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Abstract
Background  To improve participation in the Dutch cervical cancer screening, a self-sampling device (SSD) was introduced 
in 2017 into the Dutch population-based screening programme (PBS) for the early detection of cervical cancer. The aim of 
this study was to gather potential preferences and experiences that might influence a woman’s decision to use the SSD in 
the Dutch PBS.
Methods  A scoping review was performed in the PubMed database. Studies that assessed preferences and experiences 
of women regarding the SSD were included, and preferences and experiences were extracted. In addition, in a qualitative 
study, the list of potential preferences and experiences specific for the Dutch PBS was extended based on semi-structured 
interviews with SSD users as well as non-SSD users who recently participated in the PBS, analysed in a structured manner 
by translating full sentences to key words.
Results  Ninety-eight studies were included in the scoping review and 16 interviews were performed. Frequently mentioned 
reasons for using the SSD, in both the interviews and the literature, were practicality and comfort. Frequently mentioned 
reasons for not using the SSD were fear of not performing the SSD procedure correctly and doubts on whether the results of 
the high-risk human papillomavirus (hrHPV) test will be reliable. A new positive experience elicited in the interviews was 
accessibility. Negative preferences and experiences were not being aware the SSD was an option, and the inconvenience that 
after an hrHPV-positive test result of the SSD, an additional smear test at the GP is necessary.
Conclusion  Several preferences and experiences play a role in the choice whether or not to use the SSD. Based on the cur-
rently found preferences and experiences, an app will be developed in order to assess which of these are the most important 
for women participating in the Dutch population-based cervical screening programme.
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Key Points for Decision Makers 

Women’s preferences and experiences in the decision 
to use self-sampling for cervical cancer screening were 
explored to promote the use of these methods.

A wide variety of these preferences and experiences play 
a role in this decision, such as the procedure being easy, 
as represented by a graphic overview (Fig. 3).

This graphic overview can be used in further research to 
evaluate the most important preferences and experiences.
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1  Introduction

Cervical cancer is the fourth most common cancer in 
women; with an estimated 570,000 new cases and 311,000 
deaths in 2018 worldwide [1]. In the Netherlands, the inci-
dence of cervical cancer in a population of around 7 million 
women at risk, is quite low with 700 women per year diag-
nosed. However, the number of high-grade lesions is much 
higher with 5000 diagnoses per year [2]. Nearly all cervi-
cal cancers are associated with an infection with high-risk 
strains of the human papillomavirus (hrHPV) [3]. Most of 
the HPV infections disappear spontaneously without clinical 
signs or symptoms. However, if the infection persists, cancer 
might develop gradually, which can take up to 15–20 years 
[4]. Cervical cancer is characterized by a well-defined pre-
malignant phase, known as cervical intraepithelial neoplasia 
(CIN). Identification of clinically relevant high-grade CIN 
lesions in population-based screening (PBS) programmes 
and their subsequent treatment have led to a significant 
reduction in the incidence and mortality of cervical cancer 
[5, 6].

Since 1996, women between the ages of 30 and 60 years 
in the Netherlands are invited every 5 years to participate 
in the screening programme [7]. The screening consists of 
a Pap smear by the general practitioner (GP). As a result 
of screening, an estimated 700 cases of cervical cancer are 
prevented annually in the Netherlands [8]. In 2016, how-
ever, the participation rate was only 60% [9]. Since 2017, 
the programme has changed to primary hrHPV testing with 
cytological assessment as triage test. In addition, the pos-
sibility to opt-in to receive and use a self-sampling device 
(SSD) is also available in order to increase the participation 
in the current PBS. In the first 18 months of the new PBS 
programme, 8% of all screened women used an SSD, but 
overall participation was not increased [10].

To promote the use of the SSD, knowledge on how par-
ticipation can be improved is essential because a higher 
participation rate will result in a higher number of early 
detected high-grade CIN lesions and cervical cancers. Tak-
ing the patient’s perspective into account is essential in find-
ing explanations to promote the uptake of screening [11]. 
Earlier studies showed that a woman’s choice regarding the 
screening method for cervical cancer screening depends on 
multiple factors, for example privacy and embarrassment 
[12]. However, most of the studies in this field only describe 
the most common or frequently mentioned experiences and 
preferences of women. In addition, several studies used 
closed-ended questionnaires [13–15]. The aim of this study 
was to construct an extensive and detailed list of possible 
preferences, experiences and potential participation barri-
ers regarding the use of SSD to identify points upon which 

the uptake of the screening programme can be improved. 
Also, a graphic overview of these points will be produced in 
an online application. Using this application, a small selec-
tion of the most important preferences and experiences can 
be identified in further research which in time can then be 
used to measure preferences and experiences in different 
populations. Two consecutive strategies were used. First, 
a scoping review was performed to identify reported pref-
erences and experiences. Next, semi-structured interviews 
were held with a small group of women selected by (non)
usage of the SSD to elicit additional experiences to comple-
ment the existing data from literature.

2 � Methods

2.1 � Part 1: Scoping Review

The scoping review, completed on 1 April 2021, involved 
the MEDLINE database (PubMed), using both MeSH head-
ings and keyword terms in the title or abstract (see Supple-
mentary File 1 in the Electronic Supplementary Material 
[ESM]). Studies were eligible for inclusion if they met the 
following criteria: (1) included preferences and experiences 
regarding a cervicovaginal SSD for cervical screening; and 
(2) were available as full-text articles in English or Dutch. 
Studies that did not meet the inclusion criteria or mentioned 
preferences and experiences of any other type of screening 
were excluded. In the first step, selection was based on title 
and abstract screening, and in the second step, selection was 
based on full-text screening. All publications were reviewed 
independently by two researchers (MD and JdW). Discrep-
ancies in decisions about inclusion eligibility were resolved 
through discussion with a third researcher.

2.1.1 � Characteristics of Included Studies

Characteristics of the selected publications were extracted 
and summarized by two independent researchers, and added 
to two descriptive tables. The following data were collected 
in the first descriptive table: study type, population and set-
ting, type of SSD used or described, primary outcome, study 
method and the preferences and experiences in favour and 
against the use of the SSD as mentioned in the conclusion. In 
the second descriptive table, relevant aspects were assessed 
based on the Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) approach, adapted 
to our study aim [16].

This table includes study type, number of participants, 
study limitations, characteristics of the studied population 
in relation to our study population and risk of bias (see Sup-
plementary File 2 and 3 in the ESM).
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Next to both descriptive tables, a complete list of all 
preferences and experiences mentioned in the full text 
were extracted per selected publication. Subsequently, all 
extracted preferences and experiences were combined in one 
list and those mentioned more than once were merged.

2.2 � Part 2: Semi‑Structured Interviews

According to the Medical Ethical Reviewing Commit-
tee (METC) of the University Medical Centre Groningen 
(UMCG), this study was not subject to the Medical Research 
Act (WMO). Therefore, no METC approval was needed 
and an official waiver was received. Prior to the interviews, 
women were asked to sign a written informed consent form. 
With this qualitative part of the study, we aimed to gather 
as many various preferences, experiences and potential bar-
riers as possible. Therefore, three groups of women were 
included: (1) women who had used the SSD, whose hrHPV 
result and additional smear test result were positive, and 
were referred to the hospital for colposcopy; (2) women who 
had used the SSD, whose hrHPV result was negative and 
thus were not referred to the GP and (3) women who had not 
used the SSD, but participated in the PBS through a regular 
cervical smear collection at the GP for combined hrHPV 
testing and cytological examination on the same sample. 
Our aim was to include four women per group. The first 
group was recruited by gynaecologists at the Department 
of Gynaecologic Oncology of the UMCG and the Martini 
Hospital in Groningen, the Netherlands, when visiting the 
outpatient clinic for colposcopy. The second and third group 
were recruited through a call on a regional public Facebook 
group, to which women could respond if they were willing 
to participate. As the percentage of women using the SSD is 
low, we reached out to women in the personal or professional 
network of the research group if the aimed number of four 
women in the second group was not reached by the intended 
recruitment methods. For all groups, women were eligible to 
participate if they were aged 30–60 years old.

The script for the interviews was semi-structured and 
consisted mainly of open-ended questions about women’s 
preferences and experiences regarding the use of the SSD 
(see Supplementary File 5 in the ESM). The interview script 
did not involve any of the results found through the scoping 
review. The semi-structured interviews were conducted by 
telephone by two female researchers and three additional stu-
dents (MD, JdW, VK, EK and EP). Two people were present 
during each interview, of which one conducted the interview 
and the other transcribed the content, by writing down the 
woman’s answers. In addition, the interview was recorded 
by audiotape (with permission of the woman). For women 
who had no experience with the use of an SSD, a brief 
explanation of the procedure was provided but no further 

information on the accuracy or any theoretical background 
(about hrHPV or cervical cancer) was given. The interviews 
took about half an hour each, elaborating on every given 
answer to find as much information as possible. Based on the 
available literature and our own experience, we would expect 
data saturation to occur after a total of 12 interviews. The 
actual number of interviews was considered sufficient if full 
saturation was reached, meaning that additional participants 
did not mention any more new preferences and experiences 
[17, 18].

2.2.1 � Analysis of Interviews

After each interview, its transcription was independently 
checked for concordance with the content of the audiotape, 
by a researcher who did not transcribe the actual interview 
(MD, JdW, VK, EK or EP). Discrepancies were resolved 
through discussion with at least two researchers involved. 
The answers given by the participants were structurally ana-
lysed in the way proposed by Hsieh and Shannon [19]. The 
essence of the participants’ wording was translated into an 
umbrella term (‘opinion unit’). In case there was no opinion 
unit available from the ones found in the literature, a new 
opinion unit was formulated.

2.3 � Part 3: Graphic Display of Results

A list containing all found preferences and experiences in 
both the scoping review and the interviews was produced. 
Dutch results were translated into English. To gain a struc-
tured overview of our results, this list was presented in a 
graphic way called a HealthFan™ as developed by Château 
Santé, a tool used in previous research to measure the qual-
ity of patients’ health status [20]. All individual preferences 
and experiences, or ‘items’, were manually divided into main 
domains that would be based on the themes of the mentioned 
preferences and experiences. If possible, overlapping terms 
were combined and further dividing themes (so-called sub-
domains: a group of preferences and experiences all belong-
ing to one theme within a main domain) were assigned dur-
ing group sessions with the involved researchers, to make 
a more structured and compact overview. This overview 
(HealthFan) was generated in the software of Château Santé 
and will be available in the future as an online, interactive 
application.

3 � Results

3.1 � Part 1: Scoping Review

The literature search identified 457 publications through 
database searching using the main search strategy. Of 
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those publications, 257 were removed because of irrelevant 
abstract focus. Two hundred publications were eligible for 
inclusion, 102 of those publications were removed based 
on full-text screening, because they had a non-related study 
focus or were not available in English or Dutch. Finally, the 
scoping review included 98 publications (Fig. 1); for refer-
ences, see Supplementary File 4 in the ESM.

The included studies were survey-based (N = 55), qualita-
tive interview studies (N = 21), systematic reviews (N = 8) 
and a randomized controlled trial (RCT) (N  =  1). The 
remaining studies (N = 13) had a mix of the abovementioned 
designs. The included records assessed the following SSDs: 
lavage screener, cotton swab, flocked swab, wand device, 
(cyto)brush and tampon. Studies were performed worldwide 
and included 12 to 18,202 participants. Detailed character-
istics and descriptions can be found in Supplementary File 
2 and 3 (see ESM).

Frequently found positive preferences and experiences 
in literature regarding the use of the SSD were less embar-
rassment, ease, convenience, comfort and the time-saving 
aspect. Negative opinion units regarding the use of the SSD 
included fear of performing the SSD procedure incorrectly, 
the belief that a physician performs the cervical smear col-
lection better, discomfort and doubts on whether the results 
of the hrHPV test will be reliable.

All preferences and experiences regarding the use of the 
SSD found in the scoping review are listed in Supplementary 
File 6 in the ESM.

3.2 � Part 2: Interviews

Six women with an hrHPV-positive test followed by posi-
tive cytology were recruited for the interviews through 
the outpatient clinics. Nineteen women responded to the 
Facebook message. Another three women were recruited 
through the network of the researchers, as we did not suc-
ceed in recruiting the intended number of women by the 
first two methods. Interviews were conducted with 16 out 
of 28 women that were willing to participate (Fig. 2). The 
age of the participants ranged from 30 to 51 years, with a 
mean age of 37.6 years and the educational level ranged 
from vocational to academic education. Main preferences 
and experiences mentioned by our participants and not found 
through our scoping review were as follows: using the SSD 
is approachable, the SSD is a friendly device and that it is 
easy to drop the SSD in the mailbox. For example, partici-
pant 1 (aged 38 years, referred to the hospital after an HPV+ 
result of the SSD) mentioned “It [the SSD] is approach-
able. I think people would rather use the SSD”. On the other 
hand, women also mentioned the following possible barriers 

Fig. 1   Flow chart of selected studies
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for using the SSD: the option for the SSD is not directly 
mentioned, it is inconvenient because of the need to have 
an additional cervical smear collected by the GP when the 
SSD result is hrHPV-positive and difficulties (e.g. request-
ing the SSD is difficult) (see Supplementary File 7 in the 
ESM). For example, participant 4 (aged 32 years, referred 
to the hospital after an HPV+ result of the SSD) mentioned 
“It [the result of the SSD] was not good, so you have to go 
for a smear test anyway, the SSD almost feels like an extra 
step”. After interviewing four to five women per category, 
no new preferences and experiences were found. Based on 
the saturation criterion, this number of interviews was thus 
considered sufficient.

3.3 � Part 3: Graphic Display of Found Preferences 
and Experiences Regarding Self‑Sampling 
Device (SSD) Use

After performing the scoping review and the interviews, 
results were combined in one list. In the process of gener-
ating the HealthFan, all items had a content related to one 
of the following three domains: physical, psychosocial and 
practical (Fig. 3 and Supplementary File 8 of the ESM), and 
were divided accordingly.

The physical domain involves aspects associated with the 
physical experiences encountered in performing the SSD 

procedure. It consists of one subdomain, called ‘body’, 
and five items, including ‘fear of injury’, ‘pain level’ and 
‘positioning’.

The psychosocial domain consists of nine subdomains 
and 19 items. This domain is filled with psychological or 
social aspects regarding the SSD. The largest subdomain 
is called ‘feelings’, containing items such as ‘experienced 
safety’, ‘embarrassment’ and ‘nervousness’.

The practical domain, involving practical aspects of the 
SSD, is the largest domain and consists of ten subdomains 
and twenty items. The subdomains with the most items are 
‘ease of use’, ‘request procedure and instructions’ and ‘time 
saving’. Items in the subdomain ‘ease of use’ include ‘pro-
cedure’, ‘accessibility’ and ‘transportation’.

Figure  3 is a static depiction of the HealthFan. The 
HealthFan will be accessible as an online, interactive appli-
cation, in which individual items can be selected. Subse-
quently, selected items can be ranked from most to least 
important and information can be gathered on which items 
are selected most frequently. Based on this, we can deter-
mine which preferences and experiences are most important.

Fig. 2   Flow chart of included women
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4 � Discussion

In this study, a scoping review was performed as well as 
semi-structured interviews, which were performed to yield 
any extra preferences and experiences specifically for the 
Dutch PBS. Several factors played a role in women’s consid-
erations regarding the use of the SSD. Ease, convenience and 
the time-saving aspects of the SSD were stated as positive 
aspects in this and other studies [e.g. 12, 20–22], whereas 
negative preferences and experiences included the fear of 
performing the SSD procedure incorrectly and doubts on 
whether the results of the hrHPV test will be reliable. The 
interview results were in alignment with the results from the 
scoping review. However, our participants additionally men-
tioned a few aspects that were specific for the Dutch PBS, 
such as the need for having an additional cervical smear col-
lected by the GP when the SSD result is hrHPV-positive and 
that the procedure to request the device was difficult. These 
only represent a fraction of the many preferences and experi-
ences we found, the rest of which are uniquely displayed in 
our HealthFan (Fig. 3).

The aim of this study was to obtain a broad view of pos-
sible preferences and experiences. For that, we first did a 
systematic search of the literature following a strict method 
of selecting and reading studies, including the assessment 
of risk of bias. However, we did not perform a quality 
assessment of the derived information, as the quality of 
the reviewed studies is of less relevance for the aim of our 

scoping review, as this aim was to collect the broadest pos-
sible range of preferences and experiences.

Most preferences and experiences found through the 
interviews were covered by the findings of our scoping 
review. The interviews, however, yielded some additional 
preferences and experiences of value. An explanation is that 
the Dutch PBS is organised differently than screening pro-
grammes in other countries and that the studied population 
is different. This was also reported by Oranratanaphan et al. 
[24], illustrating that differences in acceptability of the SSD 
is influenced by regional culture and behaviour. Another 
explanation is our use of semi-structured interviews with 
open-ended questions. This enabled women to elaborate 
on their opinion and mention more individual, less typical 
preferences and experiences, whereas in many other stud-
ies this possibility was not offered because mainly closed-
ended questionnaires were used (Supplementary Files 2, 3, 
see ESM). In addition, most other studies evaluated whether 
self-sampling is an acceptable self-collection method among 
women [22, 24, 28], whereas we aimed to find an extensive 
number of preferences and experiences regarding the use 
of the SSD.

To our knowledge, this is the first study investigating pref-
erences and experiences regarding the SSD by combining 
a scoping review with qualitative in-depth interviews. Next 
to this, a lot of effort was put in preserving the linguistic 
nuances from our interview results. In contrast to other stud-
ies in which preferences and experiences were often fitted 
into larger umbrella themes (e.g. ‘preferring a smear test’), 

Fig. 3   HealthFan
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we set out the different underlying reasons that were men-
tioned in our interviews (‘preferring a smear test’ because ‘a 
health professional can perform more thorough inspection’), 
leading to a broader insight into the possible factors. This 
interview method is a main strength of our study, along with 
the unique combination of study designs.

A limitation of this study is that all our participants were 
already actively involved in the national screening pro-
gramme, as they all responded to the invitations by either 
having a cervical smear taken by the GP or using the SSD. 
With our selection approach we probably did not reach 
women not participating in the screening programme. This 
might have introduced a selection bias. However, our scop-
ing review did include studies focussing on ‘hard-to-reach’ 
women and non-attendees to the screening programme [15, 
21, 23, 29]. Secondly, we only assessed studies published in 
the PubMed database, which can be considered as a limita-
tion as we realize our search might not have been ultimately 
complete. However, as PubMed is the most commonly 
used database for medical publications, we are confident 
we found the most relevant preferences and experiences to 
reach our aim, to gather potential preferences and experi-
ences that might influence a woman’s decision to use the 
SSD in the Dutch PBS, with the perspective of develop-
ing an instrument suitable for our population. Thirdly, we 
did not perform a quantitative quality assessment on the 
included studies. The main reason for that is that the crite-
ria posed for quality of quantitative studies were not appli-
cable to our study, as we were qualitatively searching for as 
many mentioned and described preferences and experiences 
as possible. Therefore, a qualitative interview study with 
only few participants could be more valuable to our research 
than a large systematic review, while this would be graded 
low in quality according to the GRADE criteria. Lastly, 16 
interviews might be considered a small sample size. How-
ever, this concerns a qualitative study with the goal being 
to find as many preferences as possible, instead of provid-
ing a quantitative assessment of frequency of occurrence of 
the various preferences and experiences. As we included 
numerous studies with experiences and preferences and a 
saturation of new items was reached during the interviews, 
we are convinced that we covered the wide range of potential 
preferences and experiences. Performing a larger number of 
interviews would not have been of additional value, since 
this would most likely not have elicited any addition prefer-
ences and experiences.

To provide optimal healthcare, it is crucial to also take the 
patient’s perspective into account. In this way, engagement 
of patients in their own self-care, and thereby commitment, 
might be improved [30]. This seems especially important 
in preventive medicine, in which patients are expected to 
participate without clear benefit (which is different from, for 
example, making use of the healthcare system when having 

explicit complaints) and negative experiences or practical 
objections may even more easily raise the threshold to par-
ticipate. Evaluating the acceptability of the SSD, which was 
done in this study by making use of women’s preferences 
and experiences, can help to improve the patient experience 
of the general cervical cancer screening programme and 
thereby potentially enhancing the participation rate. This is 
obviously very important in early detection and treatment of 
(pre)cancerous cervical lesions, thereby lowering the burden 
of disease in the general population.

The present qualitative study resulted in a patient-cen-
tred instrument to measure preferences regarding screen-
ing, namely our structured graphic overview (Fig. 3). This 
is an important first step in taking the patient’s perspective 
into account in the process of optimizing cervical cancer 
screening programmes and such tools could be used in fur-
ther research to explore important factors. Our extensive list 
of preferences and experiences (Supplementary File 6 and 
7, see ESM) could be used for setting up a similar, country-
specific tool. Specifically regarding the Dutch PBS, the next 
step will be to ask patients in the Dutch population to select 
the most important preferences and experiences. The 9–12 
most important aspects will be incorporated in an instrument 
(an app for mobile devices) to generate empirical results 
regarding the extent of women’s preferences and experi-
ences measured on a four-point scale. In this way, we aim 
to gain insights into how Dutch participation rates could be 
improved.

5 � Conclusion

In this study, we found several preferences and experiences 
to play a role in the choice of whether or not to use the SSD, 
such as ease and convenience, but also the fear of performing 
the SSD procedure incorrectly. Based on the currently found 
preferences and experiences, an extensive graphic overview 
was generated, which will be used to assess the most impor-
tant preferences and experiences for women participating in 
the Dutch population-based cervical screening programme.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s40271-​021-​00550-y.
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