
INTRODUCTION

Sweden has a long history of prevention of cervical cancer 
since an organized cervical screening program was imple-
mented in 1966 [1]. Because of this, the cervical cancer 
incidence decreased from 15.1 cases per 100,000 individu-
als in 1970 to 8.1 cases per 100,000 individuals in 2018 [2]. 
However, for a screening program to maintain effective, high 
coverage is essential and women that do not take part in 
cervical screening are at greater risk of cervical cancer [3]. It 
is estimated that almost two thirds of cervical cancer cases 
in Sweden occur in women who have not participated in the 
screening program at all or have not participated regularly [4]. 
With the introduction of testing for high-risk human papilloma-
virus (hr-HPV) in cervical screening, a vaginal human papil-
lomavirus (HPV) sample collected by the woman herself has 

become a possibility. In Skåne, Sweden, where this study 
was coducted, the Aptima hr-HPV mRNA test is used on cer-
vical- and self-samples. The Aptima mRNA analysis is based 
on the detection of the expressed oncogenes E6 and E7 and 
manifests increased specificity compared to HPV-DNA tests 
[5]. In a recent meta-analysis, vaginal self-collected samples 
analyzed by the Aptima hr-HPV assay demonstrated lower 
sensitivity compared to cervical samples [6]. Although, we 
have previously found a sensitivity for vaginal self-sampling 
similar to that of routine cytology [7] and there are studies 
that demonstrated substantial agreement between vaginal 
self-collected samples and cervical samples analyzed by the 
Aptima mRNA assay [8,9]. Self-samples can overcome most 
of the barriers to cervical screening that non-attendees expe-
rienced, such as feeling uncomfortable with a gynecological 
examination, lack of time, and experience of unfriendly health 
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workers [10]. Furthermore, offering self-samples to screening 
non-attendees is in accordance with the national guidelines 
of Sweden [1], although only seven of 21 regions had imple-
mented these guidelines in September, 2020 [11]. In addition, 
self-sampling is generally accepted among women [12,13]. 
Previously we have observed responses to self-sampling 
among screening non-attendees of between 13% and 43%, 
the latter among older women (69 to 70 years) [14,15]. Other 
studies have shown a response rate among women with no 
cervical sample for 5 to 9 years, aged 30 to 65 years old, of 
15% to 58% [10,16-19]. 
	 We attempted to further evaluate the effects of offering 
HPV self-samples to long-term non-attendees in a current 
screening program as a potential method to promote par-
ticipation in cervical screening. The aims of this study were: 
to investigate the response rate of a free of charge self-col-
lected vaginal hr-HPV sample sent to women who had not 
provided a cervical smear for ≥ 7 years; to explore the atten-
dance rate at follow-up among women positive for HPV in the 
self-collected vaginal sample; and to analyze the prevalence 
of hr-HPV and severe cervical dysplasia or cancer among 
the responders. This study was also aimed to investigate the 
distribution of responses and HPV positivity among different 
age categories. 

MATERIALS AND METHODS

During spring 2018, all women with registered home ad-
dress in the county of Skåne, Sweden, aged 30 to 70 years, 
who had not provided a cervical smear for ≥ 7 years, were 
identified through the southern regional cervical screening 
registry. The registry contains information on all smears taken 
in the region, whether organized or spontaneously taken. On 
May 22 and 28, 2018, 19,766 women were offered a free of 
charge vaginal HPV self-sampling kit as previously described 
[14]. All vaginal self-samples returned no later than May 31, 
2019 were included in the study. No reminder was commu-
nicated if the kit was not returned. Follow-up of the results 
was registered until October 2, 2019 with a follow-up time of 
between 4 to 17 months. Analysis of the self-samples was 
carried out using the Aptima HPV mRNA assay (Hologic, San 
Diego, CA, USA) on a Panther instrument, according to the 
manufacturer’s instructions. The Aptima HPV assay detects 
HPV mRNA from 14 hr-HPV types (16, 18, 31, 33, 35, 39, 45, 
51, 52, 56, 58, 59, 66, and 68).
	 In the case of a negative HPV test result, the women were 
returned to the organized screening program and informed 
by means of an automatically generated letter from the De-
partment of Laboratory Medicine. If the test result was invalid, 
the women were informed by a letter and asked to contact a 
midwife health station to arrange for a cervical HPV sample 
to be taken. Women with a positive HPV test result received 
a letter from the nearest midwife health station with informa-
tion about the presence of hr-HPV and an invitation to have 

a clinical follow-up examination by the midwife. The follow-up 
examination consisted of a cervical sample for cytological 
analysis as well as Aptima HPV mRNA testing. A reminder 
letter was sent if the woman did not attend her follow-up. If 
the woman had still not attended her follow-up examination 
in May to June 2019, a second reminder letter was sent. In 
case of abnormal cytological results in the follow-up examina-
tion, the women were referred for colposcopy according to re-
gional guidelines [1]. In the case of several diagnoses at the 
follow-up, the worst cytology/histology diagnosis was used in 
this study. In Sweden, the Bethesda terminology is used for 
classification of cytological and histological findings [1]. 

Statistical analyses 
Statistical comparisons were based on the binomial distribu-
tion and 95% CI were given. Microsoft® Excel, Version 15.30 
(Microsoft, Redmond, WA, USA) was used on a Mac com-
puter. Comparisons were made using a Pearson chi-square 
test. The comparison was two-sided and P-values less than 
0.05 were considered statistically significant. IBM SPSS sta-
tistics version 26 (IBM Corp., Armonk, NY, USA) was used for 
calculations. 

Ethical approval 
This study was approved by the Regional Ethical Review 
Board, Lund (DNR 2013-390 [2013-06-19] with amendment 
2018-466 [2018-05-18]). Returning the self-sample was de-

19,766 self-collected vaginal hr-HPV kits were sent to women
with no cervical smear for 7 years or more

16,111 women had not
return the self-collected
vaginal hr-HPV sample

upon May 31, 2019
(81.5%)

9 excluded due to
incorrect invitation

3,646 women returned the vaginal hr-HPV self-sample
(18.5%)

10 returned self-collected
vaginal hr-HPV samples
could not be analyzed

(0.3%)

3,224 self-collected vaginal
samples were hr-HPV

mRNA negative (88.7%)

412 self-collected vaginal
samples were hr-HPV
mRNA positive (11.3%)

59 women
did not attend

follow up
at midwife
(14.3%)

353 women
did attend
follow up
at midwife
(85.7%)

Figure 1. Flow-chart showing study population for invitation to 
self-collected vaginal hr-HPV sampling. Hr-HPV, high-risk human 
papillomavirus.
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fined as the woman’s consent to participate. 

RESULTS

Out of the 19,766 self-sampling kits sent to long-term non-at-
tendees, nine were excluded due to an incorrect invitation 
since these women had taken a cervical smear in the last two 
months before the self-sampling offer (Fig. 1). The remaining 
19,757 women were correctly offered a self-sampling kit. Out 
of these, the response rate was 18.5% ([3,646/19,757], 95% 
CI = 17.9 to 19.0) (Fig. 1). The mean age of the responding 
women was 52.6 years (SD 9.8, median 54.0, range 30 to 71 
[women of age 71 years turned 71 during the follow-up time]). 
The age group 30 to 39 years had a higher response rate of 
21.9%, while the response rate for women aged > 40 years 
was 18.1% (P < 0.001) (Table 1). Of the responding women, 
the majority (63.5%) returned their self-sample within one 
month after the offer. After six months, 95.5% of the respond-
ing women had returned their self-sample (Fig. 2). Out of the 
returned self-samples, 0.3% ([10/3,646], 95% CI = 0.1 to 0.5) 
could not be analyzed (Fig. 1). 
	 The HPV prevalence was 11.3% ([412/3,636], 95% CI = 
10.3 to 12.4) (Fig. 1). The mean age of the HPV-positive 
women was 51.2 years (SD 10.2, median 53.0, range 30 
to 71). A higher HPV prevalence could be observed among 
women 30 to 49 years old in comparison with those aged 50 
to 71 years (P = 0.002). The lowest HPV prevalence was in 
the age group 50 to 59 years (9.8%) and the highest in the age 
group 30 to 39 years (14.5%) (Table 1). Of the women positive 
for HPV in the self-sample, 85.7% ([353/412], 95% CI = 81.9 to 
88.9) attended follow-up (Fig. 1). The median number of days 
between the laboratory receiving the returned self-sample 
and the woman participating in the follow-up was 38 days 
(range 12 to 418, interquartile range 32). At the follow-up, 
HPV was detected in 44.8% ([158/353], 95% CI = 39.5 to 
50.1) of the cervical samples (Table 2). There was no sta-
tistical difference in cervical HPV positivity rate correlated to 
follow-up time after positive HPV self-sample (Table 3). 

Cervical dysplasia and cervical cancer
The presence of severe cervical dysplasia (high grade squa-

mous intraepithelial lesion [HSIL] or atypical squamous cells 
that cannot exclude HSIL [ASC-H]) or cancer detected by 
cytology was 9.3% ([33/353], 95% CI = 6.5 to 12.9), repre-
senting 0.91% ([33/3,636], 95% CI = 0.6 to 1.3) in the whole 
group of responders. In accordance, the HPV mRNA test 
of self-samples showed a positive predictive value (PPV) of 
9.3% ([33/353], 95% CI = 6.5 to 12.9) for detection of cytolog-
ical severe dysplasia (Table 2). At follow-up, the HPV mRNA 
test performed on cervical samples showed a PPV of 20.9% 
([33/158], 95% CI = 14.8 to 28.1) for detection of cytological 
severe dysplasia (Table 2). The histologically confirmed prev-
alence of HSIL or cancer was 9.1% ([32/353], 95% CI = 6.3 to 
12.6) among women attending the follow-up and in the whole 
group of responders it was 0.88% ([32/3,636], 95% CI = 0.6 to 
1.2), including two cervical- and one vaginal cancer (Table 2). 
Among the 32 women with histologically confirmed HSIL or 
cancer, there was an average of 14.5 years (SD 6.0, median 
12.5, range 7 to 27) since the last registered cervical smear in 
our registers, and 84.4% had benign cytology at their last cer-
vical smear. The cervical cancer cases consisted of one ade-
nosquamous carcinoma FIGO (The International Federation 
of Gynecology and Obstetrics) stage IA1 and one squamous 

Table 1. Response rate and HPV positivity in vaginal self-collected HPV mRNA analyzes stratified by age groups

Age group
(yr)

Number invited  
to self-sampling

Response rate HPV 
positive (n)

HPV 
negative (n)

HPV prevalence, 
% (95% CI)

Number % (95% CI)

30-39 2,079 455 21.9a (20.1-23.7) 66 388 14.5 (11.4-18.1)
40-49 4,592 814 17.7 (16.6-18.9) 106 706 13.1 (10.8-15.6)
50-59 7,937 1,397 17.6 (16.8-18.5) 136 1,257 9.8 (8.3-11.4)
60-71 5,149 980 19.0 (18.0-20.1) 104 873 10.6 (8.8-12.8)
Total 19,757 3,646 18.5 (17.9-19.0) 412b 3,224b 11.3 (10.3-12.4)

HPV, human papillomavirus. aP-value 30-39 years vs. others < 0.001. bAfter exclusion of 10 returned self-collected samples that could not 
be analyzed.
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cell carcinoma FIGO stage IIB, and their last cervical smears 
were registered ≥ 11 years ago with benign cytology. 

DISCUSSION

Among long-term non-attendees of cervical screening in the 

county of Skåne, southern Sweden, we observed a response 
rate of 18.5% by opt-out self-sampling devices. The response 
rate was highest among the youngest participants aged 30 
to 39 years. Among the responders, 11.3% were HPV mRNA 
positive. The HPV mRNA test of self-samples showed a PPV 
of 9.3% for detection of cytological severe dysplasia. The 
compliance to follow-up was 85.7% of vaginally HPV-positive 
women and 44.8% had detectable HPV mRNA in the cervical 
sample. Histologically confirmed severe dysplasia or cancer 
was detected among 0.88% of the responders, including two 
cases of cervical cancer and one of vaginal cancer. 
	 We found a response rate of 18.5% which was higher than 
the 13.2% (P < 0.001) observed in our previous study with 
the same inclusion criteria but a smaller study population of 
6,023 women [14]. The difference in responses between the 
two studies cannot be explained by a shorter inclusion-time 
of six months in the previous study since the corresponding 
response before six months in the present study was 17.7% 
(3,498/19,757) (P < 0.001). The increased response rate 
might have been due to a rise of acceptance of self-sampling 
in the society. The response rate of 18.5% in the present 
study is in agreement with 19.2%, reported in a recent me-
ta-analysis investigating strategies to reach underscreened or 
not screened women by offering self-samples [6]. We found 
that the youngest age group, 30 to 39 years, had a signifi-
cantly higher response rate of 21.9% compared to the other 
age groups. Other studies have found no age difference re-
garding participation rate [16] or a slightly higher participation 
rate among the oldest age groups [20,21]. 
	 The HPV mRNA prevalence in this study of vaginal 
self-samples was 11.3%, which is significantly higher com-
pared to the HPV mRNA prevalence of 7% among cervical 
HPV testing in women ≥ 30 years in the county of Skåne 
who had undergone regular cervical screening (P < 0.001) 
[22]. Previous studies from Sweden have found that HPV 
prevalence among self-samples varies between 6.7% and 
26% among women who had not provided a cervical smear 
for > 6 years [10,14,16,17,19,20]. In the meta-analysis by 
Arbyn et al. [6] the HPV prevalence in self-samples among 
underscreened or not screened women was found to be be-
tween 6.0% and 29.4%, where the pooled data from 22 trials 
showed a prevalence of 11.1%, which is similar to our results. 
A decreasing HPV prevalence with increasing age could be 
seen in our study, which is in concordance with findings from 
several other self-sampling studies [16,20,21,23] and with the 
organized cervical screening in the county of Skåne [22]. 
	 The cytologically confirmed prevalence of severe dysplasia 
or cancer in the whole group of responders in our study was 
similar to the organized screening in the county of Skåne 
in the year 2016 (0.91% in our study vs. 0.71% in Skåne 
2016, P = 0.171) [22]. In comparisons with the entire orga-
nized screening program in Sweden 2017, those with severe 
dysplasia in cytology had a similar prevalence (cytology: 
0.91% in our study vs. 1.2% in Sweden, P = 0.099) but the 

Table 2. Results of the 353 women with hr-HPV mRNA positive 
self-samples attending the follow-up examination including status 
of hr-HPV at cervix, cytology- and histological assessments

Cytology Hr-HPV status cervix Histology

No cytologia (n = 10) Positive: 0 (0) -
Negative: 10 (100) No histology: 9

Benign: 1
Benign (n = 225) Positive: 52 (23.1) No histology: 51

Benign: 1
Negative: 173 (76.9) No histology: 173

ASCUS (n = 46) Positive: 35 (76.1) No histology: 15
Benign: 14
LSIL: 5
HSIL: 1

Negative: 11 (23.9) No histology: 7
Benign: 4

LSIL (n = 39) Positive: 38 (97.4) No histology: 17
Benign: 12
LSIL: 7
HSIL: 2

Negative: 1 (2.6) No histology: 1
ASC-H (n = 7) Positive: 7c (100) Benign: 1

LSIL: 1
HSIL: 5

Negative: 0 (0) -
HSIL (n = 26) Positive: 26c (100) No histology: 1

Benign: 1
HSIL: 21
Cancer: 3b

Negative: 0 (0) -
Total (n = 353) Total positive:  

158 (44.8)
Total negative:  

195 (55.2)

Total no histology: 
274

Total benign: 34
Total LSIL: 13
Total HSIL: 29d

Total cancer: 3d

Values are presented as number only or number (%). Hr-HPV, 
high-risk human papillomavirus; HPV, human papillomavirus; 
ASCUS, atypical squamous cells of undetermined significance; 
LSIL, low grade squamous intraepithelial lesion; ASC-H, atypical 
squamous cells cannot exclude HSIL; HSIL, high grade squamous 
intraepithelial lesion. aThe reason for no cytological diagnosis 
was due to insufficient material in six of the test samples and no 
cytology taken for four samples. bTwo cases of cervical cancer, 
one case of vaginal cancer. cFor calculation of positive predictive 
value (PPV) for self-samples the frequency of ASC-H and HSIL 
(n = 33) was used as the numerator and the sum of HPV-positive 
self-samples (n = 353) was denominator: 9.3% ([33/353], 95% CI = 
6.5-12.9) for detection of cytological severe dysplasia. The HPV 
mRNA test performed on cervical samples at follow-up showed 
a PPV of 20.9% ([33/158], 95% CI = 14.8-28.1) for detection 
of cytological severe dysplasia. dThe histologically confirmed 
prevalence of HSIL or cancer was 9.1% ([32/353], 95% CI = 6.3-
12.6) among women attending the follow-up.
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histological prevalence of severe dysplasia or cancer in the 
entire group of responders was lower in our study (histolo-
gy: 0.88% in our study vs. 1.6% in Sweden, P < 0.001) [24]. 
The reason for the lower histological prevalence of severe 
dysplasia cannot be explained by a low proportion of histo-
logical specimens since 97.0% of women with cytological 
severe dysplasia had a histological specimen taken in our 
study. Interestingly, among the severe dysplasia cases in our 
study, we noted that the mean time since the last cervical 
smear was around three to five times longer than the recom-
mended screening interval, and that the majority (84%) of 
the women had benign cytology at their last previous cervical 
smear. Since we do not know when the HPV-positive women 
acquired their infection, it is possible that a proportion of the 
infections were relatively recently acquired and therefore no 
severe dysplasia or cancer had yet been developed. In sup-
port of such a speculation, we observed that 23.1% (52/225) 
of the normal cytology samples were HPV-positive at the 
follow-up examination, which is a considerably higher HPV 
prevalence compared with the organized cervical screening 
program in our county where only 3.9% of the normal cytol-
ogy samples were found HPV-positive [22]. If focusing solely 
on the prevalence of cervical cancer in our study, it was sim-
ilar to the prevalence found in the organized cervical screen-
ing program in entire Sweden in 2017 (0.055% in our study 
vs. 0.061% in Sweden, P = 0.880) [24]. Other studies have 
found that the cervical cancer prevalence varies between 
0% and 1.0% among non-attendees who had not provided a 
cervical smear for 5 to 9 years [10,14,18,19,25], indicating a 
large variation in cervical cancer prevalence among screen-
ing non-attendees.
	 Concerning the implementation of self-sampling as a meth-
od to reach screening non-attendees, it is crucial that the 
women are well informed about the necessity of a follow-up 
examination in the case of HPV positivity. Non-attendees 
have reported a reluctance to have a gynecological examina-
tion [10], which might become an obstacle when it comes to 
participation at the follow-up. In this study, 85.7% of the HPV 
mRNA-positive women attended the follow-up examination, 
which is similar to the results from our previous study with a 
participation rate of 83.5% [14]. The meta-analysis by Arbyn 

et al. [6] found an average participation rate of 80.6% for fol-
low-up. Women that did not attend the follow-up in our study 
were reminded to do so by letter. However, in our previous 
study, we tried to reach follow-up non-attendees through 
a telephone reminder, although only one out of 13 women 
was reached [14]. An alternative strategy to reach self-sam-
pled HPV-positive women is through sending repeated HPV 
self-sampling kits as described in a study by Gustavsson 
et al. [26]. They found that 29% of the initially HPV-positive 
women had cleared their HPV infection after an average of 
4.4 months. A second self-sample sent to HPV-positive wom-
en would lower the burden on the health-care system. In the 
study by Gustavsson et al. [26], 97% of the initially HPV-posi-
tive women had a second test (90% through the second HPV 
self-sample and 7% through clinician follow-up).
	 Notably, among the self-sample HPV-positive women only 
44.8% had detectable HPV mRNA in the cervical sample at 
follow-up. However, all women with histologically low grade 
squamous intraepithelial lesion (LSIL), HSIL or cancer were 
HPV mRNA-positive in the cervical sample at follow-up, indi-
cating that reflex-cytology evaluation should be limited to only 
HPV-positive women at follow-up. We observed that the HPV 
mRNA test of self-samples showed a PPV of 9.3% for detec-
tion of cytological severe dysplasia. This is in agreement with 
our organized primary HPV screening program for the year 
2017, where the corresponding PPV of cervical samples was 
9.7% (379/3897) [22]. However, in the present study HPV 
mRNA testing at follow-up of cervical samples demonstrated 
an increased PPV of 20.9% for cytological severe dysplasia. 
Thus, in our county, within a selected group of long-term 
non-attendees with HPV mRNA in self-samples about a fifth 
of those with HPV mRNA in cervical samples at follow-up 
demonstrated severe cytological dysplasia. Although that 
only 44.8% had detectable HPV in the cervix sample at fol-
low-up, this is similar to an HPV positivity of 47% observed 
among non-attendees at follow-up in our previous study [14]. 
One reason for the relatively low HPV prevalence at follow-up 
was that benign cytology was predominant (65.6%, 225/343), 
where most of the samples had no detectable HPV (76.9%, 
173/225). It is possible that clearance of HPV could play a 
role for the modest HPV detection rate at follow-up since 

Table 3. Positivity rate of cervical HPV at the follow-up stratified for days between when the laboratory received the returned self-sample 
and when the woman participated in the follow-up

Days to follow-up
Cervical HPV positive Cervical HPV negative

Total (n)
Number % 95% CI Number % 95% CI

12-30 45 37.8 29.1-47.2 74 62.2 52.8-70.9 119
31-60 73 49.0 40.7-57.3 76 51.0 42.7-59.3 149
61-90 26 50.0 35.8-64.2 26 50.0 35.8-64.2 52
91-180 7 46.7 21.3-73.4 8 53.3 26.6-78.7 15

181-365 4 33.3 9.9-65.1 8 66.7 34.9-90.1 12
> 365 3 50.0 11.8-88.2 3 50.0 11.8-88.2 6

HPV, human papillomavirus.
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studies have found HPV-positivity of 59% to 73% at renewed 
vaginal HPV testing of self-sampled HPV positive women 
[16,26,27]. Furthermore, Bulkmans et al. [28] found a clear-
ance rate of hr-HPV at six and 18 months of 43% and 65% 
respectively among women with normal cytology at baseline. 
However in our study, we did not observe an increased HPV 
clearance rate with increased time to follow-up. Another 
aspect of HPV-positive self-sampled women, who are HPV 
negative in the cervical sample, is the possibility for a differ-
ent flora of HPV in the vagina compared to that of the cervix. 
Coorevits et al. [29] found that hr-HPV was detected more 
frequently in vaginal samples compared with cervical sam-
ples; however, when including the probable hr-HPV types 
(26, 53, and 66), there was no difference between vaginal 
and cervical samples. Castle et al. [30] found no difference in 
prevalence regarding carcinogenic HPV in vaginal and cervi-
cal specimens in a study of 332 women. In the meta-analysis, 
Arbyn et al. [6] concluded that there was lower sensitivity for 
hr-HPV mRNA assay using vaginal self-samples compared 
to that of cervical clinician-taken samples, but other stud-
ies have found a substantial agreement between vaginal 
self-samples and clinician-taken cervical samples analyzed 
for hr-HPV mRNA [8,9]. Overall, more research is needed to 
clarify differences in HPV mRNA positivity between vaginal 
self-samples and cervical samples. 
	 The main strengths of this study were the large study 
population and that the study was performed as part of the 
current population-based cervical screening program which 
enhance the external validity when it comes to the aim of in-
vestigating the response rate of a self-sample among screen-
ing long-term non-attendees. But, since 3,646 responders 
was not representative of 19,757 non-attendees the external 
validity could not be guaranteed and the response rate to free 
of charge vaginal self-samples for HPV analyses may differ 
in other populations in Sweden and other high-income coun-
tries. In Sweden, 5% to 6% of women aged 40 to 60 years 
old have had a total hysterectomy [31], which is a criterion 
for exclusion from cervical screening invitations [1]. In this 
study, we used the same registers as the organized screen-
ing program; therefore, previous total hysterectomy was not 
a specific exclusion criterion in the study. However, during a 
random control, we found that several included women had 
a previous total hysterectomy, which may have affected the 
participation rate towards a lower response rate and shows 
that women with no cervix are incorrectly invited to cervical 
screening. One inclusion criterion for the study was that the 
women should not have provided a cervical sample for ≥ 
7 years. However, we only had information about previous 
cervical samples if collected in the Skåne region, which is 
a limitation. Another limitation was that the invitation and in-
structions for the self-sampling procedure were only provided 
in Swedish, and no reminder was sent. In the future informa-
tion in other languages should be provided and a reminder to 
non-responders should be sent to increase participation. 

	 In conclusion, almost one fifth of the long-term non-attend-
ees participated in self-collected vaginal hr-HPV sampling. 
The prevalence of histological HSIL or cervical cancer was 
not increased compared to regularly screened women. How-
ever, the relatively high HPV prevalence indicates the im-
portance of diagnostic follow-up with repeated cervical HPV 
testing and reflex-cytology of HPV positive cases. 
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