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Abstract

Objective: The Netherlands host three population-based cancer screening programmes: for cervical, breast, and colorectal

cancer. For screening programmes to be effective, high participation rates are essential, but participation in the Netherlands’

programmes is starting to fall below the minimal effective rate. We aimed to produce a systematic overview of the current

known determinants of (non-)attendance at the Dutch cancer screening programmes.

Methods: A literature search was conducted in the electronic databases Academic Search Premier, Cochrane Library, Embase,

EMCare, PubMed, PsycINFO, Web of Science, and also in grey literature, including all articles published before February 2018.

The I-Change model was used to categorize the identified determinants of cancer screening attendance.

Results: In total, 19/1232 identified studies and 6 grey literature reports were included. Fifteen studies reported on predis-

posing factors. Characteristics such as social economic status, country of birth, and residency were most often reported, and

correlate with cancer screening attendance. Thirteen studies addressed information factors. Factors on awareness, motivation,

ability, and barriers were less often studied.

Conclusion: Current studies tend to describe the general characteristics of (non-)attendance and (non-)attenders, but rarely

provide in depth information on other factors of (non-)participation. The I-Change model proved to be a useful tool in mapping

current knowledge on cancer screening attendance and revealed knowledge gaps regarding determinants of (non-)participation

in the screening programmes. More research is needed to fully understand determinants of participation, in order to influence

and optimize attendance rates over the long term.
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Introduction

The Netherlands hosts three population-based cancer

screening programmes (CSPs) aimed at cervical, breast,

and colorectal cancer (CRC). These CSPs aim to detect

cancer in an early or precursor stage, thus improving sur-

vival via early intervention. This approach is thought to

lead to a better prognosis, as well as fewer and less severe

side effects of the treatment.1–4 These CSPs are offered free

of charge by the Dutch government to all citizens of a

specific age and gender. The National Institute for Public

Health and the Environment and five regional screening

organizations are charged with organizing and coordinat-

ing the programmes.5 Attendance is voluntary and moni-

tored yearly by the Institute.6–8 Although the three CSPs

have many similarities, each has unique procedures and

organization, mainly due to the differences in screening
methods (Table 1). In Online Appendix A we describe
the individual designs of the three CSPs.
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High participation rates are essential for a national

CSP to be effective. According to the World Health

Organization (WHO) at least 70% of the target population

should be screened.9 The most recent available national
attendance rates from the Netherlands (2016) were 60, 77,

and 73%, respectively, for the cervical, breast, and CRC

screening programmes. While these national rates might
be reassuring, an alarming downward trend in uptake can

be observed for both long-lasting cervical and breast

CSPs.7,8,10 Furthermore, there is a wide regional variation

in attendance rates. The lowest attendance rates in the four
largest cities of the Netherlands all fall below the 70%min-

imal effective rate for all three CSPs.11–13

To influence and optimize attendance rates, it is essen-

tial to identify and understand determinants of (non-)
attendance and follow-up adherence. This study aims to

provide a systematic overview of the current known deter-

minants of (non-)attendance in the Dutch oncological

screening programmes.

Methods

A comprehensive literature search was conducted, covering

all articles published before February 2018. We searched

the following electronic databases: Academic Search

Premier, Cochrane Library, Embase, EMCare, PubMed,
PsycINFO, and Web of Science. The initial search was con-
ducted in PubMed and included the MESH terms: ‘screen-
ing’, ‘cancer’, ‘participation’, and ‘Netherlands’ (for full
search details, see Online Appendix B). The search was
then extended to cover the other databases. No limitation
was set on year of publication or study design. Grey
literature was obtained from databases on the websites of
the National Institute for Public Health and the
Environment,5 the Health Counsil of the Netherlands,14

and Volksgezondheidenzorg,15 organizations involved in
cancer screening in the Netherlands. Reference lists of the
included articles were reviewed for additional references.
This review and its procedures were planned, conducted,
and reported according to the PRISMA guidelines.16 In
advance our review was registered and accepted in the
Prospero register of the National institute for Health
Research (CRD42018089444).17

Studies were included when they evaluated the outcome
measurement ‘attendance/participation’, and/or described
the determinant measures ‘reasons for low and non-
attendance’, and were related to at least one of the current
Dutch national CSPs. Studies were excluded when they
were not in English or Dutch, or when they were non-
original articles. Table 2 summarizes the inclusion and

Table 1. Key characteristics of the three national cancer screening programmes in the Netherlands.

Cervical CSP Breast CSP Colorectal CSP

Since (year) 1979 (pilots from 1976) 1990 (pilots from 1984) 2014 (will be fully

operational in 2019)

Population Age category 30–60 50–75 55–75

Sex F F F&M

Interval (in years) 5 2 2

Primary test hrHPV-test, cytology

if necessary

(then a Pap smear

as needed)

Mammography

(bilateral)

FIT

Involvement GP Performing cytological

smear, discuss

outcome, hospital

referrala

Discuss outcome,

hospital referralb
Nonec

Primary outcome KOPAC-coded BI-RADS-code Negative, positive,

unclear.

Financing Invitation, primary

test and analyses,

referral when

abnormalities

are detected

Dutch government

Secondary tests

and potential

treatment

Standard healthcare, thereafter depending on individual insurance policy

CSP: cancer screening programme; F: female; FIT: faecal immunochemical test; GP: general practitioner; hrHPV: high-risk human papillomavirus; M: male.
aFrom 2017 onwards women can choose a self-sampling test. The outcome (negative, positive, or unclear) of the self-sampling test is not automatically shared

with the GP, so the GP no longer plays an essential role in this CSP. If hrHVP is detected, women are advised to seek contact with their GP to perform a Pap

smear at the GP’s office.
bIn cases where no abnormalities are detected the GP will not be involved.
cSince 2017 the GP no longer automatically receives the outcome of a FIT. However, after a positive FIT patients are encouraged to seek contact with their GP.
dKOPAC-code is a Dutch classification system comparable with the Pap-classification.
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exclusion criteria. After removing duplicates, titles and
abstracts were checked for inclusion and exclusion criteria.
The abstracts of the remaining articles were independently
assessed for applicability by the first and second author.
The agreement rate was 92%, calculated over the first 120

articles (110/120). An additional 10% was randomly

checked by the second author. In case of discrepancy,

the full text of the article was checked. The final full text

evaluation of all the remaining articles was carried out by

both the first and second authors. Disagreement on inclu-

sion was resolved by discussion with the full research team.
All included scientific studies were subjected to qualita-

tive analyses. For the quantitative studies, the Crowe

Critical Appraisal Tool was used.18 For the qualitative

studies we used the Consolidated criteria for reporting

qualitative research, developed by the Dutch Cochrane

Centre.19 To analyse the determinants in a broad perspec-

tive, we used the Integrated Model for Behavioural

Change (I-Change model, see Figure 1).20

As screening attendance can be seen as health behav-

iour, determinants of attendance can be studied using

health behaviour models. We used the Integrated

Change model (I-Change model, Figure 1)20–22 to map

all the identified determinants. This model was chosen

because it incorporates elements from several earlier well

recognized health behaviour theories, such as the Health

Belief Model, Protection Motivation Theory, Theory of

Planned Behaviour, and Precaution Adoption Process

Model.23–26 The I-Change model includes factors on

Table 2. Inclusion and exclusion criteria.

Inclusion criteria

1a. Study outcome: the uptake/participation of national cancer

screening programmes OR

1b. Determinant measurements: reasons for low- and non-

attendance (health literacy, decision making, social or

cultural differences, and organizational factors) AND

cancer screening programmes

2. Results are related to: cervical cancer and/or breast cancer

and/or colorectal cancer

3. The authors are related to Dutch organizations (universi-

ties) or the article describes Dutch cancer screening

programmes

Exclusion criteria

1. Language other than English or Dutch

2. Non-original articles, e.g. dissertations, reviews, case

reports, editorials, oral presentations, poster presenta-

tions, book chapters

Figure 1. The Integrated Model for Behavioural Change (I-Change model).20 The arrows represent the influence between the different
factors.
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predisposing, information, awareness, motivational, abili-

ty, and barriers.

Results

Study retrieval

The initial search yielded 2433 articles (Academic

Search Premier 73, Cochrane Library 98, Embase 853,

EMCare 185, PubMed 604, PsycINFO 23, Web of

Science 597; see Figure 2 for the PRISMA flowchart).

Of these, 1201 articles were identified as duplicates, and

another 715 articles did not meet the inclusion criteria,

leaving 517 studies after the first exclusion round. After

the second round, 81 studies remained and underwent full

text review. The final selection included 19 articles, 13

quantitative and 6 qualitative studies. The quality apprais-

al score of the 13 studies was average to high, ranging from

32 to 38 points (maximum 40), with a rounded average of

36 points. The qualitative studies scored a range from 5 to

6 (maximum 7), with a rounded average of 6 points. As no

extremely low quality scores were assigned, we did not

exclude any studies from further analysis based on the

Crowe Critical Appraisal Tool or the Consolidated criteria

for reporting qualitative research. Characteristics of the

included studies are summarized in Supplementary

Tables 1 and 2. Six reports were included as grey litera-

ture.6,7,11–13,27 The identified determinants of low or (non-)

attendance are presented in Table 3.

Predisposing factors

Most studies (n¼ 15) reported on predisposing

factors, mainly the general characteristics of (non)attend-

ers.6,7,11–13,28–32,34–38 For all three CSPs, country of birth

seems to influence attendance, with those not born in the

Netherlands showing low(er) uptake.12,29–32,34,36–38 For

the cervical and breast screening programmes, residency

and socio-economic status (SES) were frequently reported

determinants of participation.13,28–31,35,37 Women living
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bCCAT for quantitative studies, COREQ  for qualitative studies  

Grey literature 
(n = 6) 

Figure 2. PRISMA flowchart of the search strategy. Search until 1 February 2018.
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in more urbanized regions (the four main cities of the
Netherlands: Amsterdam, Rotterdam, Utrecht, and The
Hague) and women belonging to low-SES groups
showed lower attendance.12,13,28 This is particularly detri-
mental as most abnormalities of the breast and cervix
were found in women born outside the Netherlands,
and in women in lower SES groups. Additionally,
most unfavourable tumour-node-metastases were also
found in the low-SES groups.31–35 Younger age was
found to be a determinant of lower attendance in the
cervical and colorectal CSPs,6,7,11,30 whereas being single
or divorced, or having had only one sexual partner
increased the likelihood of screening uptake in the cervical
CSP.29,30 With respect to screening adherence and
self-sampling among non-responders, native Dutch non-
attendees returned more self-sampling kits than non-
native Dutch non-attenders. Women who were screened
in the previous rounds seemed to return more self-
sampling kits than under-screened or never-screened
women.32

Information factors

Thirteen studies described information factors to some

extent.28,30,33,36–45 For all three CSPs, several studies

addressed the lack of tailored communication tools and

strategies to inform subpopulations. The need to develop

new tools and strategies has been recognized and would

particularly benefit ethnic (minority) groups.28,36,38,41–44

Four cervical CSP studies reported higher attendance

rates when the invitation procedure (invitation and

reminder) was general practitioner (GP)-based (the chan-

nel).30,33,37,45 This approach was particularly effective

among women not born in the Netherlands.37 The cervical

CSP self-sampling test, introduced in 2017, has been

described as a promising, feasible, and effective procedure

for increasing coverage in a screening programme.33,41,42

Self-sampling responders who did not participate in previ-

ous rounds were more often hrHPV positive, and had a

higher relative risk of 5cervical intraepithelial neoplasia

(CIN) II and 5CIN III, compared with self-sampling

Table 3. Determinants of low-/non-attendance at a Dutch CSP, subdivided by the I-Change model.

Cervical

CSP

Breast

CSP

Colorectal

CSP

Predisposing factors

Behavioural Residency: more urban X12 X13,28

Marital status: Married/in a relationship X29

Several different sexual partners X30

Psychological

Biological Age: younger age X7,30 X6,11

Sex: male NA NA X8,24

Higher risk (ethnicity) X31–33 X34,35

Social and cultural Country of birth: non-native Dutch/non-Western X12,29–32,36,37 X34 X38

SES: low(er) SES X28–31,34,35,37,38 X28,35

Information factors

Message X39 X40

Channel Lack of tailored strategies X36,41,42 X28,43 X38,44

Source Non-GP practice-based invitation X30,33,37,45

Awareness factors

Knowledge Misconceptions, lack of knowledge,

e.g. screening harm

X30,32 X43,46

Cues to action Low priority X36 X40,46

Risk perception Perceived lesser risk of cancer X30,39,41 X43

Motivational factors

Attitude No future testing needed, less moral obligation X39 X44

Social influence Negative social influence, negative role models,

talked less with others

X39

Self-efficacy Low self-efficacy X43

Ability factors

Action plans Forgot to make an appointment X36

Skills Language barrier/low health literacy X43

Barriers

Test: insecure, anxious X39 X40

Outcome of the test: insecure, anxious X39

Inconvenience: feelings of shame X36,39 X40

Time related: forgot, too busy X36 X46

Health related illness: other illnesses X46

Financial X35

CSP: cancer screening programme; GP: general practitioner; NA: not applicable; SES: socio-economic status.
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women who were screened in the previous rounds.33,41

Knops-Dullens et al.39 stated that, to motivate Dutch

women to participate in the screening programme, they

need to be convinced that the advantages outweigh the

disadvantages. With respect to the CRC CPS, one study

adding extra instructions and information and addressing

specific concerns should be considered in order to improve

informed decision making about participation.40 Since

January 2018, GPs no longer receive automatically gener-

ated messages regarding pathological results, although

patients are encouraged to seek contact with their GP.27

Awareness factors

Several studies identified the lack of knowledge as a deter-

minant of non- or low-attendance.30,32,43,46 Cervical CSP

non-attenders felt that they had a lower risk of developing

cervical cancer and more of these women were convinced

that cervical cancer cannot be cured.30,39,41 A study among

non-native Dutch found that all respondents recognized

their susceptibility to CRC, but their knowledge of CRC

and the CSP were limited.43 Attending the CSP was a low

priority, and limited concerns about health in general, and

serious concerns regarding safety, were additional reasons

for non- or low-attendance.36,40,46 With respect to the cer-

vical CSP, self-sampling might be a solution for non-

attenders because of convenience and personal control.36

Most often non-attenders reported they forgot to schedule

an appointment.36 At the CRC CSP, non-attenders thought

that mainly individuals in poor health and with (cancer)

symptoms would benefit from the programme. Knowledge

of potential harm associated with CRC CSP was also low.43

Motivational factors

Non-attenders of the cervical CSP were less motivated, less

often inclined to undergo future screening, and experi-

enced greater negative social influences than attenders.

They reported negative role models and talked less with

other people about the CSP.39 Self-efficacy was identified

as an important determinant for CRC CSP attendance.43

A positive factor could be found in the quick uptake and

adherence of the CRC CSP. A study by Toes-Zoutendijk

underlined the importance of real-time monitoring. Only

a few months after implementation of the CRC CSP,

participation and positive test results were higher than

predicted, whereas the positive predictive value was

lower than predicted. To reduce the burden of unnecessary

colonoscopies and improve colonoscopy capacity, the

cut-off level for a positive FIT result was adjusted and a

cut-off level of 47 mg Hb/g faeces is currently being used in

the Netherlands.44

Ability factors

In the cervical CSP, forgetting to make an appointment

was the main reason for non-attendance.36 The language

barrier and low health literacy were other important

determinants of non-attendance of the CRC CSP among
non-native Dutch.43

Barriers

Non-attenders at both the cervical and the CRC CSP expe-
rienced more affective disadvantages: they were more inse-
cure, more afraid, had more serious concerns regarding the
test and outcome, and anticipated more feelings of shame.
Other identified barriers were time-related or were related to
being unable to attend the CSP, for example due to other
illnesses.36,39,40,46 For breast cancer screening, a study in 2011
stated that despite the absence of financial barriers to partic-
ipation, SES inequalities in attendance rates existed.35

Discussion

This systematic review describes all known determinants of
(non-)attendance for the three Dutch CSPs. Studies tend
to describe the more general characteristics of (non-)
attenders, but rarely provide in depth information on
other (non-)participation factors. The I-Change model
was a useful tool in mapping current knowledge on
cancer screening attendance and revealed knowledge
gaps regarding determinants of (non-)attendance at the
CSPs. Many studies reported on predisposing and infor-
mation factors, giving a general good understanding of
these determinants. Factors on awareness, motivation,
ability, and barriers were less often studied.

By using a theoretical framework designed to explain
health behaviour, the I-Change model,47 we could system-
atically summarize and merge all information from the
identified studies. Similar to other reviews, we were only
able to take published literature into account, which could
result in a publication bias. We chose a health behaviour
model because screening attendance can be seen as health
behaviour. The I-Change model is a widely used and
accepted theoretical framework to evaluate health behav-
iour.20–22,48 The I-Change model states that behaviours are
determined by a person’s motivation or intention to carry
out a behaviour, which is, in turn, the result of a person’s
intentions, abilities, and barriers. Attitudes, social influen-
ces, and self-efficacy expectations influence a person’s
motivation and are determined by various distal factors,
such as predisposing (e.g. current lifestyle), information
(e.g. source of delivery), and awareness (e.g. knowledge)
factors. To the best of our knowledge this is the first review
to use this approach to summarize available information
on determinants of participation in CSPs. The I-Change
model allowed us to identify knowledge gaps, and so high-
light opportunities for improvement.

For a CSP to be effective, high participation rates are
essential. The attendance rates for the two long-term CSP
programmes in the Netherlands (cervical and breast cancer)
are declining. The attendance rates of the cervical CSP are
especially low, and are below the 70% target recognized by
the WHO as the minimum effective rate. Furthermore,
attendance rates show wide variation between regions and
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subpopulations. Lower attendance rates were found among
those belonging to a low-SES group, living in more urban
regions, and among people who were not born in the
Netherlands (in some studies referred to as ‘non-native
Dutch’ and in others as ‘non-Western immigrants’). These
figures are in line with earlier published reviews.49–51

Furthermore, younger women show lower attendance
rates at the cervical CSP, and men in general show lower
attendance at the CRC CSP. The latter issue was also
addressed in an earlier review on CRC CSPs worldwide
by Navarro et al.52

While several studies have described attendance rates
and the characteristics of (non-)attenders, in depth analy-
ses of why people do or do not participate in a CSP are
scarce. During our analysis it became clear that while
many studies have focused on low attendance groups,
little is still known on why these groups fail to attend
CSPs, and even less is known about why individuals
from high attendance groups actually attend CSPs.
When we considered various elements of the I-Change

model, we were unable to find any studies on the sub-
elements psychological factors (predisposing factors) and
message factors (information factors). With respect to the
other (sub)elements of the I-Change model, most were
only addressed in one study and/or in relation to only
one CSP. One study by Hartman et al.49 attempted to
interpret knowledge derived from research on the cervical
CSP to explain factors concerning the breast CSP. The
sub-elements under the predisposing factors are most
often reported as characteristics of the non-attenders.

As our focus was on Dutch CSPs, determinants of
(non-)attendance described in international studies of
CSPs were excluded. Although several countries have
CSPs comparable with the Netherlands, every country
has its own unique screening programmes, adapted to
their health system and population. As these inter-
nation-differences would cause a problem comparing
results, we choose to focus only the Netherlands. Some
international reviews, however, have focussed on determi-
nants not yet studied in the Netherlands, for example the
sex of the screener, the presence of symptoms, and the
existence of family conflicts.53–55 Additionally, lessons
learned through this review might also be applicable to
other European/Western countries.

In the Netherlands, the involvement of the GP in the
CSPs has decreased over the past 5 years. However, it is
clear, at least for the cervical CSP, that direct involvement
of the GP results in higher attendance rates, especially
among the high-risk groups (high cancer risk in known
low-attendance groups).30,37,45 Whether this involvement

should be (re)introduced is a matter of debate, but at the
very least, a more prominent GP role in informing and
activating people to participate in CSPs could be further
explored. The importance of such a role for GPs is
highlighted in several international studies, with highest
beneficial effects for the lower socioeconomic and minority
groups.56,57

It is often said that financial barriers are irrelevant in
the Netherlands,35 but this is only partly true. While par-

ticipation in a CSP is free, whenever follow-up research is

needed a patient will have to cover a part of the cost of
follow-up research themselves, depending on their specific

insurance plan. As screening programmes may exacerbate

socio-economic and ethnic health differences,58 future
studies are also needed to address this topic.

In this review we not only looked at the three Dutch

CSPs individually, but also compared the outcomes of
these CSPs. This allowed us to compare characteristics

of non-attenders and determinants of participation. Of

the three Dutch CSPs, cervical cancer screening shows
the lowest attendance rates. In the literature some explan-

ations were offered for why women often fail to attend the

cervical CSP. However, a possible explanation for the low
uptake might be that a cervical examination remains a

greater taboo compared with examination of the breast.

An additional explanation might be the concrete appoint-

ment arranged by the breast CSP, whereas in the cervical
CSP women have to make an appointment with their GP

themselves. An advantage of the CRC CSP, compared

with the cervical CSP, is that the CRC faeces test can be
completed at home. In 2017 a self-sampling test for HPV

infection was introduced within the cervical CSP. The self-

sampling test has been shown to have high concordance
with physician-taken sampling for hrHPV detection and

was found to be highly acceptable to women.59 It would

be interesting to see the effect of this self-test on partici-
pation rates among the different cervical CSP attendance

groups. While the self-sampling test appears promising, we

think there is still room for improvement. Women are only
informed about the possibility of a self-sampling test in the

initial invitation letter from the screening organization. An

application form to actually order the self-sampling test is
only attached when a re-invitation has to be sent.

Therefore, women themselves still have to take the initia-

tive in order to receive a self-sampling test at home. It
would be more logical to include an application form

with the initial invitation letter and to include the self-

sampling test together with the re-invitation for women
who have not yet responded to the first letter. A similar

proposal has already (partly) been made by the Health

Council of the Netherlands.60 Besides the different tests
used in the three Dutch CSPs, there are also clear differ-

ences in the occurrence of the different cancers. Each year,

700–800 women are newly diagnosed with cervical cancer,
whereas the incidence of breast and CRC is far higher, at

16,000 and 13,000 cases per year, respectively. A higher

incidence means that people are more likely to be aware
of breast and CRC, or to know someone who has had

breast or CRC compared with cervical cancer.

Conclusion

Although the three CSPs in the Netherlands generally have

high attendance rates, large differences exist between
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different regions and subpopulations. The I-Change model
highlighted many knowledge gaps in determinants of (non-
)attendance and identified opportunities for improvement.
Existing studies tend to focus on attendances rates, and the
general characteristics of (non-)attenders, but rarely pro-
vide in depth information on determinants of (non-)par-
ticipation. More detailed studies are needed, as only by
understanding the determinants of participation can we
influence and alter them, and thus optimize current CSPs
over the long term.
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