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Abstract
Background  The increased knowledge of cervical cancer (CC) risk factors and suboptimal performance of present 
screening programs has generated interest in shifting from a universal screening approach to one based on individual 
risk assessment. To inform the future development of risk-based CC screening programs, it is crucial to gain insight 
into the factors influencing the acceptability of such approach among screening target group women. The aim of this 
study was to prospectively investigate the acceptability of risk-based CC screening and to identify potential barriers.

Methods  In this qualitative study, one-to-one semi-structured interviews were conducted with a purposeful sample 
including women aged 30–65 years to explore women’s perspectives on the acceptability of risk-based CC screening. 
The study was conducted in Estonia, and interviews were conducted from March to September 2023. Potential 
participants were approached in person by a member of the study team or by their healthcare providers at primary 
care or gynaecology clinics. The interview guides were developed based on the concept of acceptability of healthcare 
interventions.

Results  Twenty participants (mean age 44.5, SD = 8.6) with diverse backgrounds were interviewed. The seven 
components of acceptability (affective attitude, burden, ethicality, opportunity costs, perceived effectiveness, 
self-efficacy, and intervention coherence) were explored as key themes. Generally, women supported risk-based 
screening. However, we identified several factors that may compromise the acceptability of risk-based screening. 
The participants were reluctant to accept less intense screening for low-risk women and anticipated that if risk-based 
approach was implemented, more frequent testing would remain an option. Providing in-person clinician support 
was expected, requiring additional healthcare resources. Knowledge gaps in CC prevention highlighted the need 
for accessible information and education. Most women were unworried about sensitive data inclusion in risk score 
calculations. However, some participants were concerned about potential confidentiality breaches by healthcare 
workers.

Conclusion  This study indicates that risk-based CC screening is acceptable, except for testing low-risk women less 
frequently. Our findings underscore the necessity for comprehensive understanding of the needs and concerns of the 
target group women for program development. Healthcare organizations are required to proactively address these 
needs by implementing comprehensive information dissemination and efficient communication approaches.
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Introduction
The paradigm of cancer screening is undergoing transfor-
mation away from a uniform approach [1–5]. Universal 
(age, gender-based) screening has drawbacks, such as 
harms from overdiagnosis and inefficient use of health 
care resources [6]. Research on risk-based cancer screen-
ing includes predominantly studies on breast cancer, but 
also various other cancer types like colorectal, lung, pros-
tate, ovarian, kidney cancer and melanoma have been 
studied [5, 7–13]. 

There is ongoing research interest to develop risk-based 
screening programs for cervical cancer (CC) [14–21] 
as its ethiopathogenesis is well-defined and extensively 
researched with persistent high-risk HPV (human pap-
illoma virus) infection and malignant transformation 
being central in the ethiopathogenesis of cervical cancer. 
Cofactors increasing cervical cancer risk include younger 
age of first sexual intercourse, higher number of lifetime 
sexual partners, previous sexually transmitted diseases, 
immunosupression, smoking, prolonged oral contracep-
tive use, higher parity, recurrent pregrancy loss and lower 
socioeconomic status [22–27]. 

The shift to risk-based approach is further prompted 
by the ineffectiveness of existing programs, attributed to 
factors such as low or decreasing coverage rates in many 
regions, disparities affecting minorities and vulnerable 
populations, and the concomitant opportunistic testing 
[28–31]. 

In Estonia, the estimated age-standardized incidence 
of cervical cancer was 11,8 per 100 000 in 2022 [32]. An 
organized cervical cancer screening program using cytol-
ogy-based Papanicolaou (PAP) testing every 5 years was 
introduced in 2006, targeting women aged 30 to 55 years. 
Cervical cancer screening attendance has been low and 
has not exceeded 50% [33]. , [34] In parallel, opportunis-
tic screening is extremely prevalent, constituting 75% of 
all annual cytology tests performed in Estonia [35]. In 
2021, a 5-yearly primary HPV screening targeting women 
aged 30 to 65 years was implemented in Estonia.

The transition to risk-based approach is challenging, as 
it entails altering current practices and requires engage-
ment and acceptance from screening participants and 
healthcare providers.

Acceptability is becoming one of the key considerations 
in the process of designing, evaluating, and implement-
ing healthcare interventions [36]. Yet, there is a notable 
absence of research specifically focused on the accept-
ability of risk stratification in cervical cancer screening 
(CCS) [5]. 

Therefore, in this study, we explored the prospective 
acceptability of risk-based CCS to inform program devel-
opment that aligns with women’s needs and preferences.

Methods
Design
We used a qualitative descriptive approach [37] involv-
ing semi-structured interviews, aimed to investigate the 
acceptability of risk-based CCS among women living in 
Estonia. This study followed Consolidated Criteria for 
Reporting Qualitative Research (COREQ) [38]. 

Setting and participants
The study was conducted among CC screening target 
group women in Estonia.

Purposive sampling, also known as judgment or selec-
tive sampling was used, which involves the researcher 
using their own discretion to select participants from the 
population for the study. In order to capture unique and 
diverse variations while identifying common patterns 
across them, we opted for maximum variation sampling 
among the various purposeful sampling designs available 
[39]. Background characteristics ensuring high partici-
pant variation were chosen based on literature related to 
engagement and experiences in cervical cancer screening 
[40–42]. This included adults of various ages, education 
levels, ethnicities, parities, screening histories, and HPV 
test results, as these factors could potentially influence 
risk perception.

Potential participants were invited personally by a 
member of the study team or by their healthcare provid-
ers at primary care or gynaecology clinics.

Of the 50 women invited to participate, 20 enrolled. 
Participants selected a convenient interview time 
and mode (phone, web platform or on-site). Written 
informed consent was obtained from all participants 
prior to the interviews.

Risk-based cervical cancer screening acceptability
Women in the CCS target group can form opinions about 
the prospective acceptability of an intervention before 
experiencing it. We use the definition of the acceptabil-
ity of healthcare interventions developed by Sekhon et 
al. as our foundational framework: a multi-faceted con-
struct that reflects the extent to which people delivering 
or receiving an intervention consider it to be appropri-
ate, based on anticipated or experienced cognitive and 
emotional responses to the intervention consisting of 
seven constructs: affective attitude, burden, perceived 
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effectiveness, ethicality, intervention coherence, opportu-
nity costs, and self-efficacy (see Fig. 1) [36]. 

Data collection
The data was collected by in-depth semi-structured 
interviews.

The interview guide was developed collaboratively 
(AK-U, GA, KS, MS, AT, MN, LM, AU, MLR) based on 
the literature regarding the Theoretical Framework of 
Acceptability (TFA) [36, 43, 44]. The guide was developed 
in English and translated and adapted to Estonian. To 
facilitate a clearer comprehension of risk-based screen-
ing, we created a short introductory video that was pre-
sented to the participants preceding the interview. The 
video conveyed information about CC risk factors, the 
setup of the current screening program, and the prin-
ciples of risk-based screening, along with realistic exam-
ples of low- and high-risk scenarios.

Two hypothetical scenarios were presented, each illus-
trating different levels of cervical cancer (CC) risk. In 
the low-risk scenario, a 30-year-old woman with HPV-
negative status and no history of cervical abnormalities 
or pregnancies was advised to undergo screening every 
10 years due to her low-risk status [45, 46]. The high-
risk scenario involved a 54-year-old woman with a posi-
tive high risk HPV test, history of cervical abnormalities, 
three pregnancies, and one abortion. She was advised 
annual screening due to her elevated risk.

The interview guide is provided as an additional file 
(see Additional file 1).

The interviews were conducted by four female 
researchers (MLR, AT, AU or KS) - three medical doctors 
and a public health researcher, all of whom had previous 
experience in conducting qualitative interviews.

Most interviews were performed via web-based plat-
form (Teams), some on-site (n = 2) or by phone (n = 2). 
The interviews were digitally recorded, transcribed ver-
batim, and de-identified. We did not carry out any repeat 
interviews. The participants had possibility to review and 
comment the transcripts, one used it, and confirmed 
that no modifications were needed as the as the recorded 
material accurately reflected her sentiments.

Twelve interviews were performed in Estonian and 
eight in Russian (by a researcher who is a native Russian 
speaker). Interviews were conducted between March and 
September 2023.

Data analysis
A qualitative descriptive approach, employing iterative 
inductive and deductive thematic analysis was used [47]. 

The process began with independent line-by-line open 
coding of 7 of the transcripts by four analysts (MLR, KS, 
AT, RR) which informed the development of a code-
book. Subsequently, the entire data was coded, refin-
ing, and adding codes throughout the process [47]. The 
codes were sorted into groups sharing similar content to 
develop subthemes. The subthemes were constantly com-
pared and cross-referenced between transcripts. Subse-
quently, the subthemes were grouped under the seven 
constructs of TFA considered as key themes [36]. The 

Fig. 1  The components of acceptability of risk-based cervical cancer screening. Explanations adapted from Sekhon et al. [36]
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final sample size (n = 20) was based on data saturation 
(the point at which no new information or themes were 
observed in the data) assessed through theme discussion 
among the authors [48]. 

We had regular meetings with the team, which 
included clinicians (MLR, KS, AU), a non-clinician quali-
tative researcher (RR) and a public health researcher (AT) 
to discuss the interpretations. All researchers involved 
agreed on the derived subthemes and their grouping 
under the key themes.

To reduce the impact of personal biases, we double-
coded the interviews (two researchers individually ana-
lyzed each interview, and then engaged in a dialogue to 
reconcile any significant discrepancies that may have 
arisen) and aimed to keep the analysis close to the partic-
ipants’ statements. We also strived to ensure high reflex-
ivity (i.e. self-examination of how researchers position, 
background, pre-existing beliefs and shared experiences 
with the study partcipants can affect the interview-
ing and analysis) [49, 50]. Our team of researchers con-
sisted of women aged 33–56, with differing professional 
backgrounds of clinical medicine, public health, social 
sciences. One of the researchers was a native russian-
speaker and she conducted the interviews with the rus-
sian speaking women. The regular discussions of the 
interpretations with our team of researchers supported 
reflexivity and helped to reduce the unconcious bias.

We used NVivo software version 12 (QSR Interna-
tional) to analyze the data.

Results
20 interviews were conducted with participants whose 
mean age was 44.5 (SD = 8.6) years (Table  1). Ten had 
higher, 5 secondary, 2 vocational and 3 primary educa-
tion. Eight were Russian speakers and 12 spoke Estonian. 
The number of births varied 0–4. Twelve women had 
participated in national CCS. It is important to acknowl-
edge that this does not autmatically imply that non-par-
ticipants had not undergone a PAP-smear or HPV-test at 
their doctor’s office apart form the formal screening pro-
gram. The interviews lasted from 18 to 61 (mean of 33.1) 
minutes.

Fifteen subthemes were identified and classified under 
the seven key themes of TFA (subthemes are presented in 
a supplementary table in Additional file 2). The following 
sections describe the results of each key theme.

Affective attitude
The concept of risk-based screening was met with 
enthusiasm by most women and positive feelings were 
expressed towards personal approach as such, as one 
woman stated, “It appreciates you as an individual and it 
is personally analysed, what approach I would need and 
what someone else would need. It is better than measur-
ing everyone by the same means.” (Participant 7).

Table 1  Characteristics of the participants
Number of the
interview

Year of birth Education Number of 
children

Language HPV* Has ever 
participated in 
national cervical 
cancer screening

1. 1960 Higher 1 Estonian no yes
2. 1970 Vocational 1 Estonian no yes
3. 1970 Vocational 3 Estonian yes yes
4. 1970 Secondary 2 Estonian no no
5. 1970 Secondary 2 Russian NA yes
6. 1973 Higher 3 Estonian no yes
7. 1974 Primary 1 Estonian no yes
8. 1977 Secondary 2 Russian yes yes
9. 1978 Higher 1 Estonian no no
10. 1979 Higher 4 Russian NA no
11. 1979 Primary 4 Estonian no yes
12. 1981 Higher 0 Estonian yes yes
13. 1982 Higher 2 Estonian yes no
14. 1983 Higher 3 Russian NA yes
15. 1984 Higher 0 Russian NA no
16. 1986 Secondary 1 Russian NA no
17. 1988 Primary 1 Estonian no yes
18. 1991 Higher 3 Estonian no yes
19. 1991 Higher 1 Russian NA no
20. 1993 Secondary 1 Russian NA no
*Had been tested positive for HPV in previous 12 months (yes/no/NA- not available)
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However, introducing the idea that women with lower 
risk would be given a recommendation of a longer 
screening interval - once every 10 years, yielded a strong 
negative response like “It´s totally unacceptable” (P 4) 
except for one participant who said that such an interval 
is suitable. Multiple women expressed an interest in seek-
ing alternative avenues if needed, such as more frequent 
testing in a private clinic. One woman responded, “Even 
if it (the risk) is low, I want to be tested. I would find a 
way and reasons to have it (test) done.” (P 11).

On the other hand, testing high-risk women more often 
was perceived as important by all the participants. In one 
woman’s words, “Definitely, this is one of the ways to 
diagnose cancer in a stage where you can do something 
about it.” (P 18).

Burden
A hypothetical scenario describing a low risk was pre-
dominantly received with relief. However, the perceived 
need for frequent testing remained essential for main-
taining reassurance, with one participant stating,” If you 
can go every year, it gives you peace and feeling of not 
needing to worry.” (P 17).

Information about elevated risk caused anxiety, but 
the women also saw this as beneficial, allowing proactive 
measures, such as lifestyle changes and more frequent 
screening. The changes in lifestyle that women referred 
to included general measures like a healthy diet and 
exercise, as well as avoiding harmful habits like smok-
ing. However, they did not mention changes in sexual 
behavior.

One woman with a previous high-risk result of antena-
tal screening for genetic disorders said, “I would not want 
to know.’ I’ve had that experience and it’s psychologically 
hard to bear.” (P 9).

Most women did not find risk-based CCS physically 
burdensome, though some found it uncomfortable. 
However, as one participant said, “It is unpleasant, but it 
needs to be done.” (P 7).

Several participants raised concerns about vulnerable 
groups (e.g., less educated, rural dwellers), noting that 
risk-based screening could be cognitively demanding and 
therefore reduce adherence. One woman said: “… these 
people with numerous children and without education, 
who have had many intercourses, abortions, these are the 
ones in danger, the information may not get through to 
them and they don’t know what to do with it.” (P 1) These 
statements indicated a perceived distinction between 
“other women” and themselves. As one interviewee put 
it: “It would not be an issue for me, but I know many 
women, especially people living in the countryside, for 
example, or older women not using the internet to whom 
the information may not reach as well, my mother would 
be an example.”(P 10).

Ethicality
Most women felt that varying screening intervals for 
different risk levels was fair, as one participant rational-
ized, “People do not go to doctors with the same intervals 
anyway.” (P 17) However, one individual thought that it 
was unfair to differentiate screening based on risk stat-
ing “This would not be fair. I think both high and low risk 
women should be annually tested. It is important to keep 
an eye on it.” (P 6).

The use of personal health data was generally not a con-
cern, as one participant stated, “It’s my health. Why can’t 
a doctor use my data to draw conclusions? It’s necessary.” 
(P 19) Considerable number of women were willing to 
provide additional personal health info, like the number 
of sexual partners, age of first sexual encounter, number 
of pregnancies and abortions, and smoking history. How-
ever, some were hesitant to share information about the 
aforementioned risk score components: “I’d like to hide 
it, like the number of sexual partners.” (P 5).

Some interviewees were concerned about confidenti-
ality and hoped it would not be breached, “It is a com-
plicated issue … Estonia is a small country … my friend 
is a nurse, and she came to discuss something about our 
mutual friend, something she was not supposed to dis-
close.” (P 6).

Opportunity costs
For most women the comprehension of the risk seemed 
to be an empowering factor that outweighs the related 
costs like possible anxiety, time spent on testing, dis-
comfort of the procedure or allowing the use of personal 
information. As one interviewee expressed, “High risk 
would make me scared, but if I was tested every year, I 
would not see a cause for concern.” (P 4) One woman 
said, “My health is a very important value to me, I don’t 
see any reason why I couldn’t find the one or two hours 
once a year for testing.” (P 10) and another „There are no 
side effects to frequent testing. The more we check, the 
better, because it’s better to prevent than to treat. “ (P 14).

Perceived effectiveness
Most women deemed risk-based screening rational and 
beneficial. One participant stated, “it seems like a logical 
step forward.” (P 2) Benefits listed included cancer risk 
reduction, early diagnosis, anxiety relief, and increased 
awareness. Only a few women underscored the poten-
tial of risk-based screening to decrease the burden on the 
healthcare system.

However, women questioned the efficacy of person-
alised screening in cases of longer interval recommenda-
tions. They raised doubts about the durability of the risk 
score, as behaviour can change over a decade. As one 
woman said, “In 10 years, a woman can start drinking 
and smoking … data must be constantly updated during 
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that time, she could have had an abortion, she could have 
more partners.” (P 8).

Many interviewees suggested that personalized screen-
ing and invitations communicating individually calcu-
lated risk would encourage more women to participate in 
the program: “Individual approach would be more effec-
tive. An anonymous invite makes you feel like a drop in 
the ocean, like it doesn’t matter if you go or not.” (P 10).

Several participants expressed the hope and belief that 
a sufficient effort by the medical system will be under-
taken to ensure the efficacy and evidence base of a new 
screening program. They expected the program to be 
introduced cautiously, enabling them to confidently trust 
its ability to prevent a late diagnosis of a serious dis-
ease, as one woman stated, ” All steps should be taken to 
ensure that this is safe.” (P 18).

Self-efficacy
The interviews revealed several conditions necessary for 
women to feel confident that participation in risk-based 
CCS could be accomplishable.

Comprehensive information and clear explanations 
of results were deemed important. Women expected 
extra information to help them understand their risk, 
what steps to take and hoped this information would be 
in simple language and delivered by their own gynaeco-
logists and general practicioners, especially in high-risk 
cases. As a participant stated, “I would want to know it 
all (information on test results), I have been going to this 
doctor (gynaecologist) for my whole life, I would trust 
her.” (P 3).

Several women indicated a desire for the doctor to take 
the lead in screening, with one saying,” If we had this kind 
of screening, an individual trusted doctor should lead it. 
I don’t want more people involved.” (P 4) Most people 
felt that despite trusting their doctor’s advice, women 
should have the freedom to choose their own screening 
intervals.

Women emphasized the need for experienced health-
care personnel to conduct the tests: “I don’t want to be 
a guinea pig for someone who gives me a false result and 
then I get a cancer diagnosis in five months.” (P 8).

A proportion of interviewees expressed low enthusi-
asm for preventive efforts and CCS when no symptoms 
present. One participant said, “I’m not really into this. I’m 
lazy and don’t think about the future when I’m symptom-
free.” (P 14).

Intervention coherence
The participants vested authority in evidence-based risk 
profiling and personal counselling by doctors. However, 
the role of the organized screening program in ensur-
ing efficacy was not acknowledged and most women did 
not distinguish between opportunistic screening and 

participation in the national screening program. The gen-
eral understanding of the framework of organised cervi-
cal cancer screening was low. As one woman answered, 
“Yes, I have participated in screening, but I did it at my 
doctors.” (P 4).

Interviews revealed gaps in knowledge regarding CC 
and its prevention. Many women incorrectly believed 
CC would always have early symptoms and could be self-
monitored. One woman said, “Screening is important 
because not everyone is as aware of their body as I am.” (P 
7) Multiple women saw frequent testing as beneficial only 
and were not aware of any drawbacks as one participant 
stated:” There are no harms to frequent testing.” (P3).

Women acknowledged the need for more information 
on CC prevention, “If I have a high risk, what can I do 
to prevent cancer? If I have it all (cervix) removed, will it 
completely prevent it? What are the signs that something 
is wrong? Does vaginal dryness indicate cervical cancer? 
What should I monitor regarding my partner? How does 
hormonal contraception affect it all?” (P 6).

Discussion
Cervical cancer screening has been the cornerstone of 
cancer prevention, being the first and most effective of 
cancer screening programs [6, 51, 52]. Due to the histori-
cal success, ingrained practices, and patient trust, chang-
ing the universal paradigm in CC screening might be 
particularly challenging.

This is the first study to our knowledge to examine 
women’s acceptance of risk-based CCS. Some findings 
align with the existing literature on the acceptability of 
risk-based cancer screening, such as the generally posi-
tive attitude towards personalized approach, but also 
hesistancy to accept less frequent testing in low-risk 
cases [5, 53–55]. However, in our study, women were not 
only hesitant, but also willing to seek alternative avenues 
to continue frequent testing (varying from annually to 
every 5 years), seeking a sense of security. During the 
long Soviet occupation in Estonia, women were encour-
aged to have yearly PAP tests at their gynecologists´. This 
tradition of annual testing persists among both women 
and gynecologists and is challenging to relinquish, even 
though this opportunistic screening strategy in the 
absence of an organized and comprehensive screening 
program did not result in a decreased CC incidence or 
mortality [56]. 

Women recognized the importance of clearly commu-
nicating any alterations to the existing CCS model to the 
intended audience. Previous studies have emphasized the 
importance of raising awareness and providing accessible 
information [5, 55]. In addition, we identified several mis-
conceptions related to CC prevention and screening. One 
prevalent misconception was the belief that CC exhib-
its early symptoms, leading some women to consider 
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self-monitoring as a viable screening option. Women 
often perceived opportunistic testing and participation 
in national screening programs as interchangeable. How-
ever, extensive opportunistic screening can lead to incon-
sistent follow-up and compromised engagement over the 
years, thereby reducing its effectiveness [57]. Previous 
research has shown that overscreening resulting in false 
positive screening test results and conqurrent diagnos-
tic and excisional treatments of potentially self-limiting 
lesions can cause both psychological problems like anxi-
ety and physical health issues like pain, bleeding, discom-
fort and adverse obstertric outcomes [58–62]. Among 
the women interviewed, awareness of possible harms of 
overscreening was lacking.

Therefore, education and increasing health literacy 
among the screening population plays a crucial role in 
implementing risk-based approach. Women need to 
comprehend the reasoning behind the risk categories 
and the accuracy of the estimations. Low-risk individu-
als may benefit from clear guidance on the importance of 
regular screenings and the potential risks associated with 
delaying or forgoing them. On the other hand, high-risk 
women might require more detailed information about 
additional preventive measures or treatment options 
available to them. Providing tailored information spe-
cific to each risk group can empower individuals to make 
informed decisions about their cervical health and con-
tribute to more effective screening strategies overall.

Our results indicate high demand for face-to-face 
patient consultations and support regarding wom-
en’s concerns and needs regarding individualized CC 
screening. The inclination to seek alternatives to con-
tinue frequent testing despite low risk and the need for 
counselling by doctors poses the challenge of risk-based 
screening potentially increasing healthcare demand 
instead of alleviating it.

Although age- and sex-based restrictions in screening 
are widely accepted, introducing additional eligibility cri-
teria poses new ethical dilemmas. These include the need 
to prevent unintended discrimination and avoid reinforc-
ing existing inequalities during the risk-assessment pro-
cess. Incorporating both modifiable and non-modifiable 
risk factors may raise concerns, especially when they 
intersect with other socially significant categories, such 
as ethnicity, disability, or social class. These aspects must 
be considered to ensure accessible and fair screening. A 
strength of this study was the inclusion of Russian speak-
ing women, a vulnerable minority in Estonia with lower 
participation in CCS requiring potential focused atten-
tion [41]. 

CC risk estimation differs from other cancer types as 
potentially sensitive information like details of sexual 
history are required for a more accurate calculation. 

Therefore, as our study highlighted, there needs to be 
high effort to ensure confidentiality.

The introduction of HPV-vaccination underscores the 
importance of investigating efficient alternatives to one-
size-fits-all cervical cancer screening as when cohorts 
of women who have been vaccinated against HPV reach 
the age for cervical cancer screening, implementing risk-
based screening becomes imperative. Furthermore, the 
rapidly growing digital health information highlights 
the potential to develop a more personalized risk-based 
screening approach taking into acoount the sociodemo-
graphic, lifestyle, and health-related factors in addition to 
vaccination status.

Reducing the burden of CC is a global priority [63] that 
requires innovative yet acceptable approaches within the 
context of risk-based screening programs, underscoring 
the importance of this study and further research on the 
topic in wider contexts.

Limitations
This study had limitations. Women willing to participate 
might hold different views from those not enrolled. As 
this is a qualitative study, the findings cannot be extended 
to wider populations or to different healthcare contexts. 
However, we believe that the findings still contribute to 
the understanding of the perspectives of women to be 
screened.

It is acknowledged that prospective and retrospec-
tive acceptability may differ. However, the assessment of 
anticipated acceptability is essential, as it can highlight 
which aspects of the intervention could be modified to 
increase acceptability and thus encourage greater partici-
pation [36, 64]. 

Conclusion
The targeted approach in cervical cancer screening has 
the potential to enhance program effectiveness, optimize 
resource allocation, and improve prevention and man-
agement outcomes.

The findings of this study suggest a favorable perspec-
tive on risk-based cervical cancer screening among the 
screening target group. Women’s strong approval is not 
just pivotal but imperative for the future shift to risk-
based approach.

Yet, this transformation demands meticulous plan-
ning to address the needs of the women and healthcare 
providers effectively. A patient approach, allowing ample 
time to navigate and conquer obstacles that may arise is 
essential.

Abbreviations
CC	� cervical cancer
CCS	� cervical cancer screening
HPV	� human papilloma virus
PAP-test	� Papanicolaou test



Page 8 of 9Remmel et al. BMC Cancer         (2024) 24:1314 

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12885-024-13050-7.

Supplementary Material 1

Supplementary Material 2

Author contributions
AK-U, GA, KS, MS, AT, MN, LM, AU, MLR were responsible for the design and 
concept of the study. The interviews were conducted by MLR, AT, AU and KS 
and analysis conducted by MLR, KS, AT, RR. MLR drafted the manuscript and 
KS, AU, AT, RR, GA, MS, MN, LM, AK-U read and critically revised the paper. All 
authors approved the final manuscript.

Funding
This research was funded by the EEA (European Economic Area) and Norway 
Grants grant EMP416. The funders had no role in the design and conduct of 
the study; collection, management, analysis, and interpretation of the data; 
preparation, review, or approval of the manuscript; and decision to submit the 
manuscript for publication.

Data availability
The datasets used and/or analysed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The study was approved by the Research Ethics Committee of the University 
of Tartu (protocol number 374/T-26, 20.02.2023). All participants provided 
written informed consent.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1Institute of Family Medicine and Public Health, Faculty of Medicine, 
University of Tartu, Ravila 19, Tartu 50411, Estonia
2Institute of Public Health and Clinical Nutrition, Faculty of Health 
Sciences, University of Eastern Finland, Yliopistonrinne 3, Kuopio  
FI-70211, Finland
3Institute of Public Health, Riga Stradiņš University, Dzirciema iela 16,  
Riga LV-1007, Latvia
4Department of Health Management, Lithuanian University of Health 
Sciences, A Mickevičiaus g. 9, Kaunas LT-44307, Lithuania
5Department of Research, Cancer Registry of Norway, P.O. box 5313, Oslo, 
Majorstuen, Norway
6Department of Interdisciplinary Health Science, University of Oslo, 
Forskningsveien 3A, Oslo 0373, Norway

Received: 6 December 2023 / Accepted: 8 October 2024

References
1.	 Marcus PM, Pashayan N, Church TR, Paul Doria-Rose V, Gould MK, Hubbard 

RA et al. Population-Based Precision Cancer Screening: A Symposium on Evi-
dence, Epidemiology, and Next Steps HHS Public Access. Cancer Epidemiol 
Biomarkers Prev. 2016;25(11):1449–55.

2.	 Roberts MC. Implementation challenges for risk-stratified screening in the era 
of precision medicine. JAMA Oncol. 2018;4(11):1484–5.

3.	 Hall AE, Chowdhury S, Hallowell N, Pashayan N, Dent T, Pharoah P, et al. Imple-
menting risk-stratified screening for common cancers: a review of potential 
ethical, legal and social issues. J Public Health (Oxf ). 2014;36(2):285–91.

4.	 Dent T, Jbilou J, Rafi I, Segnan N, Törnberg S, Chowdhury S, et al. Stratified 
cancer screening: the practicalities of implementation. Public Health Genom-
ics. 2013;16(3):94–9.

5.	 Taylor LC, Hutchinson A, Law K, Shah V, Usher-Smith JA, Dennison RA. Accept-
ability of risk stratification within population-based cancer screening from 
the perspective of the general public: a mixed-methods systematic review. 
Health Expect. 2023;26:989–1008.

6.	 Pinsky PF. Principles of Cancer Screening. Surgical clinics of North America. 
Volume 95. W.B. Saunders; 2015. pp. 953–66.

7.	 Pashayan N, Antoniou AC, Ivanus U, Esserman LJ, Easton DF, French D, et 
al. Personalized early detection and prevention of breast cancer: ENVI-
SION consensus statement. Nature Reviews Clinical Oncology. Nat Res. 
2020;17:687–705.

8.	 Hull MA, Rees CJ, Sharp L, Koo S. A risk-stratified approach to colorec-
tal cancer prevention and diagnosis. Nat Rev Gastroenterol Hepatol. 
2020;17(12):773–80.

9.	 Tammemägi MC, Ruparel M, Tremblay A, Myers R, Mayo J, Yee J, et al. 
USPSTF2013 versus PLCOm2012 lung cancer screening eligibility criteria 
(International Lung Screening Trial): interim analysis of a prospective cohort 
study. Lancet Oncol. 2022;23(1):138–48.

10.	 Nordström T, Discacciati A, Bergman M, Clements M, Aly M, Annerstedt M, et 
al. Prostate cancer screening using a combination of risk-prediction, MRI, and 
targeted prostate biopsies (STHLM3-MRI): a prospective, population-based, 
randomised, open-label, non-inferiority trial. Lancet Oncol. 2021;22(9):1240–9.

11.	 Huntley C, Torr B, Sud A, Rowlands CF, Way R, Snape K, et al. Utility of poly-
genic risk scores in UK cancer screening: a modelling analysis. Lancet Oncol. 
2023;24(6):658–68.

12.	 Harrison H, Thompson RE, Lin Z, Rossi SH, Stewart GD, Griffin SJ, et al. Risk 
prediction models for kidney Cancer: a systematic review. Eur Urol Focus. 
2021;7(6):1380.

13.	 Geller AC. Screening for melanoma. Dermatol Clin. 2002;20(4):629–40.
14.	 Charlton BM, Carwile JL, Michels KB, Feldman S. A cervical abnormality risk 

prediction model: can we use clinical information to predict which patients 
with ASCUS/LSIL pap tests will develop CIN 2/3 or AIS? J Low Genit Tract Dis. 
2013;17(3):242–7.

15.	 Wu Z, Li T, Han Y, Jiang M, Yu Y, Xu H et al. Development of models for cervical 
cancer screening: construction in a cross-sectional population and validation 
in two screening cohorts in China. BMC Med. 2021;19(1).

16.	 van der Waal D, Bekkers RLM, Dick S, Lenselink CH, Massuger LFAG, Melchers 
WJG et al. Risk prediction of cervical abnormalities: the value of sociode-
mographic and lifestyle factors in addition to HPV status. Prev Med (Baltim). 
2020;130.

17.	 Rothberg MB, Hu B, Lipold L, Schramm S, Jin XW, Sikon A, et al. A risk predic-
tion model to allow personalized screening for cervical cancer. Cancer 
Causes Control. 2018;29(3):297–304.

18.	 Austin RM, Onisko A, Druzdzel MJ. The Pittsburgh Cervical Cancer Screening 
Model A Risk Assessment Tool. Arch Pathol Lab Med. 2010; 134.

19.	 Nygård M, Nygård S. The future of Cervical Cancer Prevention: from one-size-
fits-all to personalized screening. J Pers Med. 2023;13(2):161.

20.	 Langberg GSRE, Nygård JF, Gogineni VC, Nygård M, Grasmair M, Naumova V. 
Towards a data-driven system for personalized cervical cancer risk stratifica-
tion. Sci Rep. 2022;12(1).

21.	 Stankūnas M, Pärna K, Tisler A, Ķīvīte-Urtāne A, Kojalo U, Zodzika J, et al. 
Cervical Cancer in the Baltic States: can Intelligent and Personalised Cancer 
Screening change the Situation? Acta Med Litu. 2022;29(1):18.

22.	 IARC Working Group on the Evaluation of Carcinogenic Risks to Humans. 
International Agency for Research on Cancer. Human papillomaviruses. World 
Health Organization, International Agency for Research on Cancer; 2007. p. 
670.

23.	 Vaccarella S, Herrero R, Snijders PJF, Dai M, Thomas JO, Hieu NT, et al. Smoking 
and human papillomavirus infection: pooled analysis of the International 
Agency for Research on Cancer HPV prevalence surveys. Int J Epidemiol. 
2008;37(3):536–46.

24.	 Vaccarella S, Herrero R, Dai M, Snijders PJF, Meijer CJLM, Thomas JO, et al. 
Reproductive factors, oral contraceptive use, and human papillomavirus 
infection: pooled analysis of the IARC HPV prevalence surveys. Cancer Epide-
miol Biomarkers Prev. 2006;15(11):2148–53.

25.	 Vaccarella S, Franceschi S, Herrero R, Muñoz N, Snijders PJF, Clifford GM, et al. 
Sexual behavior, condom use, and human papillomavirus: pooled analysis 
of the IARC human papillomavirus prevalence surveys. Cancer Epidemiol 
Biomarkers Prev. 2006;15(2):326–33.

https://doi.org/10.1186/s12885-024-13050-7
https://doi.org/10.1186/s12885-024-13050-7


Page 9 of 9Remmel et al. BMC Cancer         (2024) 24:1314 

26.	 Charach R, Sheiner E, Beharier O, Sergienko R, Kessous R. Recurrent preg-
nancy loss and future risk of female malignancies. Arch Gynecol Obstet. 
2018;298(4):781–7.

27.	 Johnson CA, James D, Marzan A, Armaos M. Cervical Cancer: an overview of 
pathophysiology and management. Seminars in Oncology Nursing. Volume 
35. W.B. Saunders; 2019. pp. 166–74.

28.	 Bruni L, Serrano B, Roura E, Alemany L, Cowan M, Herrero R, et al. Cervical 
cancer screening programmes and age-specific coverage estimates for 202 
countries and territories worldwide: a review and synthetic analysis. Lancet 
Glob Health. 2022;10(8):e1115.

29.	 Maver PJ, Poljak M. Primary HPV-based cervical cancer screening in Europe: 
implementation status, challenges, and future plans. Clin Microbiol Infect 
Elsevier B V. 2020;26:579–83.

30.	 Greenley R, Bell S, Rigby S, Legood R, Kirkby V, McKee M. Factors influenc-
ing the participation of groups identified as underserved in cervical cancer 
screening in Europe: a scoping review of the literature. Front Public Health. 
2023;11.

31.	 Suk R, Hong YR, Rajan SS, Xie Z, Zhu Y, Spencer JC. Assessment of US 
Preventive Services Task Force Guideline–Concordant Cervical Cancer 
Screening Rates and reasons for underscreening by Age, race and ethnicity, 
sexual orientation, rurality, and insurance, 2005 to 2019. JAMA Netw Open. 
2022;5(1):e2143582–2143582.

32.	 Globocan. (2022). Global Cancer Statistics 2022: GLOBOCAN Estimates of 
Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. Retrieved 
from https://gco.iarc.fr/today/en

33.	 Veerus P, Hallik R, Jänes J, Jõers K, Paapsi K, Laidra K, Innos K. Human papillo-
mavirus self-sampling for long-term non-attenders in cervical cancer screen-
ing: a randomised feasibility study in Estonia. J Med Screen. 2022;29(1):53–60.

34.	 Kojalo U, Tisler A, Parna K, Kivite-Urtane A, Zodzika J, Stankunas M, et al. An 
overview of cervical cancer epidemiology and prevention in the Baltic States. 
BMC Public Health. 2023;23(1):660.

35.	 Orumaa M, Innos K, Suurna M, Veerus P. Cervical cancer screening history 
among women diagnosed with cervical cancer in Estonia 2017–18. Eur J 
Public Health. 2022;33(1):64–8.

36.	 Sekhon M, Cartwright M, Francis JJ. Acceptability of healthcare interventions: 
an overview of reviews and development of a theoretical framework. BMC 
Health Serv Res. 2017;17(1).

37.	 Bradshaw C, Atkinson S, Doody O. Employing a qualitative description 
Approach in Health Care Research. Glob Qual Nurs Res. 2017;4.

38.	 Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative 
research (COREQ): a 32-item checklist for interviews and focus groups. Int J 
Qual Health Care. 2007;19(6):349–57.

39.	 Palinkas LA, Horwitz SM, Green CA, Wisdom JP, Duan N, Hoagwood K. Adm 
Policy Mental Health Mental Health Serv Res. 2015;42(5):533–44. Purpose-
ful Sampling for Qualitative Data Collection and Analysis in Mixed Method 
Implementation Research.

40.	 Judah G, Dilib F, Darzi A, Huf S. A population survey on beliefs around cervical 
cancer screening: determining the barriers and facilitators associated with 
attendance. BMC Cancer. 2022;22(1).

41.	 Suurna M, Orumaa M, Ringmets I, Pärna K. Inequalities in reported use of cer-
vical screening in Estonia: results from cross-sectional studies in 2004–2020. 
BMC Womens Health. 2022;22(1).

42.	 Bouvard V, Wentzensen N, Mackie A, Berkhof J, Brotherton J, Giorgi-Rossi 
P, et al. The IARC Perspective on Cervical Cancer Screening. N Engl J Med. 
2021;385(20):1908–18.

43.	 Sekhon M, Cartwright M, Francis JJ. Development of a theory-informed ques-
tionnaire to assess the acceptability of healthcare interventions. BMC Health 
Serv Res. 2022;22(1).

44.	 Van Der Sraten A, Sekhon M. Pregnant and breastfeeding women’s prospec-
tive acceptability of two biomedical HIV prevention approaches in Sub Saha-
ran Africa: a multisite qualitative analysis using the theoretical Framework of 
Acceptability. PLoS ONE. 2021;16.

45.	 Dijkstra MG, van Zummeren M, Rozendaal L, van Kemenade FJ, Helmerhorst 
TJM, Snijders PJF, et al. Safety of extending screening intervals beyond five 

years in cervical screening programmes with testing for high risk human 
papillomavirus: 14 year follow-up of population based randomised cohort in 
the Netherlands. BMJ. 2016;355:i4924.

46.	 Berkhof J, Coupé VM, Bogaards JA, Van Kemenade FJ, Helmerhorst TJ, Snijders 
PJ, et al. The health and economic effects of HPV DNA screening in the Neth-
erlands. Int J Cancer. 2010;127(9):2147–58.

47.	 Maguire M, Delahunt B. Doing a Thematic Analysis: A Practical, Step-by-Step 
Guide for Learning and Teaching Scholars. 2017.

48.	 Guest G, Bunce A, Johnson L. How many interviews are Enough? An experi-
ment with data saturation and variability. Field Methods. 2006;18(1):59–82.

49.	 Dodgson JE. Reflexivity in qualitative research. J Hum Lactation. 
2019;35(2):220–2.

50.	 Grove J. Researching a marginalised group: reflections on being an outsider. 
Couns Psychother Res. 2017;17(3):176–80.

51.	 Vaccarella S, Franceschi S, Engholm G, Lönnberg S, Khan S, Bray F. 50 years of 
screening in the nordic countries: quantifying the effects on cervical cancer 
incidence. Br J Cancer. 2014;111(5):965–9.

52.	 IACR. Cervical cancer screening. IARC Handb Cancer Prev. 2022; 18:1–456.
53.	 Keogh LA, Steel E, Weideman P, Butow P, Collins IM, Emery JD, et al. Consumer 

and clinician perspectives on personalising breast cancer prevention infor-
mation. Breast. 2019;43:39–47.

54.	 Rainey L, Jervaeus A, Donnelly LS, Evans DG, Hammarström M, Hall P, et al. 
Women’s perceptions of personalized risk-based breast cancer screen-
ing and prevention: an international focus group study. Psychooncology. 
2019;28(5):1056–62.

55.	 van der Rainey L, Wengström Y, Jervaeus A, Broeders MJM. Women’s percep-
tions of the adoption of personalised risk-based breast cancer screening and 
primary prevention: a systematic review. Acta Oncol. 2018;57:1275–83.

56.	 Ojamaa K, Innos K, Baburin A, Everaus H, Veerus P. Trends in cervical cancer 
incidence and survival in Estonia from 1995 to 2014. BMC Cancer. 2018;18(1).

57.	 Ryzhov A, Corbex M, Piñeros M, Barchuk A, Andreasyan D, Djanklich S, et al. 
Comparison of breast cancer and cervical cancer stage distributions in ten 
newly independent states of the former Soviet Union: a population-based 
study. Lancet Oncol. 2021;22(3):361–9.

58.	 Kyrgiou M, Koliopoulos G, Martin-Hirsch P, Arbyn M, Prendiville W, Paraskev-
aidis E. Obstetric outcomes after conservative treatment for intraepithelial 
or early invasive cervical lesions: systematic review and meta-analysis. 
2006;489–98.

59.	 Sharp L. After-effects reported by women following colposcopy, 
cervical biopsies and LLETZ: results from the TOMBOLA trial. BJOG. 
2009;116(11):1506–14.

60.	 Drolet M, Brisson M, Maunsell E, Franco EL, Coutlée F, Ferenczy A, et al. The 
psychosocial impact of an abnormal cervical smear result. Psychooncology. 
2012;21(10):1071–81.

61.	 Habbema D, Weinmann S, Arbyn M, Kamineni A, Williams AE, de Kok MCM. 
Harms of cervical cancer screening in the United States and the Netherlands. 
Int J Cancer. 2017;140(5):1215–22.

62.	 Crane JMG. Pregnancy outcome after loop electrosurgical excision proce-
dure: a systematic review. Obstet Gynecol. 2003;102:1058–62.

63.	 WHO. Global strategy to accelerate the elimination of cervical can-
cer as a public health problem [Internet]. 2020. https://iris.who.int/
handle/10665/336583

64.	 Sidani S, Epstein DR, Bootzin RR, Moritz P, Miranda J. Assessment of 
preferences for treatment: validation of a measure. Res Nurs Health. 
2009;32(4):419–31.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://gco.iarc.fr/today/en
https://iris.who.int/handle/10665/336583
https://iris.who.int/handle/10665/336583

	﻿Women’s perspectives on the acceptability of risk-based cervical cancer screening
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Design
	﻿Setting and participants
	﻿Risk-based cervical cancer screening acceptability
	﻿Data collection
	﻿Data analysis

	﻿Results
	﻿Affective attitude
	﻿Burden
	﻿Ethicality
	﻿Opportunity costs
	﻿Perceived effectiveness
	﻿Self-efficacy
	﻿Intervention coherence

	﻿Discussion
	﻿Limitations

	﻿Conclusion
	﻿References


