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Psychological impact of human papillomavirus testing in women
with borderline or mildly dyskaryotic cervical smear test results:
cross sectional questionnaire study
Esther Maissi, Theresa M Marteau, Matthew Hankins, Sue Moss, Rosa Legood, Alastair Gray

Abstract
Objective To describe the psychological impact on women of
being tested for human papillomavirus (HPV) when smear test
results are borderline or mildly dyskaryotic.
Design Cross sectional questionnaire study.
Setting Two centres participating in an English pilot study of
HPV testing in women with borderline or mildly dyskaryotic
smear test results.
Participants Women receiving borderline or mildly dyskaryotic
smear test results tested for HPV and found to be HPV positive
(n = 536) or HPV negative (n = 331); and women not tested for
HPV with borderline or mildly dyskaryotic smear results
(n = 143) or normal smear results (n = 366).
Main outcome measures State anxiety, distress, and concern
about test result, assessed within four weeks of receipt of results.
Results Women with borderline or mildly dyskaryotic smear
results who were HPV positive were more anxious, distressed,
and concerned than the other three groups. Three variables
independently predicted anxiety in HPV positive women:
younger age ( = − 0.11, P = 0.03), higher perceived risk of
cervical cancer ( = 0.17, P < 0.001), and reporting that they did
not understand the meaning of test results ( = 0.17, P = 0.001).
Testing HPV negative was not reassuring: among women with
abnormal smear test results, those who were HPV negative were
no less anxious than those who were not tested for HPV.
Conclusions Informing women more effectively about the
meaning of borderline or mildly dyskaryotic smear test results
and HPV status, in particular about the absolute risks of cervical
cancer and the prevalence of HPV infection, may avoid some
anxiety for those who are HPV positive while achieving some
reassurance for those who test HPV negative.

Introduction
Human papillomavirus (HPV) is present in almost 100% of cervical cancers1 and HPV positivity is associated with high grade
pre-invasive lesions in women with borderline nuclear change or
mild dyskaryosis. Given the relatively high rates of borderline or
mildly dyskaryotic cervical smear test results, HPV testing could
be used to stratify women for higher or lower risks of developing
cervical cancer, and to manage them accordingly. A pilot study
was mounted in England to evaluate the clinical, economic, and
psychological consequences of this strategy; this paper assesses
the psychological consequences.
Testing for human papillomavirus is expected to provide
clearer and more effective management strategies, but there are
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concerns about its potential to raise anxiety beyond the levels
reported after women receive a borderline or mildly dyskaryotic
smear test result.2 Receiving abnormal smear test results and
being referred for colposcopic examination of the cervix are
associated with high anxiety levels,3–5 some of which can be
avoided by providing clear, salient information.6 7 No data are yet
available on the psychological impact of HPV testing in conjunction with cytological screening. Surveys of highly selected groups
of women who have undergone HPV testing for a variety of reasons have had equivocal findings, with some showing raised levels of distress8–11 and others not.12 13
Although HPV testing may raise anxiety in women who test
positive, it has the potential to reassure those who test negative
that their risks of developing cervical cancer, given a borderline
or mildly dyskaryotic smear test result, are lower than women
who with HPV infection.1 This study aimed to describe the psychological impact of HPV testing in women with borderline or
mildly dyskaryotic cervical smear test results and to examine the
predictors of this impact.

Methods
Participants
All women who had a routine cervical smear test at two of the
three centres taking part in the English pilot study of liquid
based cytology and HPV testing, and who received either a normal or a borderline or mildly dyskaryotic test result, were eligible
for this study. They were informed about the possibility of being
invited into this questionnaire based study by the letter inviting
them to attend for screening. All borderline or mildly dyskaryotic smear samples were tested for human papillomavirus. After
HPV testing in the pilot study, we recruited an extra group of
women with borderline or mildly dyskaryotic smear test results,
but no HPV testing, to assess the possible reassuring effects of
receiving an HPV negative test result.
All women with borderline or mildly dyskaryotic test results
over a five month period were invited to participate, as were the
first 13 women each week who received a normal test result (we
estimated this number was needed to achieve similar numbers in
each group). When the pilot was completed, the first 42 women
each week over a five week period with borderline or mildly dyskaryotic results but no HPV test results were also recruited, half
from each of the two centres. In total, 2183 women were sent
questionnaires within a week of the research team being
informed that their smear test results had been sent to them. Up
to two reminders were sent. The final sample of 1376 (63%)
women comprised 366 women who had received a normal result
page 1 of 6
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and 1010 who had received a borderline or mildly dyskaryotic
smear test result. In the latter group 331 were HPV negative, 536
were HPV positive, and 143 had not been tested.
Clinical management
The box shows the written information that accompanied the
test results. Clinical management varied according to test result
and sometimes across centres.
Borderline or mildly dyskaryotic test result, HPV positive—In centre 1 all HPV positive women were referred for colposcopy. In
centre 2, due to an increased workload in the colposcopy clinics,
only women over 35 were referred for colposcopy. Those below
35 were invited for a repeat smear and HPV test after six months.
If dyskaryosis or HPV infection persisted, these women were
referred for colposcopy.
Borderline or mildly dyskaryotic test result, HPV negative—In both
centres women were asked to attend for a repeat smear and HPV
test six months later. If dyskaryosis, HPV infection, or both, was
found, women were referred for colposcopy.
Borderline or mildly dyskaryotic test result, HPV not tested—In
both centres, women with this result were asked to attend for a
repeat smear test after six months. If the repeat smear showed
borderline changes, mild dyskaryosis, or worse, women were
referred for colposcopy.
Normal smear test result—Women receiving a normal result
with no previous abnormal smear test results were returned to
routine recall.

Perceived risk of developing cervical cancer was assessed using a
seven point scale assessing women’s perceptions of their
likelihood of developing cervical cancer in the next 10 years.

Written information provided to women with results of
smear test
Borderline or mildly dyskaryotic test result, HPV positive
These [minor abnormalities] are not cancer. A minor
abnormality means that there are small changes to the cells of
your cervix. This is not unusual. Because your result showed
these changes your sample was tested for the Human Papilloma
Virus (HPV). HPV is a very common infection of the cervix. Most
women get the virus at some point in their life. In most cases it
does not need treatment and your body will clear it on its own.
Some forms of the virus can cause cervical abnormalities that
clear up when the virus is gone. In some women, however, the
virus stays for a number of years and cervical abnormalities may
develop into cancer if left untreated. HPV was found in your
sample.
Borderline or mildly dyskaryotic test result, HPV negative
These [minor abnormalities] are not cancer. A minor
abnormality means that there are small changes to the cells of
your cervix, which are not unusual. Because your result showed
these changes your sample was tested for the Human Papilloma
Virus (HPV), which is a very common infection of the cervix.
HPV was not found. This means that you are at very low risk of
developing cervical cancer of the cervix.
Borderline or mildly dyskaryotic test result, HPV not tested

Study hypotheses
Women with normal results were predicted to have anxiety
scores in the normal range (mean score = 35.0), while those with
borderline or mildly dyskaryotic results who were HPV negative
or not tested were predicted to have raised anxiety (mean
score = 38.0), with the highest levels of anxiety to be found in
HPV positive women (mean score = 40.0). The formal hypotheses tested were that women with normal results would have
anxiety scores significantly lower than all other groups; that
women with borderline or mildly dyskaryotic smear test results
who were HPV positive would have significantly higher scores
than the other three groups; and that women with borderline or
mildly dyskaryotic smear test results who were HPV negative
would have lower anxiety scores than those who had abnormal
smear test results but had not been tested for HPV.
Given a population standard deviation of 12.0, a minimum of
115 women was required in each of the four groups to detect the
predicted small to medium effects (F = 0.16),14 with 80% power at
the 5% level of significance. This sample size was also sufficient
for pairwise comparisons to detect a mean difference of 0.37 of a
standard deviation between groups, with 80% power.
Outcome measures
State anxiety was assessed using the short form of the state scale
of the Spielberger state-trait anxiety inventory (S-STAI-6),15 prorated to give a scale range from 20 to 80. The population norm
for women is 35; scores above 49 are found in patients with a
diagnosis of anxiety disorder. The internal reliability of the scale
in this study sample (n = 1288) was 0.84 (Cronbach’s ).
General distress was assessed using the 12 item general health
questionnaire (range 1-12) with a clinical cutoff score of 4
( = 0.89, n = 1343).16
Concern about the smear result was assessed using two seven
point rating scales (range 2-14) asking women how concerned,
and how reassured, they felt about the result. Higher scores indicated more concern ( = 0.66, n = 1352).
page 2 of 6

Centre 1
The report from the laboratory showed that the smear was mildly
abnormal, which means that there are small changes to your
cervix.
Invited for repeat smear test—These changes sometimes happen and
are not cancer, and in most cases do not lead to it. It is important
to give these changes a chance to return to normal by themselves
without treatment. Your next test is due [date] and we will send
you a reminder to make an appointment. If you would like to talk
about the result, please contact your GP or the person who took
the smear.
Referred for colposcopy—Around one woman in twelve has an
abnormal smear and it is unlikely that you have cancer. However,
you may need treatment, and in most cases this results in a
complete cure. If you have not already received a letter inviting
you for an appointment, please contact your GP or the person
who took the smear to discuss the result. If further investigation
is needed, it will involve an examination (colposcopy) at a
hospital outpatient clinic, to determine whether any treatment is
needed. The enclosed leaflet tells you more about abnormal
results.

Centre 2
Invited for repeat smear test—Your recent smear test taken on [date]
shows a minor change. If your test was taken at your GP surgery
or local community clinic, please contact the person who took
your test to discuss the result. A repeat test will be advisable on
[date] and your smear taker will tell you when to make an
appointment.
Referred for colposcopy—The result of your recent smear, taken on
[date] is now available. If your test was taken at your GP surgery
or local community clinic, please contact the person who took
your test to discuss the result.
Normal smear test result
Women who have regular smears are much less likely to develop
cancer of the cervix, but no screening programme can prevent
every single case of cancer, so, if you develop any unusual
bleeding, pain or any other symptoms that concern you, before
your smear test is due, please contact your doctor.
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test results who were HPV negative did not have lower anxiety
(t = 0.064, P = 0.949), distress (t = 0.827, P = 0.409), or concern
(t = 0.852, P = 0.394) than women who had abnormal smear test
results but were not tested for HPV. Although this third hypothesis was not supported, a trend analysis showed a significant linear trend for all mean scores for all three outcome measures:
anxiety
(F1,1218 = 12.73; P = 0.0003), emotional
distress
(F1,1271 = 15.46; P = 0.00009), and concern (F1,1280 = 561.94;
P < 0.00001) when the groups were ordered as presented in table
2, in ascending order of risk of developing cervical cancer.
All groups viewed cervical cancer as extremely serious (table
3), but they differed in their perceptions of the risk of developing
it (F3,1324 = 25.51; P < 0.0001): women who were HPV positive
perceived their risks as greater than all other groups (Tukey post
hoc contrast tests). Perceptions of risk also followed a significant
linear trend (F1,1324 = 76.08; P < 0.0001) when the groups were
ordered in ascending order of actual risk.
Forty one per cent of women stated they were unaware of
what HPV was. This was more common in women not tested for
HPV than in those tested. In all groups, women who were familiar with HPV perceived HPV infection as important in causing
cervical cancer, although those with an abnormal result who had
not been tested for HPV perceived it as less important than did
all other groups (F3,778 = 3.42, P = 0.017). Although most of the
women tested for human papillomavirus knew what HPV was,
25% (95% confidence interval 21% to 28%) of HPV positive
women stated that they did not know what it was.
The groups also differed in their understanding of their
results (2 = 194.13, df = 12, P < 0.001; table 4). Compared with
women receiving normal results, those receiving abnormal
results were less likely to think their result meant they definitely
did not have, or were very unlikely to, have cervical cancer.
Women with abnormal results, whether tested for HPV or not,
were less likely to know what their results meant than did women
receiving a normal result (2 = 77.96, df = 3, P < 0.001), with 26%
(22% to 29%) of those who tested HPV positive stating that they
did not know what this meant for their health.
We entered all variables in the linear multiple regression,
apart from perceived importance of human papillomavirus in
causing cervical cancer (as 25% of women failed to respond to
this item). Of these, only three variables independently predicted
anxiety (R2 = 0.103, adjusted R2 = 0.084, P < 0.001): age, with
younger age being associated with higher anxiety ( = − 0.11,

Understanding of smear result was assessed by asking women to
state what they believed their result meant for their current
health (see table 4 for response options). The correct responses
for all women is that they were very unlikely, or unlikely, to have
cervical cancer.
We also recorded age, highest educational achievement, ethnic origin, and history of smear results.
Analysis
Differences in the demographic and clinical characteristics of the
groups were assessed using ANOVA and 2 tests. We tested the
study hypotheses using ANCOVA to control for differences in
age, education, centre, and smear history in the groups, with
three planned linear contrasts: normal versus all abnormal borderline or mildly dyskaryotic test results; borderline or mildly
dyskaryotic test results in HPV positive women versus all other
groups; borderline or mildly dyskaryotic results in women who
were not tested for HPV versus borderline or mildly dyskaryotic
and HPV negative. We used linear trend analysis to confirm the
predicted pattern of responses across the four study groups, and
multiple linear regression to ascertain the best predictors of
anxiety in women who received HPV positive results.

Results
The four study groups differed in age, educational level, and
whether or not this was their first smear test (table 1). We
controlled for these three variables when assessing differences in
emotional outcomes between the groups (table 2). In addition,
we controlled for centre, although it was unrelated to any of the
outcome variables in the study.
Analysis of covariance (with age, education, centre, and smear
history as covariates) showed that the groups differed
significantly in anxiety (F3,1218 = 4.44, P = 0.004), distress
(F3,1271 = 5.37, P = 0.001), and concern (F3,1280 = 242.44, P < 0.001).
Planned contrasts confirmed two of the three research
hypotheses. Firstly, the group with normal test results had
significantly less anxiety (t = 2.19, P = 0.028), distress (t = 2.06,
P = 0.040), and concern (t = 24.64, P < 0.001) than the three
groups with abnormal test results, taken together. Secondly, the
HPV positive group had significantly higher anxiety (t = 3.11,
P = 0.002), distress (t = 3.252, P = 0.001), and concern (t = 13.391,
P < 0.001) than the other three groups taken together. The third
hypothesis was not supported: women who had abnormal smear

Table 1 Demographic and clinical characteristics of women given results of cervical smear and human papillomavirus (HPV) tests. Values are numbers
(percentages) unless stated otherwise
Abnormal results
Normal result (n=366)

HPV negative (n=331)

Not tested for HPV
(n=143)

HPV positive (n=536)

Anova and 2 tests

P value

40.2 (12.2)

40.5 (11.3)

35.4 (10.4)

31.6 (9.7)

F = 65.01

<0.001

College education

45 (155)

36 (112)

42 (55)

50 (258)

2 = 17.21

0.001

White ethnic origin

96 (352)

96 (316)

98 (129)

97 (516)

2 = 0.99

0.80

8 (31)

6 (19)

8 (12)

17 (90)

2 = 31.09

<0.001

42 (155)

45 (149)

43 (61)

39 (211)

2 = 2.80

0.42

Characteristic
Mean (SD) age (years)

First smear test
Previous abnormal test results

Table 2 Emotional outcomes after receipt of results of smear test among women tested or not tested for human papillomavirus (HPV). Values are adjusted
means (SE)
Abnormal result
Variable

Normal result (n=366)

HPV negative (n=331)

Not tested for HPV (n=143)

HPV positive (n=536)

F (P value)

State anxiety (S-STAI-6)

36.4 (0.7)*

37.6 (0.7)†

37.7 (1.2)†

39.6 (0.6)‡

4.44 (0.004)

Emotional distress (GHQ-12)

2.0 (0.1)*

2.1 (0.2)†

2.4 (0.3)†

2.8 (0.2)‡

5.37 (0.001)

Concern about test result

5.2 (0.1)*

8.8 (0.1)†

9.1 (0.2)†

9.7 (0.1)‡

242.46 (<0.001)

Means with the same symbols do not differ (P>0.05) by planned linear contrasts. Means with different symbols in a given row differed significantly.
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Table 3 Perceptions of the threat of cervical cancer of women given different results of cervical smear and human papillomavirus (HPV) tests. Values are
means (SEs) unless otherwise stated
Abnormal results
Perception

Normal results (n=366)

HPV negative (n=331)

Not HPV tested (n=143)

HPV positive (n=536)

F (P value)

Perceived severity (2 seven-point
scales)

12.4 (0.1)*

12.3 (0.1)*

12.1 (0.2)*

12.3 (0.1)*

1.13 (0.334)

Perceived risk (seven-point scale)

3.7 (0.1)*

3.9 (0.1)*

4.1 (0.1)*

4.4 (0.1)†

25.51 (<0.0001)

% (No) unsure what HPV is

54 (199)

38 (125)

62 (89)

25 (133)

—

Perceived importance of HPV in
the development of cervical
cancer (by women who knew
what HPV is)

5.9 (0.1)*

5.9 (0.1)*

5.3 (0.3)†

5.8 (0.1)*

3.42 (0.017)

Means with the same symbols do not differ (P>0.05) by Tukey post hoc tests. Means with different symbols in a given row differed significantly.

Table 4 Understanding of the meaning of smear test results of women given different results of cervical smear and human papillomavirus (HPV) tests.
Values are percentages (numbers)
Abnormal results
Statement

Normal result (n=366)

HPV negative (n=331)

Not tested for HPV (n=143)

I definitely do not have cervical cancer

31 (112)

12 (39)

15 (21)

HPV positive (n=536)
12 (63)

I am very unlikely to have cervical cancer

39 (143)

29 (94)

19 (27)

19 (103)

I am unlikely to have cervical cancer

27 (97)

38 (125)

39 (56)

35 (187)

I am likely to have cervical cancer

0

5 (16)

8 (11)

8 (44)

I have cervical cancer

0

0

0

0

3 (12)

16 (53)

19 (27)

26 (137)

I don’t know

P = 0.033); perceived risk of developing cervical cancer ( = 0.17,
P < 0.001); and reporting not knowing the meaning of the smear
test result ( = 0.17, P = 0.001). Figures 1 and 2 show the associations between anxiety and the two strongest predictors. Two of
these three variables were also predictive of distress (R2 = 0.073,
adjusted R2 = 0.068, P < 0.001) and concern (R2 = 0.138, adjusted
R2 = 0.133, P < 0.001): perceived risk of developing cervical cancer (distress  = 0.20, P < 0.001; concern  = 0.24, P < 0.001) and
reporting not knowing the meaning of the result (distress
 = 0.15, P < 0.001; concern  = 0.24, P < 0.001).

Discussion

Mean state anxiety score (95% CI)

Mean state anxiety score (95% CI)

Informing women with borderline or mildly dyskaryotic smear
test results that they are positive for HPV is associated, at least in
the short term, with raised levels of state anxiety, general distress,
and concern, compared with women receiving normal or
cytologically abnormal smear test results. Anxiety, distress, and
concern were higher when the perceived risk of developing cervical cancer was greater, and in women who reported not understanding the meaning of their test results. The mean level of

80
70
60
50
40
30
20
1
n=4

2
n=30

Not at all likely

3
n=44

4
n=185

5
n=146

6
n=57

7
n=18

Extremely likely

Perceived risk of developing cervical cancer in next 10 years

Fig 1 Associations between state anxiety and perceived risk of developing
cervical cancer (measured on seven point scale) in women with an abnormal
smear result and positive test results for human papillomavirus
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anxiety in this sample was similar to that seen in general medical
and surgical patients just before surgery.17 In women informed of
a borderline or mildly dyskaryotic smear test result, receiving an
HPV negative result was not reassuring.
Some anxiety is to be expected after receiving abnormal cervical smear test results; for some women, it may provide the necessary motivation to adhere to recommended management.
However, raised anxiety can adversely effect information
processing, impairing the ability to process complex information
and leading to a bias towards processing threatening
information.18 Paradoxically, these effects can serve as barriers to
processing the information that has the greatest chance of
reducing anxiety. We are carrying out a six month follow up to
see if these effects endure, but evidence from systematic reviews
suggests that they will have dissipated.19
Women receiving borderline or mildly dyskaryotic test results
know that their chances of developing cervical cancer are higher
than if they had received normal results. Of concern, however, is
that they seem to perceive these chances to be of a magnitude
beyond that indicated by their results.20 Most women thought

80
70
60
50
40
30
20
Definitely
do not have
cervical
cancer
n=58

Very
unlikely
to have
cervical
cancer
n=96

Unlikely
to have
cervical
cancer
n=177

Likely
to have
cervical
cancer
n=40

I don't know
what my
result
means
n=128

Fig 2 Associations between state anxiety and understanding of smear test results
in women with an abnormal smear result and test results positive for human
papillomavirus
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that they were quite likely or very likely to develop cancer in the
next 10 years (fig 1); this suggests a large overestimate of the true
likelihood. Providing women with the absolute likelihood may
diminish their perceived risks and, in turn, diminish anxiety, distress, and concern.
Perceptions of the prevalence of a health threat also affect
how serious it is perceived to be, with threats perceived as more
common being seen as less serious.21 Women were informed that
human papillomavirus is “a very common infection of the
cervix,” but we do not know how they interpreted this. It is
estimated that about 20% of young women and about 5% of
women aged over 35 are infected at any one time.22 In women
with borderline or mildly dyskaryotic cervical smear test results
the prevalence is higher.22 Informing women of the actual prevalence of HPV infection could therefore reduce their anxiety, distress, and concern.
An appreciable number (22% (217/1003)) of women with
abnormal test results stated that they did not know what their
results meant. In HPV positive women, not knowing what their
results meant was associated with extremely high levels of anxiety. The descriptive, cross sectional nature of the study does not
allow the causal nature of this association to be established. It
seems plausible, however, that not knowing what a result means,
with the attendant uncertainty, could result in high levels of anxiety. Similarly, if women with negative results on HPV testing
knew what this result meant in terms of the likelihood of having
cervical cancer in the near future, they might feel more reassured
and hence less anxious, distressed, and concerned than if they
had not been tested.
Age was the least strong predictor of anxiety in women who
were HPV positive, with anxiety diminishing with age. Previous
research has also shown evidence of this association between
ageing and reduced anxiety.23
Although many of the women receiving borderline or mildly
dyskaryotic results overestimated their chances of having or
developing cervical cancer, a substantial minority of women with
normal results (31%) underestimated their chances, erroneously
believing that they definitely do not have cervical cancer. More
research is needed to evaluate how to avoid such false
reassurance,24 with its attendant adverse effects of delays in seeking help in the face of symptoms, and an increase in the
likelihood of litigation.25
Limitations of study
The generalisability of the results is limited by the sample.
Although the response rate of 63% is good for a mailed survey,26
the sample under-represents women from ethnic minority
groups and women with no educational qualifications. Given the
association between educational level, knowledge, and understanding of complex health information,27 our study could
under-represent the distress that HPV testing can cause in general population samples of women undergoing cervical
screening.
Conclusion
Studies are needed to determine, firstly, how to avoid some of the
anxiety, distress, and concern caused by positive results on HPV
testing and, secondly, how to provide some reassurance for
women receiving negative results.

What is already known on this topic
Anxiety after receiving abnormal smear test results can be
reduced by the provision of clear, salient information
Surveys of the psychological impact of human
papillomavirus (HPV) testing carried out on highly selected
samples have produced inconclusive evidence
No population based studies have evaluated the
psychological impact of HPV testing in conjunction with
cervical smear testing

What this study adds
HPV positive results in women with borderline or mildly
dyskaryotic smear test results are associated with anxiety,
distress, and concern beyond that associated with the
abnormal cytology result
Anxiety, distress, and concern are greatest in women who
perceive themselves at greater risk of developing cervical
cancer and who report not knowing what their results mean

Contributors: TMM, SM, and AG designed the study and together with RL
designed the study questionnaire. EM collected and analysed the data. MH
provided statistical advice and conducted some of the analyses. TMM and
EM cowrote the first draft of the manuscript, which was read and
commented on by the other four authors. TMM is guarantor.
Funding: Department of Health (Reference 1217215).
Competing interests: None declared.
Ethical approval: Southmead Local Research Ethics Committee (Reference
No 076/01) and Northumberland and Tyne & Wear Health Authority
Local Research Ethics Committee (Reference No 2001/247), which
covered the laboratories that conducted the screening.
1

2
3

4
5
6
7
8

9
10
11

12

13
14
15
16

This study forms part of the independent evaluation of the HPV/LBV pilot
in England, funded by the Policy Research Programme of the Department
of Health. The views expressed are those of the authors and not necessariily
those of the Department of Health. We are grateful to the administrative
staff at the screening centres for collaborating with us and to the women
who participated.

BMJ VOLUME 328

29 MAY 2004

bmj.com

17
18
19

Walboomers JM, Jacobs MV, Manos MM, Bosch FX, Kummer JA, Shah KV, et al.
Human papillomavirus is a necessary cause of invasive cervical cancer worldwide. J
Pathol 1999;189:12-9.
McCaffery KJ, Waller J, Forrest S, Wardle J. Testing for human papillomavirus in women
with abnormal pap smear results. JAMA 2002;288:1350.
Lerman C, Miller SM, Scarborough R, Hanjani P, Nolte S, Smith D. Adverse
psychologic consequences of positive cytologic cervical screening. Am J Obstet Gynecol
1991;165:658-62.
Rogstad KE. The psychological impact of abnormal cytology and colposcopy. Br J
Obstet Gynaecol 2002;109:364-8.
Marteau TM, Walker P, Giles J, Smail M. Anxieties in women undergoing colposcopy. Br
J Obstet Gynaecol 1990;7:859-61.
Wilkinson C, Jones JM, McBride J. Anxiety caused by abnormal result of cervical smear
test: a controlled trial. BMJ 1990;300:440.
Marteau TM, Kidd J, Cuddeford L, Walker P. Reducing anxiety in women referred for
colposcopy using an information booklet. Br J Health Psychol 1996;1:181-9.
Filiberti A, Tamburini M, Stefanon B, Merola M, Bandieramonte G, Ventafridda V, et al.
Psychological aspects of genital human papillomavirus infection: a preliminary report.
J Psychosocial Obstet Gynaecol 1993;14:145-52.
Clarke P, Ebel C, Cattoti DN, Stewart S. The psychosocial impact of human papillomavirus infection: implications for health care providers. Int J STD AIDS 1996;7:197-200.
Maw RD, Reitano M, Roy M. An international survey of patients with genital warts: perceptions regarding treatment and impact on lifestyle. Int J STD AIDS 1998;9:571-8.
Petry K-U, Menton S, Menton M, van Loenen-Frosch F, de Carvalho Gomes H, et al.
Inclusion of HPV testing in routine cervical cancer screening for women above 29
years in Germany: results for 8466 patients. Br J Cancer 2003;88:1570-7.
Conaglen HM, Hughes R, Conaglen JV, Morgan J. A prospective study of the psychological impact on patients of first diagnosis of human papillomavirus. Int J STD AIDS
2001;12:651-8.
Reed BD, Ruffin MT, Gorenflo DW, Zazove P. The psychosexual impact of human papillomavirus cervical infections. J Am College Health 1999;40:227-30.
Cohen J. Statistical power analysis for the behavioral sciences. Rev ed. New York: Academic
Press, 1977.
Marteau TM, Bekker H. The development of a six-item short-form of the state scale of
the Spielberger state-trait anxiety inventory (STAI). Br J Clin Psychol 1992;31:301-6.
Bridges KW, Goldberg DP. The validation of the GHQ-28 and the use of the MMSE in
neurological in-patients. Br J Psychiatry 1986;148:548-53.
Johnston M. Impending surgery. In: Fisher S, Reason J, eds. Handbook of life stress, cognition and health. Chichester: Wiley, 1988.
McLeod C, Mathews A, Tata P. Attentional bias in emotional disorders. J Abnorm Psychol
1986;95:15-20.
Shaw C, Abrams K, Marteau TM. Psychological impact of predicting individuals’ risk of
illness: a systematic review. Soc Sci Med 1999;49:1571-98.

page 5 of 6

Downloaded from bmj.com on 19 September 2008

Primary care
20 Raffle AE, Alden M, Quinn M, Babb PJ, Brett MT. Outcomes of screening to prevent
cancer: analysis of cumulative incidence of cervical abnormality and modelling of cases
and deaths prevented. BMJ 2003;326:901-5.
21 Croyle RT, Jemmott JB. Psychological reactions to risk factor testing. In: JA Skelton JA,
Croyle RT, eds. Mental representations in health and illness. New York: Springer-Verlag,
1991:85-107.
22 Cuzick J, Sasieni, P, Davies P, Adams J, Normand C, Frater A, et al. A systematic review
of the role of human papilloma virus testing (HPV) in the cervical screening
programme. Health Technol Assess 1999;3:1-196.
23 Jorm AF. Does old age reduce the risk of anxiety and depression? A review of
epidemiological studies across the adult life span. Psychol Med 2000;30:1122.
24 Marteau TM, Senior V, Sasieni P. Women’s understanding of a “normal smear test
result”: experimental questionnaire based study. BMJ 2001;322:526-8.
25 Petticrew MP, Sowden AJ, Lister-Sharp D, Wright K. False-negative result in screening
programmes: systematic review of impact and implications. Health Technol Assess
2000;4(5):1-51.
26 Mangione TW. Mail surveys—improving the quality. California, Sage 1995. (Applied social
research methods series 40.)
27 Goel V, Glazier R, Holzapfel S, Pugh P, Summers A. Evaluating patients’ knowledge of
maternal serum screening. Prenat Diagn 1996;16:425-30.

page 6 of 6

(Accepted 9 March 2004)
bmj.com 2004;328:1293

Health Psychology Section, Psychology Department, Institute of Psychiatry, King’s
College London, London SE1 9RT
Esther Maissi researcher
Theresa M Marteau professor of health psychology
Matthew Hankins research fellow
Institute of Cancer Research, Cancer Screening Evaluation Unit, Sutton, Surrey
SM2 5NG
Sue Moss reader in cancer epidemiology
Health Economics Research Centre, Department of Public Health, University of
Oxford, Oxford OX3 7LF
Rosa Legood researcher
Alastair Gray professor of health economics
Correspondence to: T M Marteau theresa.marteau@kcl.ac.uk

BMJ VOLUME 328

29 MAY 2004

bmj.com

