
INTRODUCTION
Every year in the NHS cervical screening
programmes (CSPs), over 250 000 cytology
tests are reported as showing a low-grade
abnormality.1,2 There has been considerable
debate about the most appropriate
management of these women.3 The two
main options are repeat cytology tests in
primary care or referral for colposcopy with
further intervention if the transformation
zone is abnormal. It has recently been
shown that there is little difference between
these policies in terms of the detection of
high-grade cervical intraepithelial neoplasia
(CIN) over 3 years.4 In evaluating the relative
effectiveness of the policies, other outcomes
should be considered, including the
consequences of follow-up forwomen, such
as physical after-effects like pain or
bleeding. These are likely to be important
from an individual, population, and health
service perspective. When a woman has a
negative experience during screening, such
as pain, this may impact on her future
participation and adherence to follow-up,5,6
affecting her risk of developing high-grade
disease, and impacting, in turn, on the
effectiveness of the screening programme.
Such women may also seek advice from
health professionals, thus contributing to
primary care providers’ workload.
The present authors, and others, have

shown that colposcopic examination, punch
biopsies, and large loop excision carry a risk

of after-effects for women,7–9 but, to date,
the physical consequences of cervical
cytology tests have received little attention.
The fear or perception of pain has been
identified as a barrier to participation in
screening in the UK and elsewhere.10–16 In
addition, it is recognised that a proportion of
women experience pain, discomfort, or
bleeding during cervical cytology tests. One
study of women screened in Scotland
reported that 20% experienced pain during
a test,17 and a study in London found that
54% had experienced pain or discomfort.18

However, little is known about the
prevalence and duration of after-effects in
the days following screening, or about
which groups of women are more likely to
experience after-effects.
The aims of the study were to investigate

inwomenwith low-grade abnormal cervical
cytology being managed by follow-up
cervical cytology tests in primary care:

• the frequency, duration, and severity of
pain, bleeding, and discharge following
the test; and

• sociodemographic factors associated
with the reported frequency of pain,
bleeding, and discharge.

METHOD
Study cohort
The study was nested within the cytological
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Abstract
Background
Although it is recognised that some women
experience pain or bleeding during a cervical
cytology test, few studies have quantified
physical after-effects of these tests.

Aim
To investigate the frequency, severity, and
duration of after-effects in women undergoing
follow-up cervical cytology tests, and to identify
subgroups with higher frequencies in Grampian,
Tayside, and Nottingham.

Design
Cohort study nested with amulti-centre
individually randomised controlled trial.

Method
The cohort included 1120 women, aged
20–59 years, with low-grade abnormal cervical
cytology who completed a baseline
sociodemographic questionnaire and had a
follow-up cervical cytology test in primary care
6months later. Six weeks after this test, women
completed a postal questionnaire on pain,
bleeding, and discharge experienced after the
test, including duration and severity. The
adjusted prevalence of each after-effect was
computed using logistic regression.

Results
A total of 884 women (79%) completed the after-
effects questionnaire; 30% of women
experienced one ormore after-effect: 15%
reported pain, 16% bleeding, and 7% discharge.
The duration of discharge was ≤2 days for 66%,
3–6 days for 22%, and ≥7 days for 11% of
women. Pain or bleeding lasted ≤2 days inmore
than 80% of women. Severe after-effects were
reported by <1% of women. The prevalence of
pain decreased with increasing age. Bleeding
wasmore frequent among nulliparous women.
Discharge wasmore common among oral
contraceptive users.

Conclusion
Pain, bleeding, and discharge are not
uncommon in women having follow-up cervical
cytology tests. Informing women about possible
after-effects could better prepare them and
provide reassurance, therebyminimising
potential non-adherence with follow-up or non-
participation with screening in the future.
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discharge.
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surveillancearmof theTOMBOLA trial (Trial
Of Management of Borderline and Other
Low-grade Abnormal smears), a UK
multicentre randomised controlled trial, full
details of which are described elsewhere.19
Women aged 20–59 years, resident in
Grampian, Tayside, or Nottingham, with
recent low-grade abnormal cytology (mild
dyskaryosis or borderline nuclear
abnormalities [BNA]) taken as part of
routine screening between October 1999
andOctober2002,were invited toparticipate
in TOMBOLA. Women who consented
completed a sociodemographic
questionnaire and were randomised to
either cytological surveillance (follow-up
cervical cytology tests in primary care) or a
colposcopy examination. Within the
cytological surveillance arm, women were
invited to attend for a cervical cytology test
at 6-monthly intervals for up to 3 years, with
return to routine recall if they had three
consecutive negative tests, and referral to
colposcopy after a single test showing
moderate or more severe dyskaryosis. The
cohort for the current study comprised
women who attended for the first follow-up
cervical cytology tests, after the point at
which the questionnaire on after-effects
(see later) hadbeen implementedwithin the
trial. Women were sent questionnaires
between February 2002 and January 2004.

After-effects questionnaire
The content of the self-completion
questionnaire was informed by extensive
review of the literature and augmented by
clinical opinion. The draft questionnaire
was pretested among TOMBOLA

participants for acceptability, ease of
completion, and face validity, following
Blazeby et al,20 and modified as required
prior to use. The final questionnaire
collected details of any pain/discomfort,
bleeding, and discharge experienced
following the first follow-up cytology test,
together with the duration (in days) and
severity. The severity of pain was recorded
on a five-point scale ranging from ‘very
mild’ to ‘very severe’. The severity of
bleeding and discharge were also recorded
on a five-point scale ranging from ‘very
light’ to ‘very heavy’.
The questionnaire was sent to women

approximately 6 weeks after the first
follow-up cervical cytology test. The
decision on timing was driven by several
factors. First, TOMBOLA staff were only
able to ascertain that a woman had
attended for a test when the cytology
laboratory reported the result: the
reporting time varied between centres and
over time, but the overwhelmingmajority of
results were expected to be reported within
6 weeks. Secondly, the study aimed to
ensure consistency with a parallel
assessment of after-effects within the
colposcopy arm of TOMBOLA;9 in that arm,
it was anticipated that while some after-
effects may be of reasonably long duration,
most would have ceased within 6 weeks.
Thirdly, other outcomes were being
assessed at around 6 weeks, and to
minimise the burden on women and
maximise response, the assessments were
combined into a single questionnaire.
Women who did not respond were sent a
maximum of two reminders, 2 weeks
apart. During 2003, part-way through the
current study, the researchers started
sending a pen with all postal
questionnaires in TOMBOLA, to maximise
response rates.21
A copy of the questionnaire is available

from the authors on request.

Statistical analysis
Analyses were carried out in STATA (version
10). For each individual after-effect (that is,
pain, bleeding, and discharge), crude
frequency rates were computed. Logistic
regressionmethodswere used to adjust the
frequencies for factors significantly
associated with each after-effect. The
factors considered included age, trial
centre, recruitment cytology status (mild,
BNA), and a range of sociodemographic (for
example, education, and employment
status) and lifestyle (for example, smoking,
parity, and contraception) variables from the
recruitment questionnaire. Variables were

How this fits in
Pain and bleeding are recognised
consequences of cervical cytology tests for
a proportion of women. Despite this, little is
known about the prevalence, severity, and
duration of such physical after-effects in
women having these tests. Among women
undergoing cytological follow-up in primary
care following previous low-grade
abnormal cervical cytology, 15% reported
pain, 16% experienced bleeding, and 7%
reported discharge. The prevalence of pain
and discharge, but not bleeding, was
higher in younger women. Most after-
effects lasted ≤2 days and severe after-
effects were rare. These after-effects
represent an important consequence of
cervical screening and should be taken into
consideration when comparing the costs
and benefits of different screening and
follow-up policies.
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included in the models if they were
significant (P<0.05) on likelihood ratio tests.
Model goodness of fit was checked using
the Hosmer and Lemeshow test.22 Duration
was computed as the percentage of women
still experiencing the after-effect 1, 2, 3, and
so on, days after the cervical cytology test.

RESULTS
Characteristics of responders
Of the 1120 women sent the questionnaire,
884 (79%) completed it. Six hundred and
sixty-four women (59%) returned the
questionnaire following the initial
administration; 154 (14%) returned it after
the first reminder, and 66 (6%) after the
second reminder. Overall, 38% of
responders were aged 20–29 years, 28%
were aged 30–39 years, 23% were aged
40–49 years, and 11% were aged
50–59 years. Just under one-quarter had
had a test showing mild dyskaryosis at

recruitment to TOMBOLA, and 76% a BNA
test. Six per cent had had another test
showing BNA in the 3 years before
recruitment. One-quarter of women had
had no post-school education or training,
20% had completed training through work,
and 55% had attended college or university.
Fifty-six per cent of women were parous.
Just over one-third were current users of
the oral contraceptive pill. Half of women
had never smoked, 19% were ex-smokers,
and the remainder were current smokers.

Frequency of after-effects
Table 1 shows the numbers reporting and
prevalence of pain, bleeding, and discharge.
After adjusting for confounders, 14.8% (95%
confidence interval [CI] = 12.5 to 17.5%)
reported pain following the cytology test,
16.1% (95% CI = 13.7 to 18.7%) experienced
bleeding, and 7.1% (95% CI = 5.5 to 9.2%)
experienced discharge.
Two hundred and sixty-four women (30%)

experienced one after-effect or more. Of
these, 69% (n = 183) had experienced only
one (pain: 24%; bleeding: 30%; discharge:
15%), 25% (n = 67) hadexperienced two, and
5% of women (n = 14) had experienced all
three. Pain plus bleeding was the most
common combination, reported by 18% of
women.
Of those women who reported an after-

effect, 8% (n = 22) stated that theyhadeither
spoken to, or seen in person, their GP or a
practice nurse, in relation to the after-effect.
Age and level of physical activity were

significantly associated with reporting of
pain. Post-school education, smoking
status, and parity were significant related to
bleeding. Discharge was associated with
age, employment status, smoking status,
and current use of oral contraceptives. The
reported prevalence of pain and discharge,
but not of bleeding, decreased with
increasing age (Table 1): the adjusted
prevalence was approximately three times
higher in the 20–29 years age group (pain:
19.1%; discharge: 10.4%) than in the
50–59 years age group (pain: 6.6%;
discharge: 3.4%). For bleeding, current
smokers had a lower prevalence than ex-
and never smokers, while for discharge, the
prevalence was highest among current
smokers. Women who were current users
of the oral contraceptive pill had a higher
frequency of discharge than non-users
(9.6%versus 6.0%).Nulliparouswomenhad
a higher frequency of bleeding than parous
women (19.8% versus 13.5%).

Severity and duration
Figure 1 shows, for each after-effect,

Table 1. Numbers of women reporting pain, bleeding, and
discharge, crude and adjusted prevalence, overall and by
sociodemographic characteristics

Pain Bleeding Discharge
All women
Number of women reporting after-effect 136 149 74
Crude prevalence, %; (95% CI) 15.4 (13.1 to 17.9) 16.9 (14.4 to 19.5) 8.4 (6.6 to 10.4)
Adjusted prevalence, % (95% CI)a 14.8 (12.5 to 17.5) 16.1 (13.7 to 18.7) 7.1 (5.5 to 9.2)
Adjusted prevalence, % (95%CI)a by subgroup
Age, years
20–29 19.1 (15.1 to 23.7) 15.2 (11.4 to 20.1) 10.4 (7.2 to 14.7)
30–39 16.3 (12.1 to 21.4) 19.5 (14.7 to 25.1) 6.1 (3.7 to 9.8)
40–49 12.3 (8.4 to 17.6) 13.9 (9.5 to 20.0) 6.4 (3.6 to 11.0)
50–59 6.6 (3.0 to 13.9) 14.7 (8.7 to 24.0) 3.4 (1.1 to 10.2)
Smoking status
Non-smokers 13.4 (10.5 to 17.0) 18.7 (15.2 to 22.7) 7.5 (5.4 to 10.5)
Current smokers 14.0 (10.4 to 18.6) 11.9 (8.6 to 16.3) 9.7 (6.7 to 14.0)
Ex-smokers 20.6 (14.9 to 27.7) 17.5 (12.3 to 24.2) 3.5 (1.6 to 7.7)
Current oral contraceptive use
Yes 15.6 (11.7 to 20.6) 17.9 (13.7 to 22.9) 9.6 (6.5 to 14.1)
No 14.4 (11.6 to 17.7) 15.1 (12.3 to 18.5) 6.0 (4.3 to 8.5)
Ever had children
Yes 15.2 (12.0 to 19.1) 13.5 (10.7 to 16.9) 8.3 (5.7 to 11.9)
No 14.3 (10.8 to 18.7) 19.8 (16.1 to 24.2) 5.7 (3.6 to 9.0)
Physical activity
<1 per week 13.4 (10.2 to 17.5) 16.0 (12.4 to 20.4) 7.0 (4.7 to 10.2)
1–3 times per week 12.2 (8.5 to 17.1) 15.8 (11.5 to 21.2) 5.3 (3.0 to 9.1)
>3 times per week 19.2 (15.0 to 24.1) 17.0 (13.1 to 21.8) 8.8 (6.0 to 12.7)
Post-secondary school education
No degree 14.5 (12.0 to 17.5) 14.8 (12.3 to 17.8) 7.0 (5.2 to 9.4)
Degree 16.0 (11.6 to 21.8) 20.8 (15.6 to 27.0) 7.7 (4.6 to 12.3)
Employment status
Full-time 14.2 (11.2 to 17.8) 16.3 (13.0 to 20.3) 6.4 (4.4 to 9.2)
Part-time 12.6 (8.7 to 18.1) 14.8 (10.3 to 20.9) 6.6 (3.8 to 11.0)
Student 14.8 (8.3 to 25.1) 15.9 (9.0 to 26.7) 4.5 (1.8 to 10.9)
Not in paid employment 20.2 (14.3 to 27.9) 17.2 (11.4 to 25.1) 13.7 (8.8 to 20.7)

aPain — adjusted for age and physical activity; bleeding — adjusted for smoking status, post-school

education, and ever had children; discharge — adjusted for age, smoking status, employment status, and

current pill use.
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severity expressed on a five-point scale
ranging from very mild/light to very
severe/heavy. The majority of after-effects
were very mild or mild (pain) or very light or
light (bleeding, discharge). Severe after-
effects were rare, reported by less than 1%
of women.
Theduration of each after-effect is shown

in Figure 2. In general, discharge tended to
last somewhat longer thanpain or bleeding.
Two-thirds of women who experienced
discharge reported a duration of ≤2 days,
22% a duration of 3–6 days, and 11% a
duration of 1 week or longer. For pain and
bleeding, the overwhelming majority of
women who reported the after-effect (83%
and 85% respectively) described the
duration as ≤2 days. For pain, 14% reported
a duration of 3–6 days and 3% a duration of
1 week or longer. Of those who experienced
bleeding, the durationwas 3–6 days for 10%
and 1 week or longer for 4%.

DISCUSSION
Summary
Almost one-third of women reported having
experienced one after-effect or more, of a
follow-up cervical cytology test. Pain and
bleeding were reported twice as frequently
as discharge. Formostwomen, the duration
was short (≤2 days), although discharge
tended to persist for slightly longer than

pain or bleeding. Severe after-effects were
uncommon. The reported prevalence varied
by sociodemographic factors.

Strengths and limitations
To the authors’ knowledge, this is the first
study of the frequency of physical after-
effects experienced by women undergoing
follow-up cervical cytology tests after a low-
grade abnormal cytology result. The study
was undertaken within a population-based,
pragmatic trial, itself nestedwithin theNHS
CSPs. The questionnaire response rate was
high and the age distribution of responders
was very similar to that of all women who
had a low-grade cytology test in the English
CSP in 2000/2001 (the midpoint for
recruitment to TOMBOLA).23 These factors
mean that it is likely that the results are
generalisable across the CSPs with respect
to women with low-grade abnormal
cytology.Whether they entirely generalise to
women attending for primary cervical
screening (that is, without a previous low-
grade result) is somewhat less certain, but
the high frequency of women reporting
after-effects in the present study (almost
one-third) would tend to suggest that the
prevalence of after-effects among the
primary screening population is likely to be
substantial.
A further strength was that the after-
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Figure 1. Severity of after-effects reported by women.
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Figure 2. Duration of after-effects reported by women.
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effects were assessed from the perspective
of women themselves, rather than from the
perspective of the doctor or nurse
performing the test, as was the case in
some studies of women treated by loop
excision.24,25 Although different women may
have reported similar after-effects
differently (for example, what one woman
reported as mild pain may have been
moderate for another), the impact of a
cervical cytology test and any associated
after-effect(s) on a woman’s life (and,
potentially, her future screening
participation) probably depends on her own
perception of the experience.
Themajor potential limitation of the study

is that it was retrospective, which may have
affected accuracy of recall, or reporting, of
after-effects. The timing of the
questionnaire (6 weeks after the cervical
cytology test) may have meant that mild
after-effects of short duration were under-
reported. Similarly, although the response
ratewashigh, around20%ofwomendidnot
return the questionnaire, and it is possible
that non-responders did not take part
because theyhadnot experiencedanyafter-
effects. However, the questions on after-
effects were integrated into a single
questionnaire with instruments assessing
other outcomes that may have been
relevant to women even if they had not
experienced after-effects. Moreover, even if
all of the non-responders had not
experienced any after-effects, this would
only have slightly reduced the overall crude
prevalence (from 30% to 24% [264/1120]).
The overwhelming majority of study

participants would have received the result
of their follow-up cytology test before
completing the questionnaire. Whether this
impacted on recollection or reporting of
after-effects is unclear. While the reported
prevalence of discharge was significantly
lower in women with a negative smear
result (6.3%) compared to those with a non-
negative result (inadequate or abnormal;
11.5%), there was no difference in the
prevalence of pain and bleeding by test
result.
The follow-up tests conducted in this

cohort were a mixture of conventional tests
(taken with a spatula) and liquid-based
cytology tests (taken with a cervix brush).
Although it is not known for certain which
women were tested with which device,
based on the dates of roll-out of liquid-
based cytology, it is likely that a substantial
proportion of the tests conducted in
Grampian and Tayside participants, but very
few of those in Nottingham participants,
involved use of the cervix brush. When the

prevalence of after-effects in Grampian and
Tayside was compared with Nottingham
there were no notable differences.

Comparison with existing literature
As would be expected, the reported
frequency of after-effects following a
cervical cytology test is much lower than
that observed in women who have had
punchbiopsies or large loopexcision.7–9 The
reported frequency of bleeding in this study
was slightly higher than that observed in
the authors’ companion study of women
undergoing colposcopy examination
without biopsy or treatment (16.1% versus
14.1%),9 possibly because a cytology test
involves direct contact with the cervix. In
contrast, the reported frequencies of pain,
and especially discharge, were somewhat
lower in the current study, the latter
possibly because a colposcopy involves the
use of acetic acid and Lugol’s iodine, which
may be viewed by some women as
discharge.
Various sociodemographic factors were

associated with the reported prevalence of
after-effects. The observed inverse
association between age and pain might
have been anticipated. Age is likely to be a
marker of the number of previous cervical
cytology tests and other gynaecologic and
obstetric investigations and interventions,
and women who have had more such
procedures might be less likely to consider
a cervical cytology test to be painful.
Alternatively, women who were more
anxious about the test might be more likely
to recall it as having been painful,17 and it
has previously been shown that levels of
anxiety were higher in younger women in
this cohort.26 The lack of an inverse
association between age and post-cytology
bleeding may be a consequence of the
atrophic vaginal mucosa and vaginal
dryness in peri- and post-menopausal
women, which sometimes results in
bleeding when a speculum is inserted.5 The
observed positive association between
current use of oral contraceptives and
reported dischargemay be a function of the
effects of hormones on the cervical
environment and, specifically, vaginal fluid.

Implications for practice and research
The high frequency of after-effects reported
by women having a follow-up cervical
cytology test is noteworthy and important.
Although most after-effects were mild and
of short duration, the present results
suggest that almost one in three women
will experience some pain, bleeding, or
discharge. Given the number of low-grade
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abnormal cervical cytology tests each year
in the NHS CSPs (250 000), a substantial
proportion of which will pertain to women
who go on to have follow-up cytology, this
represents significant morbidity.
Extrapolating from the present findings, it is
likely that substantial proportions of women
attending for primary cervical screening
also experience these physical after-effects,
though it would be helpful to confirm this in
a prospective study of women undergoing
primary screening. Thus, after-effects
constitute an important consequence of
both cervical cytology tests and screening,
and should be taken into consideration
when comparing the costs and benefits of
different screening and follow-up policies.
Another issue that deserves

consideration is the potential
consequences of these after-effects on
participation in cervical screening. Studies
have shown that a previous negative
experience during screening impacts
adversely on women’s future
participation.6,27 Specifically as regards
pain, a US study found that women who
perceived that cervical cytology tests were
painful were five times more likely not to
adhere to screening recommendations
than those who did not have this
perception.5 It is therefore plausible that the
experience of pain (or other after-effects)
might impact negatively on adherence to
follow-up among women with low-grade
cytology or, more generally, on future

participation in routine screening. In
support of this, it has been reported
elsewhere that default rates from follow-up
cervical cytology tests are highest among
young women,28 the group in whom after-
effects are most common. Given that
cervical cancer is the second most
common cancer in women under 35 years
in the UK,29 it is important that strategies
are developed to ensure that young women
are not discouraged from attending
screening or follow-up because of
concerns about, or experiences of, pain or
other after-effects.
From theperspective of primary care, one

of the important findings of this study was
that 8% of women who reported an after-
effect (2.4% of all women) consulted their
primary care team regarding this. Thus, the
resource implications of after-effects of
cervical cytology in primary care are not
insubstantial. While there may be little that
can be done to prevent some women from
experiencing after-effects of cervical
cytology tests, consideration might be given
to ways to manage women’s expectations.
Current NHS CSP leaflets focus only on the
possibility that women might experience
pain during a cervical cytology test.30
Providing information on the likely
prevalence and duration of pain, bleeding,
and discharge following such tests might
help ensure that women are better
prepared and more reassured, thereby
lessening the burden in primary care.
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