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Abstract
AIM: To evaluate the role of lubricant gel in the cytol-
ogy of a Pap smear and whether it results in an im-
provement in the discomfort experienced by women 
while undergoing Pap smear screening.

METHODS: A total of 151 women were analyzed in the 
study. After screening for inclusion criteria, a Pap smear 
was taken with no lubricant in all the women and the 
discomfort experienced was rated on a visual analogue 
scale. The women underwent a second Pap smear on 
the next visit using a lubricant gel and were again rated 
on a visual analogue scale for the discomfort felt. The 
pathologist was blinded to the fact of whether the lu-
bricating gel was used.

RESULTS: The number of unsatisfactory smears in the 
no gel group was 3 vs  5 in the gel group, P  < 0.05. 
However, a significant difference (P  = 0.00) was ob-
served in the visual analogue pain score in both groups, 
suggesting that application of lubricant gel over the 
speculum improves the pain experienced by women. 

CONCLUSION: Using a small amount of lubricant over 

the speculum does not impair cervical cytology but 
significantly improves the discomfort experienced by 
women while undergoing a Pap smear.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Vaginal speculum lubrication has no effect on 
cervical cytology and improves the discomfort experi-
enced in Pap smear screening.
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INTRODUCTION
Worldwide, cervical cancer is the third most common 
cancer in women. In 2008, there were an estimated 
529000 new cases of  cervical cancer, of  which over 85% 
occurred in developing countries[1]. Although these num-
bers are staggering, there has been a marked improve-
ment in early detection of  cervical carcinoma with the 
advent of  Pap smears as a screening test. Despite this, 
there are many women who do not get regular screening 
with Pap smears. The reasons could be lack of  health 
education, lack of  health insurance, cultural barriers, dis-
comfort[2] or anxiety regarding the procedure. Health care 
providers can address this issue by minimizing the pa-
tient’s discomfort while performing a Pap smear. Lubri-
cating the speculum can reduce the patient’s discomfort 
and improve the woman’s compliance with a Pap smear 
examination. 

The routine teaching in gynecology over the years has 
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discouraged the use of  gel lubricant because of  concerns 
that the lubricant might interfere with the cytology re-
sults[3]. A few studies in the literature have addressed this 
issue and others have also raised some concerns.  

We designed this study to formally investigate wheth-
er gel interferes with cervical cytology and whether it has 
any effect on the pain perception of  the woman.

MATERIALS AND METHODS
The study was conducted at Lady Hardinge Medical Col-
lege and Smt Sucheta Kriplani Hospital, New Delhi from 
November 2010 to July 2011. The study was approved by 
the Institutional Review Board of  the hospital. Women 
aged 18 to 50 years attending the gynecology outpatient 
clinic were enrolled in the study. Women presenting with 
infectious gynecological complaints, genital bleeding or 
with history of  cervical cancer, chronic pelvic pain, hys-
terectomy or allergy to gel lubricant were excluded from 
the study. Prior informed consent was taken from the 
participants. Information regarding age, parity, duration 
of  married life, contraceptive use and history of  abnor-
mal Pap smears was obtained from all the women.  

All women recruited for the study underwent a Pap 
smear twice using an appropriate size metal Cusco’s 
speculum. In the first visit, the Pap smear was taken us-
ing a dry speculum, with no water or gel, as per the usual 
practice. The second smear was taken 3-4 d later after 
applying xylocaine jelly over the outer surfaces of  the 
superior and inferior blades of  the Cusco’s speculum. 
The xylocaine jelly contained lignocaine hydrochloride 20 
milligram as the active ingredient, hypromellose, methyl 
hydroxybenzoate, propyl hydroxybenzoate, sodium hy-
droxide, purified water and hydrochloric acid for pH ad-
justment. 

The smear was taken using an Ayre’s spatula and en-
docervical brush, spread on a glass slide and fixed in 95% 
isopropyl alcohol for 10 min. The glass slides from the 
no gel and the gel group were kept in separate containers 
to prevent contamination of  the slides. After drying, the 
slides were sent to the cytopathologists who were blinded 
to the group assignments of  the smear. The Pap smears 
were analyzed and classified according to the revised 
Bethesda scoring 2001. The smear was considered unsat-
isfactory if  75% of  the epithelial cells were covered by 
blood, inflammation or artifacts.

After each Pap smear, the women were asked to rate 
their discomfort on a visual analogue scale (VAS) ranging 
from 0 (no discomfort) to 10 (most discomfort). 

In the present study, each woman served as her own 
control. The Pap smears were collected by one of  the 
three gynecologists at the level of  consultant. It was a 
double blinded trial as both the patients and the cytopa-
thologists were unaware of  the method used in collecting 
the Pap smear. 

Statistical analysis
Past studies have indicated the incidence of  unsatisfacto-
ry smears to be 1.5%-4%. So taking the average incidence 

as 2.5% and the margin of  error as 2.5%, the minimum 
sample size was calculated to be 150. A χ 2 test and un-
paired t-test were used for different statistical calculations.

RESULTS
A total of  210 women were enrolled in the present study. 
The first Pap smear without gel was taken in 180 women 
who met the inclusion criteria. Out of  these 180 women, 
29 were lost to follow up. A repeat Pap smear with gel 
was taken in 151 women who reported for the second 
visit as per the protocol. Thus, our final sample size was 
151. Figure 1 shows the consort flow diagram of  the 
study.

The mean age of  women in the study population was 
34.6 ± 8.6 years. The mean duration of  married life was 
12.8 ± 8.1 years and mean parity was 2.0 ± 1.3 (Table 1).

There was no significant difference in the percentage 
of  unsatisfactory smears, low grade squamous intraepi-
thelial lesions or high grade squamous intraepithelial le-
sions in the gel versus no gel group (Table 2). There were 
no cases of  invasive cancer in the study population. 

However, a significant difference (P = 0.0) was ob-
served in the visual analogue pain score between the gel 
group (mean VAS: 1.2 ± 1.5) and no gel group (mean 
VAS: 2.1 ± 1.8), as shown in Figure 2.

DISCUSSION
Our study showed that using a small amount of  lubri-
cant on the outer side of  superior and inferior blades of  
speculum does not affect the cytology of  Pap smears. 
Thus, speculum lubrication may be performed as a rou-
tine practice during Pap smear collection to minimize dis-
comfort to the woman. This is in accordance with earlier 
studies[4-7] where the same observation was made. In the 
majority of  these studies, subjects were randomized into 
two groups, while in our study the same woman served as 
her own control. 

A study by Charoenkwan et al[8] found a higher inci-
dence of  unsatisfactory smears (12.1% vs 1.7%) in gel 
contaminated smears. It should be noted that in their 
study they applied gel directly over the external cervical 
os in contrast to our study where we applied the gel over 
the outer aspects of  speculum to facilitate the entry of  
the speculum. Köşüş et al[9] also reported significantly in-
creased rates of  unsatisfactory smears in the gel applied 
group.

The present study also showed that applying gel over 
the speculum significantly improves the pain score of  the 
women, thus reflecting a reduction in the discomfort as-
sociated with undergoing a Pap smear. The majority of  
studies found in the literature comment on the effect of  
gel on cervical cytology and only a few studies have eval-
uated the effect on minimizing the pain for the woman. 
Gilson et al[7] found no significant alteration in patient 
discomfort with speculum gel lubrication in their study 
on 40 patients. In a study by Hill et al[10], lower pain scores 
were observed in the gel group compared to speculum 
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lubrication with water (P < 0.01).
The strength of  our study lies in the fact that we 

evaluated both the parameters simultaneously, i.e., the ef-
fect of  gel on cervical cytology and pain scoring. The low 
overall pain scores observed in both groups could be due 
to experienced gynecologists performing the test.

However, our study is not without limitations. We 
repeated the procedure with gel on the same woman and 
this could have resulted in less anxiety due to preexist-
ing increased awareness of  the procedure and lower pain 
scores. However, this protocol was planned so that all 
women underwent their first smear without gel as per 
routine protocol so that the diagnoses was not missed in 
case gel obscured smear cytology or if  the woman did 
not return for repeat testing. Postmenopausal women and 

women with infective etiology were intentionally excluded 
from the study as the discomfort caused by a speculum 
is more in these women. Women with epithelial cell ab-
normalities were too few in the study to be able to evalu-
ate whether there is an increase in false negative rates 
with gel. We would recommend doing the same study on 
larger subset of  population using liquid cytology.

 The use of  gel for vaginal speculum lubrication in 
the collection of  Pap smears had no adverse effect on 
cervical cytology results and it significantly decreased 
the level of  discomfort in women undergoing Pap smear 
screening.

COMMENTS
Background
Cervical cancer is still one of the most common cancers in females despite the 
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210 women were assessed for eligibility

180 women were included in the study

180 women were initially allocated to the 
without gel group

151 women turned up for the second visit 
when a Pap smear with gel was taken

151 women were analyzed for the study

29 women were excluded as they did not 
meet the inclusion criteria
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Figure 1  Consort flow diagram. 

Table 1  Age distribution of study population  n  (%)

Age interval (yr) Frequency

< 30 63 (41.7)
30-40 48 (31.8)
40-50 35 (23.2)
50-60 5 (3.3)
Total 151

Table 2  Comparison of Pap cytology results in both groups  
n  (%)

Cytology results Without gel With gel P  value

Unsatisfactory   3 (1.9)   5 (3.3) 0.2
NILM 146 (96.7) 142 (94.0) 0.1
Granulomatous cervicitis 0 (0)   1 (0.7) 0.2
LSIL 0 (0)   1 (0.7) 0.2
HSIL    2 (1.3)   2 (1.3) 0.5

NILM: Negative for intraepithelial lesion or malignancy; LSIL: Low 
grade squamous intraepithelial lesion; HSIL: High grade squamous 
intraepithelial lesion. 
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Figure 2  Comparison of mean visual analogue score in both groups. VAS: 
Visual analogue score.

P  = 0.00
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application of widespread screening. The common reason cited for noncompli-
ance among women for cervical cancer screening is the discomfort associated 
with speculum insertion.
Research frontiers
This study was conducted to evaluate whether lubrication of the vaginal specu-
lum improves the discomfort for women as well as its effect on cervical cytology. 
Innovations and breakthroughs
Contrary to the old dictum that no speculum lubrication should be used while 
taking a Pap smear, a few studies have been conducted in the recent past that 
show that speculum lubrication improves the discomfort during smear examina-
tion. However, the effect of speculum lubrication on cervical cytology is conflict-
ing.
Applications
The study shows that speculum lubrication improves the discomfort for women 
and that it does not affect cervical cytology. However, there is further scope to 
do a larger study using liquid cytology.
Terminology
A visual analogue score is an objective means of assessing pain felt by a person 
who marks the intensity of pain experienced on a scale ranging from 0 to 10.
Peer review
This article evaluated the effect of vaginal speculum lubrication with xylocaine 
gel on cervical cytology and pain scoring in Pap smear screening and con-
cluded that vaginal speculum lubrication with xylocaine gel did not influence the 
Pap smear screening.
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