  education. 
There is no association between level of  knowledge and age, oc-
cupation and parity.

DISCUSSION

The finding of  the present study revealed an increase in mean 
knowledge scores (7.92) after the administration of  informational 
booklet. The p value was 0.001 which was significant at 0.05 level. 
The findings in the study is supported by a research done to evalu-
ate the effectiveness of  structured teaching programme on precon-
ception care among women in the age group of  18 to 45-years in 
a selected rural area, Chennai, India. The overall knowledge mean 
value in experimental group was 48.69 with the standard devia-
tion of  17.41 where as in the control group the mean value was 
only 59.36 with the standard deviation of  11.94. The investigators 
found improvement in knowledge scores (t=17.69; p<0.001) after 
the structured teaching programme.5 Another study was conducted 
to assess the effectiveness of  structured teaching programme re-

garding preconception care among women in selected hospital of  
Erode, Tamilnadu, India. The mean post-test knowledge (58.89) 
was higher than the mean pre-test knowledge (44.10). This indi-
cates that structured teaching programme was effective in improv-
ing the knowledge.6

 Results from a similar study among women showed that 
in experimental group, the mean post-test knowledge score (61.17) 
was higher than the mean pre-test knowledge score of  (16.13) of  
control group (t=-33.01) and p value was 0.001. This study indi-
cates that planned teaching programme was effective in improving 
the knowledge of  women regarding preconception care.7

CONCLUSION

The study depicted the level of  knowledge existing in our commu-
nity and also the importance of  appropriate strategies for improv-
ing the knowledge. The study found that an informational booklet 
was effective in improving the knowledge on preconception care.
The study did not explore the retention of  knowledge for a longer 
duration and did not attempt to prevent the extraneous variables 
like mass media influence and knowledge form other factors. Fur-
ther study can be done to assess the knowledge, practice and at-
titude of  women towards preconception care in rural and urban 
areas.
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Table 2. Mean, standard deviation, Mean difference, t-value and p-value of pre-test and post-test 
knowledge scores on preconception care 

N=100

Group Mean Standard Deviation Mean Difference t-value p-value

Pre-test 8.47 2.476
7.92 -27.631 0.001

Post-test  16.39 2.788

Table 3. Association between Pre-test Scores and Selected Variables

N=100

Variables
Knowledge Scores

χ2 df p Value
Poor Average Good

Age
 

15-25 26 26
1.094 1 0.296

26-35 29 19

Education
Below PUC 42 21

9.364 1 0.002*
PUC and above 13 24

Occupation

Unemployed 50 39

2.855 2 0.235Domestic and semi 
skilled workers 4 2

Skilled workers 1 4

Type of family
Nuclear 18  22

2.694 1 0.101
Joint 37  23

Parity
Once and below 35 32

0.625 1 0.429
Two and above 20    13

* p<0.05
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A single thought creates an emotion, just as a single egg and 
sperm create an embryo. When it comes to create a fam-

ily through the fertility treatments, having a healthy and positive 
mindset make the difference in positive outcomes.

 Preconception care is increasingly being  incorporated 
into position statements or guidelines worldwide.1-4

 Our brains are triggered by a thought that creates array 
of  emotions or feelings. When a feeling is experienced, it’s within 
the moment of  a single thought that sends a signal to the brain to 
create a particular emotion.

	 Let’s	review	some	definitions	to	wrap	our	brains	around	
the importance of  how mindset can make a difference.

Dictionary.com5	defines:

•	Emotion	as	an	effective	state	of 	consciousness	in	which	joy,	
sorrow, fear, hate, or the like, is experienced, as distinguished 
from cognitive and volitional states of  consciousness.

•	Infertility	as:	1.	Not	fertility,	unproductive,	sterile,	barren;	2.	
Not	productive.

•	Fertility	as:	1.	The	ability	to	produce	offspring;	2.	The	state	or	
quality of  being fertile.

 When people visit fertility centers, they are already ex-
periencing emotions beyond their control. Most likely, they lean 
toward	negative	mindset.	It’s	understandable	as	hearing	the	word	
“infertility”	triggers	the	thought	of 	“I’ll	never	have	a	baby”	thereby	
creating the emotion of  sadness for anyone who wants to be a par-
ent.

 On the other hand, when people say the word “Fertility”, 
it creates a positive thought of  being in a fertile state and having 
the	power	to	reproduce.	Emotions	of 	happiness	exude	from	any-
one who wants to be a parent.

	 If 	a	single	word	creates	a	thought	that	equals	an	emotion,	
which triggers a ripple effect of  emotion and the behaviors result-
ing from emotions, then “Why” do we or should we focus on the 
word “Infertility” when trying to get pregnant?

	 This	single	word	“fertility” or “fertile” will set your emo-
tions and internal dialogue to a positive mindset. When you have a 
“Positive” mindset, it leads you to feel empowered through your fer-
tility journey and to know that each lifestyle choice you make will 
enhance good decisions, healthy choices and positive emotional 
outcomes as you pursue the exciting path to parenthood.

	 Dr.	Domar	established	 the	first	Mind/Body	Center	 for	
Women’s	Health,	as	well	as	the	first	Mind/Body	Program	for	Fer-
tility agrees and teaches taking back control of  your life, cope with 
infertility in a much more positive way, and learn about lifestyle 
habits that can enhance your fertility and contribute to your happi-
ness and good health for the rest of  your life.6,7

	Let’s	discuss	3	½	immediate	mindset	choices	to	live	IN	fertility:

Plan for Your Fertility Treatment to Work

When you make a decision to start a treatment cycle at the start of  
your	period,	Think	and	reframe	your	thought	from	“of  course I’m 
not pregnant, I knew I wouldn’t get pregnant to I will continue to prepare for 
pregnancy this month the start of  my period is the beginning”.

	 A	 lot	of 	 emotional,	financial,	physical	 and	 social	 effort	
goes	 into	each	cycle,	plan	 for	 it	 to	work.	Change	 the	 focus.	Re-
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member the power of  the mindset and thoughts.

Find Your Purpose: Be Your Best Self!

Your	diagnosis	is	a	label.	Names	a	body	function,	not	You.	It	does	
not	define	who	you	are	so	why	live	your	diagnosis?	This	is	a	tem-
porary	life	crisis;	your	bigger	better	self 	is	stronger	and	alive,	find	
it	 again.	Think	about	what	defined	you	prior	 to	 this	 current	 life	
stage	of 	reproduction?	Ignite	your	hobbies,	 talents,	 relationships	
again.	You	will	find	your	spirit	which	will	strengthen	your	thoughts	
throughout your present moment of  treatment and outcome. You 
are	not	your	diagnosis,	live	life	without	that	limitation.	I	was	given	
a diagnosis 30 years ago, due to my severe nerve disease in my right 
leg,	 it	was	unknown	 if 	 I	would	be	able	 to	walk	without	support	
of 	my	wheelchair,	crutches	or	cane	and	my	unknown	if 	I	would	
be	 able	 to	 carry	 a	 pregnancy.	Honestly,	 as	 I	first	went	with	 it,	 I	
remember my thoughts were my diagnosis, which kept me exactly 
where my mindset was which created the emotions to stay limited. 
I	had	a	breaking	point	to	make	a	choice	between	to	walk	or	not	to	
walk.	The	two	choices	had	2	very	different	mindsets	and	ways	to	
live.	I	chose	to	walk.	And	from	that	point,	each	of 	my	decisions	of 	
treatments, therapies and so much more had to follow my vision. 
Well,	I	am	now	15	years	out	of 	a	wheelchair	with	no	walking	as-
sistance	and	have	3	beautiful	adult	children	in	my	life.	Believe	me	
this was not the easiest way but my vision was to walk. See your 
vision choose that mindset that leads and prepares you to that life. 
It	will	constantly	change	and	evolve,	but	I	promise	all	good	will	
come	even	through	your	dark	moments.	It	may	look	different	and	
feel different but the movement from month to month will pre-
pare	you	for	the	path	that	will	 lead	you	to	parenthood.	I	am	not	
promising	you	your	mindset	shift	will	get	you	pregnant	but	what	I	
will promise you that it makes a positive difference for the rest of  
your life. Once you choose your path for the month, stay with it, 
your positive mindset is your greatest tool. Don’t be fooled to think 
a	positive	mindset	is	always	about	happiness	and	smiles.	It’s	about	
blood sweat and tears, the daily practice and diligence to your vi-
sion is what will keep your focus clear to your vision.

Gratitude: Being Thankful for Your Life’s Moments 
 
Create	a	ritual	every	day	to	spend	time	to	journal	3	things	you	are	
thankful	for.	Buy	yourself 	a	journal	book.	Write	and	keep	writing,	
no rules except a minimum of  3 things, even if  you write the same 
3 things. 

Example:	“I am thankful that I have insurance to pay for my intrauterine 
insemination (IUI).”

 “I am thankful I got a 7 am appointment today so I can get to work 
on time.” 
 
 “I am thankful my girlfriend asks me to go to dinner tonight, I love 
her company.”

	 It	resets	your	mindset!!	Put	affirmations	on	your	mirror	
or	anywhere	in	your	house,	car,	office	with	pos	it’s	to	remind	you	

to	Be	Your	Best	Self 	and	your	worth	 it	you	are	more	 than	your	
diagnosis.

	 According	 to	 Georgia	 Witkin,	 PhD,	 author	 of 	 The	
Chronicles	of 	Infertility	states,	“You may not have control over the physi-
cal effects of  fertility treatment, but you can take control over many of  the 
psychological effects. What you think and what you do shapes what you feel, 
so choose thoughts and behaviors that reinforce your sense of  control.  Work 
and play will help you cope with this journey, so don’t wait until you are over-
whelmed. Make your mental health a priority now”.8

And now the ½: Allow time in your day to be sad, mad or any 
emotion you have. Make an appointment with yourself  that you 
can	sit	in	silence	to	just	be.	Being	aware	of 	your	thoughts	without	
judgment. Acknowledge them and let them pass. 

	 These	3½	action	steps	are	just	the	beginning	to	embrace	
and	allow	the	MINDSET	to	live	

YOUR BEST FERTIE SELF

Choose	present	moments	and	check-in	with	yourself 	to	make	sure	
your thoughts are not creating emotions of  sadness from your past 
or	predicting	your	unknown	future.	It’s	in	the	present	mindset	that	
needs to be strong and practiced. 

 Honor your story and this stage of  your life by learning a 
new mindset and start your living 

YOUR BEST SELF

One	of 	my	favorite	quotes	written	by	Dr.	Wayne	Dyer	states:

 “If  you change the way you look at things, the things you look at 
change”.
 
It’s	your	choice	you	have	the	power	and	control.	Will	you	choose	
conception with a fertile mindset?
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Cervical cancer is the fourth most frequent cancer in women 
with an estimated 570,000 new cases in 2018. Approximately 

90% of  deaths from cervical cancer occur in low- and middle-
income countries.1 This paper reviews the current issues in the 
relevant literature and the effects of  tobacco smoking on cervical 
cancer, and discusses the points to be noted.

	 In	 1977,	Winkelstein	 first	 reported	 the	 hypothesis	 that	
smoking is a risk factor for cervical cancer.2,3 In 2004, the Interna-
tional	Agency	for	Research	on	Cancer	 (IARC)	classified	 tobacco	
smoking as a cause of  cervical cancer.4 In data pooled from 8 case-
control studies, an excess risk was observed among cases of  cervi-
cal squamous cell carcinoma for current smokers (odds ratio [OR]: 
2.30) and ex-smokers (OR: 1.80).5 In a cohort study of  308,036 
women, the smoking status, duration and intensity were associated 
with a 2-fold increased risk of  cervical intraepithelial neoplasia of  
grade 3 (CIN3)/carcinoma in situ (CIS) and invasive cervical cancer 
(ICC), while the time since quitting was associated with a 2-fold 
reduced risk.6 

 People living below the poverty level and having lower-
levels of  educational attainment have higher rates of  cigarette 
smoking than the general population in the USA.7 From 2002 to 
2016, smoking rates declined among all educational levels, but the 
percentage of  smoking decline for those with a college degree or 
higher was 2.6 times larger than those with a high school diploma.8 
These data do not contradict the fact that the death rates of  cervi-
cal cancer are very high in low- and middle-income countries.

 Persistent high-risk human papillomavirus (HR-HPV) 
infection is recognized as the most important risk factor for cervi-

cal dysplasia and cervical cancer.9 Persistent infection by HR-HPV 
genotypes has been recognized as a necessary step for the develop-
ment, maintenance and progression of  CIN (dysplasia) and cervi-
cal	cancer.	Cofactors	that	 influence	the	risk	of 	progression	from	
human papillomavirus (HPV) infection to persistent HPV and the 
development	 of 	 CIN	 need	 to	 be	 identified.10 These include en-
vironmental, immunologic and lifestyle cofactors such as tobacco 
smoking, diet and long-term oral contraceptive (OC) use.11 In a 
clinical study of  1007 women, the risk of  HPV infection at the 
cervix in smoking women was reported to be 1.905 times greater 
than that in non-smoking women (OR: 1.905, p<0.05).12 The risk 
for CIS among current smokers who were HPV-16 (an HR-HPV)-
positive was >14-fold (adjusted OR: 14.4) greater than in HPV-16 
-negative current smokers.13 In a large cross-sectional, population-
based	study,	nicotine	exposure	was	shown	to	be	a	significant	pre-
dictor of  HR-HPV infection (p<0.001).14 Compared to non-smok-
ers, participants with second hand (passive) nicotine exposure and 
infrequent smokers were more likely to be HR-HPV-positive (OR: 
3.7). Several hypotheses concerning how tobacco smoke contrib-
utes to cervical carcinogenesis have been reported.15 One is that 
tobacco smoking inhibits the local immune response to HPV.16,17 
Another is that carcinogenic HPV-infected cells are exposed to to-
bacco smoke carcinogens, such as benzo[a]pyrene (BaP), that cause 
deoxyribonucleic acid (DNA) damage, while HPV oncoproteins 
block apoptosis and cell cycle arrest.18 
 
  Women should also pay attention to their male sex part-
ners’ smoking habits in order to avoid HR-HPV infection. Male 
current smokers are associated with an increased risk of  any HPV 
infection (OR: 1.19) and oncogenic HPV infection (OR: 1.24).19 
Women must therefore bear in mind that a male partner may be an 
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HR-HPV carrier if  he is a smoker. 

  In addition, women should consider their exposure 
to not only active smoking but also passive smoking in order to 
avoid cervical cancer development. In a meta-analysis of  14 eli-
gible studies including 384,995 participants, the pooled OR of  pas-
sive smoking with a cervical cancer risk was reported to be 1.70.20 
In another study among alcohol drinkers, second hand (passive) 
smoking among non-active smokers was associated with higher 
risks of  HR-HPV infection at baseline (OR: 1.25, p=0.003), 1-year 
persistence (OR: 1.75, p=0.004), and 2-year persistence (OR: 2.96, 
p=0.006) when compared with an HR-HPV-negative status at 
baseline, 1-year negative, and 2-year negative categories.21

  In 2017, the smoking rates among women between 20 
and 49-years of  age (sexually mature women) were 6.30-12.30%, 
which are relatively low.22 However, the smoking rates among men 
in the same age group were 26.60-39.60%. Most especially, the 
rates among men between 30 and 49-years of  age were about 40%, 
which is quite high. Japanese women should therefore pay atten-
tion both to their partners’ smoking habits as well as their own 
passive smoking in order to prevent cervical cancer. 

 Given the pervasiveness of  smoking in many countries 
and the growing number of  patients with cervical cancer around 
the world, tobacco use should be strictly limited as a vital public 
health strategy in order to prevent a global cervical cancer epi-
demic.20
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