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extended time intervals between
screens in the NHS Cervical Screening
Programme: An online experimental study
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Abstract

Objective: The NHS Cervical Screening Programme plans to increase the screening interval from 3 to 5 years for women aged

25–49 who test negative for human papillomavirus (HPV). This exploratory cross-sectional online survey tested the impact of

different levels of information about the proposed change on acceptability of a longer interval.

Methods: Women aged 18–45 (n¼ 585) were individually randomised to one of three information exposure groups differing

in the level of information provided about the screening interval change: (1) basic information; (2) basic information with

additional detail about timeline of HPV infection; (3) as (2) but with the addition of a diagram. Acceptability of the change

(favourable and unfavourable attitudes) was assessed post-exposure alongside HPV timeline beliefs. We used ANOVA and

regression analyses to test for between-group differences.

Results: Women in Group 3 had higher scores on the favourable attitudes sub-scale compared with Group 1. Women in

Groups 2 and 3 had more accurate timeline beliefs than those in Group 1. There were no between-group differences in

unfavourable attitudes. After adjusting for demographic factors, a higher favourable attitudes score was independently predicted by

being in Group 3 compared to Group 1, more accurate HPV timeline beliefs, and previous irregular or non-attendance at

screening.

Conclusions: Overall, acceptability of an increased screening interval was moderate, but providing women with information

about the safety and rationale for this change may improve acceptability. In particular, communicating the long timeline from

HPV exposure to cervical cancer may reassure women about the safety of the proposed changes.
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Introduction

Human papillomavirus (HPV) based cervical screening has

recently been implemented in the UK and elsewhere,1–3

leading to increased interest in extending screening inter-

vals. The superior negative predicative value of an HPV
test (compared with cytology) means screening intervals

can be extended with little increased risk to women.1,4

There are currently plans to increase the screening interval

in England for women aged 25–49 from 3 to 5 years.3

Acceptability is an important consideration ahead of
policy changes. It has been defined as ‘a multi-faceted con-

struct which reflects the extent to which people delivering

or receiving a healthcare intervention consider it to be

appropriate, based on anticipated or experienced cognitive

and emotional responses’5 (p.1). The experience of other
countries suggests longer screening intervals may not be
acceptable to all women, although acceptability has
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usually been assessed using behavioural intentions.6–8 In
the United States, where annual screening was recom-
mended until 2012, a survey found that only 68% of
women aged 36–62 were willing to have screening every
3 years if recommended by their doctor, falling to 25% if
this was 5-yearly.8 Likewise, a mixed-methods Canadian
study7 explored women’s intentions to attend HPV prima-
ry screening every 4 years instead of every 2. Although
84% of women expressed intention to attend HPV-based
screening 2-yearly, when the HPV test was coupled with an
extended 4-yearly interval, this dropped to 54%. Ogilvie
et al.’s qualitative analysis further highlighted that many
women feared being screened less often.9 The relatively
low acceptability in these studies may be partly due to

the information women were given about the rationale
for the screening interval extension. In Silver et al.,8

women were provided with minimal information, and
while Ogilvie et al.9 informed women about the rationale
of the change, this information lacked a specific statement
about safety. Women may also be less accepting of extend-
ed intervals if they perceive they have a choice between
more and less frequent screening.

Research in Australia following the introduction of
HPV testing with extended intervals showed that some
women felt their health was being endangered and deval-
ued. Women felt an increased interval might be the result
of budget cuts, and that the change could ultimately lead
to missed or advanced-stage diagnoses of cervical cancer.6

Negative reactions may have stemmed partly from a lack
of understanding regarding the changes to screening6; and
some women in other studies have suggested their fears
could be alleviated with more information about HPV
testing and the interval change.9 There is a clear need to
develop effective communication about the safety and
rationale of such changes,6,8,9 in line with the informed
choice approach to screening invitations.

The common-sense model of self-regulation of health
and illness (CSM)10 proposes that in response to a health
threat individuals form illness representations.11,12 These
relate to the individual’s beliefs about the consequences of
the health threat/illness (its effect on their life), timeline
(e.g. does the illness last a long or short time; does it
come and go), cause (reason for the illness), control
(whether the illness can be influenced or treated) and iden-

tity (symptoms and illness label).11,13 Illness representa-
tions then influence the individual’s appraisal, coping
outcomes and consequently their health-related deci-
sions.12 In the context of longer screening intervals, we
hypothesised that an understanding of the timeline from
HPV acquisition to the development of cervical abnormal-
ities and cancer would be a key element of women’s cog-
nitive representations.

Such understanding could be enhanced by using visual
aids such as infographics or diagrams. In their systematic
review, Garcia-Retamero and Cokely14 reported that pre-
senting health-risk information in a visual format
improved risk literacy compared to providing the same

health-risk information using only numbers and text. It
has also been suggested that such visual aids can enhance
decision making and promote healthy behaviours.14,15

Using the CSM, Sekhon et al.16 recently proposed a
theoretical framework of acceptability (TFA) of health-
care interventions with seven underlying components,
including feelings about the intervention (affective atti-
tude), whether the intervention is in line with one’s
values (ethicality), how likely an intervention is to accom-
plish its purpose (perceived effectiveness), and understand-
ing of the intervention (intervention coherence). This
approach to considering acceptability is broader than
that used in previous studies, which have either used athe-
oretical items to gauge women’s views,8 or social cognition
models to predict behavioural intentions on the basis of
attitudes, norms and perceived behavioural control.7,9

Using the TFA allows for exploration of cognitive and
emotional responses to the proposed change which may
be independent of intention to take part.

In this study, we examined acceptability of an extended
cervical screening interval among women in the target
population, using the TFA as the theoretical framework.
We tested the hypothesis that presenting information in a
way that facilitates consistency between women’s illness
representations of HPV and the accepted medical model
(with regard to timeline) would result in greater acceptabil-
ity of this policy change, and explored the usefulness of a
diagram for improving acceptability of a prolonged
screening interval.17

The study addressed the following research questions:

1. Does providing women with information about the long
timeline between an HPV infection and cervical cancer
make an increased screening interval more acceptable,
and does the addition of a visual diagram enhance
acceptability compared with written information alone?

2. Is acceptability of an increased screening interval influ-
enced by women’s perceptions of the timeline between
an HPV infection and cervical cancer?

Methods

Design

The study was a cross-sectional online survey with partic-
ipants individually randomised to one of three exposure
groups. The outline protocol and the full questionnaire are
available on Open Science Framework (OSF) (https://osf.
io/wt2a7/). The study was approved by the UCL research
ethics committee (ref 15187/001). Data were collected in
July 2019 while HPV primary screening was being rolled
out across England.

Participants

Women aged between 18 (approaching eligibility for
screening at 25) and 45 (approaching the age when screen-
ing currently changes to 5-yearly), living in the UK, and
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with no personal history of cervical cancer were eligible for
participation. They were recruited from an online panel
hosted by Dynata Global Ltd. The panel is composed of
people recruited through various channels including
banner advertising displays and those who have consented
to be contacted for marketing and research purposes.

As there were no previous data on which to base a
sample size calculation, we powered the study to detect a
small-to-medium main effect18 of exposure group on the
primary outcome (g2¼ 0.025, meaning that 2.5% of the
variance in the primary outcome is explained by exposure
group). The time and resource constraints of the study were
also considered when deciding on the sample size. Assuming
a 5% two-tailed significance level, 90% power and 10%
attrition rate, a total of 555 participants was required to
give an analysable sample of n¼ 166 per group.

Materials and measures

We used an online questionnaire hosted by SurveyMonkey.
Women were asked to read basic information on cervical
screening including HPV primary testing taken from Public
Health England (PHE) screening invitation materials, and
brief details of plans to lengthen the screening interval.
Women were randomised to one of three information expo-
sure groups (see Box 1).

Primary outcome. The primary outcome was acceptability of
an increased screening interval. As there is not yet a vali-
dated measure of the TFA constructs, we used nine unva-
lidated items developed for the study (see Supplementary
material).16 These covered concerns raised by women in
previous studies of extended intervals (e.g. safety and accu-
racy)6,8,9 and four aspects of the TFA judged to be most
relevant to the change (affective attitude, intervention
coherence, perceived effectiveness and ethicality). Items
were rated on a Likert scale ranging from 1 (‘strongly dis-
agree’) to 5 (‘strongly agree’). Once drafted, the items were

piloted with a convenience sample of eight women to
check for clarity and ease of completion.

Secondary outcome and sociodemographic characteristics. Two

items were used to assess women’s timeline beliefs regard-
ing the progression of an HPV infection to cervical cancer.
These were adapted from the ‘acute/chronic timeline’ con-

struct of the Illness Perception Questionnaire-Revised
(IPQ-R).13 Responses used a 5-point Likert scale ranging

from 1 (‘strongly agree’) to 5 (‘strongly disagree’). See
Supplementary material for survey items.

Simple items were used to collect sociodemographic
data (age, ethnicity, education level, country of
residence), cervical screening history, intention to attend

cervical screening when next invited and previous aware-
ness of HPV.

Education level was recoded into ‘High-level’ when par-
ticipants reported having a degree or higher, ‘Mid-level’ if
they achieved A-levels or equivalent, were still studying or

selected ‘other’, and ‘Low-level’ if they had not achieved
A-levels or equivalent. ‘Don’t know’ responses (n¼ 1)
were excluded. Ethnic group was assessed using the 2011

UK Census question19 offering 14 predefined response cat-
egories. These were later recoded into ‘Any white back-
ground’ and ‘Minority ethnic background’. Overall, 14%

of the sample were from a minority ethnic background in
line with the 2011 UK Census.19

Self-reported screening attendance was assessed using
three items, recoded as: ‘first timer’ (for women who had

been invited and attended once), ‘regular attender’ (invited
more than once and attended every time), ‘irregular
attender’ (invited more than once but sometimes missed

or delayed), ‘non-attender’ (invited but never attended)
and ‘never invited’ (if they had not received a screening
invitation).

Procedure

Participants received an email invitation from Dynata con-
taining a web hyper-link to the survey. Those providing

consent went on to answer eligibility questions.
Eligible participants were asked about their cervical
screening history and intention to attend when next invit-

ed. SurveyMonkey then randomised participants to the
three exposure groups (individually, with a ratio of
1:1:1). A comprehension check was carried out to ensure

all participants understood that the screening interval may
increase to 5 years. If this was answered incorrectly, par-

ticipants were asked to re-read the information and com-
plete the comprehension check question again. Items
assessing acceptability, HPV timeline beliefs and sociode-

mographic characteristics were answered last.

Statistical analyses

Analyses were exploratory and were conducted using IBM

SPSS Statistics version 25.0 following a pre-registered
analysis plan (https://osf.io/wt2a7/). A one-way ANOVA

Box 1. Information exposure

Exposure 1 (Basic): This included basic information on the

change from cytology to HPV-based screening (which was

being rolled out across England when the survey was carried

out), extension of the screening interval from 3 to 5 years for

women aged 25–49, and general information about HPV and

what HPV testing involves.

Exposure 2 (Extended): This contained all the Exposure 1 con-

tent with an additional explanation of why a longer screening

interval is safe: that the time it takes an HPV infection to

develop into cancer is at least 10 years and that the HPV test

has higher accuracy than cytology-based screening for

detecting abnormalities.

Exposure 3 (Extended plus diagram): This version contained all

Exposure 1 and Exposure 2 content, with the addition of a

diagram illustrating the ‘HPV infection to cancer’ timeline and

the difference in accuracy between the HPV and cytology

tests.
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was performed for each acceptability and timeline item to
assess whether there were between-group differences as a
function of information exposure. A Bonferroni correction
was used to account for the risk of Type 1 error, and a
p-value of 0.005 was used for these analyses. For ease of
interpretation, we present proportions agreeing/strongly
agreeing rather than mean scores, alongside p-values for
the associated chi-square tests. The planned ANOVA
analyses are available on OSF.

The two timeline items were strongly correlated
(r¼ 0.73) so these were combined into a single measure,
with higher scores indicating more accurate (longer) time-
line beliefs. An exploratory principal factor analysis was
performed with the nine acceptability items; the results
showed they consisted of two constructs. The first factor
(favourable attitudes) included ethicality, two affective atti-
tude items (‘pleased’ and ‘relieved’), perceived effectiveness
and one screening coherence item (‘clear understanding’).
The second factor, unfavourable attitudes, included three
items: two affective attitude items (‘anger’ and ‘disappoint-
ment’) and one coherence item (‘confusion’). Details of the
item loadings are provided in the Supplementary material.
Both sub-scales showed high internal reliability with
Cronbach’s alpha >0.85. All three scales were standar-
dised to a range of 1–5. ANOVAs were used to examine
between-group differences for each scale.

As there were significant between-group differences in
scores on the favourable attitudes scale, multiple linear
regression was conducted, controlling for demographic
factors and screening history. In a second model, we
added timeline belief score to see whether this explained
additional variance.

Results

Sample characteristics

A total of 686 participants followed the link to the survey
of whom 679 consented. Of these, 631 met the inclusion
criteria and were randomised, with 11 excluded due to
missing data on key variables. We examined the distribu-
tion of time taken to complete the survey for the remaining
sample of 620 and removed six outliers who took more
than an hour. Mean time for the remaining n¼ 614 was
5.16min (SD: 5.27). We excluded those whose time was
more than 2 standard deviations over the mean (over
16min; n¼ 16) and those who took less than 2min
(n¼ 13), as these participants were unlikely to have read
the information properly. This left a sample for analysis of
585 in exposure groups 1 (n¼ 185), 2 (n¼ 193) and 3
(n¼ 207). Demographic characteristics of each exposure
group are shown in Table 1. Most women were eligible
for screening, but 9% (n¼ 52) were aged 18–24 and so
would not yet have been invited. Favourable attitudes
about an increased cervical screening interval were mod-
erate overall (mean¼ 3.42, SD¼ 0.80, possible range 1–5),
while unfavourable attitudes were just below the mid-point
of the scale (mean¼ 2.93, SD¼ 1.08, possible range: 1–5).

Between-group differences in acceptability

In general, participants in Group 3 (Extended plus dia-
gram) and to a lesser extent those in Group 2 (Extended)
regarded longer intervals as more acceptable than those in
Group 1 (Basic) (see Table 2 for the percentage of each
group agreeing or strongly agreeing with each item). As
shown in Table 2, exposure group had a statistically sig-
nificant effect on one of the favourable attitude items (‘I
have a clear understanding of why the time interval is
likely to increase’), with higher scores for women in
Groups 2 and 3 than Group 1. There were no differences
for the three individual unfavourable attitude items.

We ran one-way ANOVAs exploring the effects of
exposure group on the composite scales (see Table 3).
There were statistically significant differences between
exposure groups for favourable attitudes (p¼ 0.003), with
post-hoc tests revealing that those in Group 3 had statis-
tically significantly higher favourable attitude scores than
those in Group 1. The effect size was similar to that antic-
ipated in our power calculation (g2¼ 0.02), and the
observed power for this analysis was 87% (with an alpha
of 0.05). Unfavourable attitudes did not vary between the
three exposure groups.

Between-group differences in timeline beliefs

Exposure group also had a statistically significant effect on
timeline beliefs with Groups 2 and 3 scoring higher (more
accurately reflecting the long interval between HPV acqui-
sition and cervical cancer development) than Group 1 on
both items (Table 2). Overall timeline beliefs score was also
statistically significantly higher in Groups 2 and 3 com-
pared with Group 1 (Table 3).

Multivariate models of favourable attitudes to changing
intervals

When exposure group and screening history were entered
into a multiple linear regression model of favourable atti-
tudes (Table 4; Model 1), controlling for age, ethnic group
and education level, the model was statistically significant
[F(12, 572)¼ 4.11, p< 0.001] and predicted 7.9% of the
variance. Being in Group 3 (b¼ 0.16, p¼ 0.001) or
Group 2 (b¼ 0.11, p¼ 0.021) compared with Group 1
was associated with statistically significantly higher
favourable attitudes score. Favourable attitudes were also
statistically significantly higher among women who were
self-reported irregular screening attenders (b¼ 0.11,
p¼ 0.012), first-time attenders (b¼ 0.09, p¼ 0.047), non-
attenders (b¼ 0.15, p¼ 0.001), or had not been invited
for screening (b¼ 0.17, p¼ 0.004) compared with women
who reported attending regularly.

When timeline beliefs were added to the model (Table 4;
Model 2), they were statistically significantly associated
with favourable attitudes (b¼ .17, p< 0.001). The overall
model remained statistically significant [F(13, 571)¼ 5.14,
p< 0.001], explaining an additional 2.6% of the variance
(10.5% overall). The effect of exposure group was
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attenuated so that Group 2 was no longer statistically sig-

nificantly different from Group 1, suggesting that timeline

beliefs were playing a mediating role in the difference in

favourable attitudes between Groups 1 and 2. Scores

remained statistically significantly higher in Group 3,

with b reduced very slightly from 0.16 in Model 1 to

0.13 in Model 2. Beta values for the self-reported screening

attendance variable remained largely unaffected by the

addition of timeline beliefs to the model.

Discussion

This is the first study in the UK to explore acceptability of

increased cervical screening intervals for women taking

part in HPV primary screening. In line with our theory-

based hypotheses, we found that providing women with

information about the long timeline from HPV infection

to cancer development was associated with more accurate

timeline beliefs and more favourable attitudes towards the

proposed interval change.

Women who read additional information about HPV

timeline and test accuracy had a better understanding of

the reasons for the interval increase, believed HPV testing

to be more effective and had a more accurate understand-
ing of the long time needed for an HPV infection to devel-

op into cervical cancer. Previous studies have shown that

explaining the long-time interval between HPV and cervi-

cal cancer can benefit women’s understanding of the dis-
ease and influence their behavioural intentions.20

In addition, women who saw a diagram depicting the

progression from HPV infection to abnormal cell changes

and cancer, illustrating the long time needed for cancer to
develop, were more likely to perceive the interval extension

as acceptable. This finding is in line with reviews on the

usefulness of visual aids in healthcare interventions,14,15

which suggest visual aids are beneficial in enhancing

understanding of health information, decision making
and healthy behaviours.14,15 Our study suggests that

acceptability is another construct relevant to healthcare

that may be improved by using visual aids.

Table 1. Baseline characteristics of the sample (n¼ 585).

Exposure group

Basic

(n¼ 185)

Extended

(n¼ 193)

Extendedþ diagram

(n¼ 207)

Age in years (mean; SD) 33.4 (7.1) 34.7 (6.4) 35.0 (7.0)

Age group

18–24 years 20 (10.8) 13 (6.7) 19 (9.2)

25–34 years 76 (41.1) 79 (40.9) 67 (32.4)

35–49 years 85 (45.9) 101 (52.3) 118 (57.0)

Country of residence

England 155 (83.8) 173 (89.6) 176 (85.0)

Wales 11 (5.9) 4 (2.1) 13 (6.3)

Scotland 12 (6.5) 10 (5.2) 15 (7.2)

Northern Ireland 7 (3.8) 6 (3.1) 3 (1.4)

Educational level

Low-level 67 (36.2) 62 (32.1) 75 (36.2)

Mid-level 42 (22.7) 40 (20.7) 49 (23.7)

High-level 74 (40.0) 91 (47.2) 82 (39.6)

Ethnic background

Any White 154 (83.2) 167 (86.5) 183 (88.4)

Mixed/multiple 6 (3.2) 4 (2.1) 2 (1.0)

Asian/Asian British 14 (7.6) 13 (6.7) 9 (4.3)

Black/Black British 6 (3.2) 6 (3.1) 8 (3.9)

Arab 0 (0.0) 0 (0.0) 1 (0.5)

Other 2 (1.1) 1 (0.5) 2 (1.0)

Prefer not to say 1 (0.5) 2 (1.0) 1 (0.5)

Self-reported screening attendance

First timer 14 (7.6) 17 (8.8) 15 (7.2)

Regular attender 81 (43.8) 97 (50.3) 96 (46.4)

Irregular attender 42 (22.7) 51 (26.4) 47 (22.7)

Non-attender 27 (14.6) 19 (8.8) 28 (13.5)

Never invited 21 (11.4) 9 (4.7) 21 (10.1)

Intention to take part in screening in future (yes) 157 (84.9) 170 (88.1) 178 (86.0)

Heard of HPV before today 148 (80.0) 145 (75.1) 164 (79.2)

Numbers in some columns do not add up to 100% due to missing data.

HPV: human papillomavirus.
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We used items designed to probe four independent com-
ponents of acceptability relevant to changes being pro-
posed in screening policy. Since the items were designed

for this survey, we took a data-driven approach to analy-
sis, treating these as two independent subscales in line with
our exploratory factor analysis: favourable attitudes and

unfavourable attitudes. Interestingly, while information
exposure had an impact on favourable attitudes, unfav-
ourable attitudes (feelings of anger, disappointment and

confusion) did not differ between the three groups. This
suggests that simply providing additional information on
the safety and rationale for an extended screening interval

will not be sufficient to mitigate adverse emotional
responses to the change. The CSM suggests that emotional
processes interact with cognitive processes, but these may

also act in parallel.13,21 As such, different interventions
may be appropriate to target cognitive responses (e.g.

problem-solving interventions) and emotional responses
(emotion regulation interventions, e.g. management of dis-

tress).22 Our results are in line with this conceptualisation
and suggest that some women may not benefit from

cognition-based interventions alone.22 Different types of

interventions, in addition to information provision,
should be considered to address women’s emotional

responses to the interval change.
Compared with regular screening attenders, women

who were irregular attenders, first-time attenders, non-

attenders or had never been invited for screening had
more favourable attitudes towards the interval change.

This difference was strongest in the non-attender and the
never invited groups. It may be that those who are less

engaged with the current screening programme perceive
fewer problems with extended intervals since they do not

have a strong feeling of being entitled to 3-yearly

Table 3. Between-group differences in response to each composite scale score: favourable attitudes, unfavourable attitudes and timeline
beliefs.

Mean (SD)
p-values for ANOVAs

comparing mean

scores by group

Measures

(all ranges: 1–5)

Group 1

(Basic)

Group 2

(Extended)

Group 3

(Extended plus diagram)

Favourable attitudes (six items) 3.26 (0.78) 3.45 (0.80) 3.53 (0.79) 0.003a

Unfavourable attitudes (three items) 2.99 (0.96) 2.81 (1.13) 2.99 (1.12) 0.16

Timeline beliefs (two items) 2.64 (0.77) 3.17 (1.03) 3.03 (1.08) <0.001a,b

aGroup 3 scores significantly higher than Group 1.
bGroup 2 scores significantly higher than Group 1.

Table 2. Comparison of responses to individual acceptability items and timeline beliefs by information exposure group.

n (%) answering agree/strongly agree

p-values for

chi-square tests

(df¼ 2)Measures/Items

Group 1

(Basic)

Group 2

(Extended)

Group 3

(Extended plus

diagram)

Favourable attitudes

I trust that the interval would be changed for the right reasons 109 (59.2) 113 (58.5) 138 (67.0) 0.16

I am confident that having a longer time interval is safe 61 (33.0) 85 (44.0) 96 (46.4) 0.02

I would feel pleased to be invited for cervical screening every 5 years 83 (44.9) 97 (50.3) 108 (52.2) 0.33

I would feel relieved to be invited for cervical screening every 5 years 68 (36.8) 85 (44.0) 99 (47.8) 0.08

I have a clear understanding of why the time interval is likely to increase 108 (58.4) 154 (79.8) 151 (72.9) <0.001a,b

I believe that the HPV test is better at picking up abnormal cell changes 80 (43.2) 97 (50.3) 123 (59.4) 0.006a

Unfavourable attitudes

I would feel angry if I could only have cervical screening every 5 years 64 (34.6) 54 (28.0) 71 (34.3) 0.29

I would feel disappointed if I could only have cervical screening every 5 years 64 (34.8) 73 (37.8) 87 (42.2) 0.31

The change to longer time intervals does not make any sense to me 66 (35.7) 60 (31.1) 71 (34.3) 0.62

n (%) answering disagree/strongly disagree

Timeline beliefs

HPV only takes a short time to develop into cervical cancer 29 (15.8) 95 (49.2) 88 (42.7) <0.001a,b

I believe an HPV infection can develop into cervical cancer very quickly 17 (9.2) 73 (37.8) 74 (35.7) <0.001a,b

Wording of some items has been abbreviated. See full questionnaire on OSF for exact wording.

Bonferroni correction (calculated as alpha at 0.05 by number of comparisons, here 11) suggested a significance level of 0.005.
aGroup 3 scores significantly higher than Group 1 at p< 0.05.
bGroup 2 scores significantly higher than Group 1 at p< 0.05.

HPV: human papillomavirus; OSF: Open Science Framework.
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screening.23,24 Some of these women may find screening
aversive or may find it difficult to find time to attend
(hence attending irregularly or not at all) and may there-
fore welcome less frequent screening. It would be useful to
explore this further in future studies.

We used acceptability rather than intention to be
screened as the primary outcome, allowing us to identify
concerns even among women who might intend to take
part. Although acceptability can predict intention,5 the
relationship between acceptability and behaviour is not
straightforward: some women might continue to take
part in less frequent screening and some may make more
effort to attend because of concerns about safety if they
‘miss out’ on a screen offered every 5 years instead of every
3. For others, the change could undermine the perceived
importance of screening or confidence in the screening
programme, potentially leading to lower uptake. It is
also possible that some women may seek additional
screening through private healthcare if intervals in the
NHS programme are extended. Assessing acceptability of
healthcare interventions is in line with person-centred
approaches to healthcare, with patient beliefs, expecta-
tions, preferences and values being taken into account,25,26

and more work is needed to better understand how accept-
ability is related to screening uptake once intervals are
extended.

There are several limitations to our study. Women were
asked to report on acceptability of a hypothetical change
to screening, which could affect the validity of the findings.
While our items assessing acceptability were selected to
represent several aspects of acceptability based on
theory, the scales were unvalidated so their validity and
reliability are uncertain. In addition, we did not assess
some components of the TFA (‘burden’, ‘opportunity
costs’, ‘self-efficacy’) as these were less obviously relevant
to the proposed interval change.16 Less screening might be
expected to reduce burden and opportunity costs (not
increase them), while self-efficacy for attending might not

be expected to change. With hindsight, it would have been
preferable to include all the TFA constructs in the measure
(e.g. less frequent screening could have opportunity costs
by reducing regular access to a nurse with whom to discuss
other health concerns). Further development and valida-
tion of an acceptability measure would be useful. Such a
measure could be used on a larger scale to obtain feedback
on screening programmes. The analyses were also explor-
atory in nature and tested the usefulness of the TFA in the
context of the screening interval change. As the change is
rolled out, further work is needed to confirm the findings
and to explore the impact of different communication
approaches on women’s understanding and uptake of
screening.

Due to the nature of the participant recruitment, infor-
mation on response rate was not available and it is unclear
how representative the sample was of the wider screening
population. The proportions of the sample with degree-
and A-level education were in line with national data,27

as was the proportion from ethnic minority back-
grounds.28 Women in the pre-screening age group (18–
24) were under-represented in the study. However, the
aim of the study was to make between-group comparisons
rather than to draw generalisable conclusions about
acceptability across the population. We did not assess
the impact of HPV vaccine status on acceptability of
extended intervals. This would be important to explore
in future research as it is possible that lower risk percep-
tions in vaccinated women may make less frequent screen-
ing more acceptable.

Conclusions

Since it began in 1988, the NHS Cervical Screening
Programme has been successful at reducing the incidence
of cervical malignancy.29,30 For this trend to continue,
uptake of screening is essential, and acceptability has an
important part to play in this.5 The findings of the research

Table 4. Multiple regression for predictors of score on the favourable attitudes* scale (n¼ 580).

Model 1 Model 2

Confidence interval Confidence interval

B Lower Upper b p B Lower Upper b p

Exposure group:

Group 1 (Basic) Reference Reference

Group 2 (Extended) 0.19 0.03 0.35 0.11 0.021 0.12 –0.04 0.28 0.07 0.14

Group 3 (Extended plus diagram) 0.26 0.10 0.41 0.16 0.001 0.21 0.06 0.37 0.13 0.008

Self-reported screening attendance:

Regular attenders Reference Reference

Irregular attenders* 0.20 0.05 0.36 0.11 0.012 0.19 0.03 0.34 0.10 0.021

First-time attenders 0.26 0.04 0.51 0.09 0.047 0.29 0.04 0.54 0.10 0.025

Non-attenders 0.36 0.16 0.57 0.15 0.001 0.33 0.13 0.54 0.14 0.001

Never invited* 0.49 0.16 0.82 0.17 0.004 0.48 0.16 0.81 0.17 0.004

Timeline beliefs – – – – – 0.14 0.07 0.20 0.17 <0.001

*See Table 3 for mean score by group.

Both models were adjusted for age, ethnic group and education level.
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demonstrate that women will need to be provided with
further information before implementation of an increased
screening interval occurs. Visual aids, as well as informa-
tion regarding the timeline of an HPV infection and the
superior accuracy of the test, appear particularly useful
and should be strongly considered for inclusion in the cer-
vical screening information materials. Different
approaches will also be needed to address the negative
emotional responses some women have to the idea of
longer screening intervals.
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