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ABSTRACT

Declining attendance in the Dutch cervical cancer screening programme was recently 
observed, coinciding with preparations for implementing primary hrHPV-based screen-
ing, which was implemented in January 2017. We aimed to investigate which factors 
were related to decreased attendance. We conducted a population-based cohort study 
including all women aged 30 to 60 years who were eligible for screening between 
2014 and 2018. Attendance was defined as participation in the screening programme 
within 15 months of the start of the invitation-eligible year. We used data from the 
Dutch pathology archive (PALGA) linked with data from Statistics Netherlands to 
investigate population characteristics (position in the household, household income, 
socio-economic status, number of people in the household, migration background, 
age) and data from the five Dutch screening organisations (SO) to investigate the ef-
fect of cessing self-inviting GP’s (‘inviting organisation’). SO’s were termed SO 1 to 5. 
Higher attendance rates were observed in women who were employed (60.8%), married 
(62.9%), Dutch (61.2%), in the highest income bracket (63.4%), living in households with 
four persons (65.3%) and women who were invited by their GP (69.8%). Differences in 
personal characteristics did not explain the decline in attendance rates. By adjusting 
for whether the GP or the SO sent the invitation, the differences in attendance rates 
between 2014-2015 and 2016 and between 2014-2015 and 2017-2018 were explained 
in some screening organisations. Removing the possibility for GPs to send invitations 
explains some of the decline in participation, although this did not account for the total 
change in attendance.

Keywords: Cervical cancer screening, screening attendance, organised screening
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1. INTRODUCTION

Organised cancer screening programmes are only able to provide maximum benefit to 
the population if attendance is high. Women who do not participate in cervical cancer 
screening make up the majority of cervical cancer diagnoses.1 Therefore, monitoring 
the attendance rate is an important part of quality assurance in organised screening 
programmes.

In the Netherlands, participation in the cervical cancer screening programme had 
been relatively stable. Over the period 2012 to 2015, attendance rates ranged between 
64.4% and 66.2%.2 In January 2017, a new high-risk human papillomavirus (hrHPV) based 
screening programme was introduced nationwide. The implementation took place 
over the first quarter of 2017, however, some changes were already made in 2016 (e.g. 
accelerated invitations, reminders were stopped earlier, women could only participate 
until 1 December 2016, GP invitations were stopped). Given the changes in 2016, a lower 
participation rate was not surprising (60.3%),2 however following the first year of the 
new programme, attendance declined further (2017: 57.4%).3 Screening organisations 
anticipated some catch up attendance because of the transition. However, in 2018, the 
attendance rate remained below 60%.4 Lower participation in the new programme was 
unexpected, as hrHPV self-sampling is now offered as an alternative screening method 
for women who did not feel comfortable with being screened by their general prac-
titioner (GP). Self-sampling has been shown to be a promising strategy to encourage 
participation amongst non-responders to regular screening programme invitations.5, 6

When the new screening programme was introduced, day-to-day management was 
streamlined. All five screening organisations in the Netherlands (SO; responsible for the 
implementation of the programme across five geographical regions) implemented stan-
dardised invitation and reminder policies, after which all invitations were sent by the 
SO’s following the birthdate of each eligible woman. Previously, some general practices 
sent invitations to their patients on behalf of the SO’s and the time of the year when 
women were invited varied.

Changes to both the primary test and policies seem to have affected attendance, how-
ever it is unclear what is driving the change. We aimed to investigate this by analysing 
attendance rates and attenders in the Dutch cervical screening programme leading up 
to, during, and after the implementation of the new hrHPV-based screening programme. 
Specifically, we aimed to investigate what factors influence attendance, and what fac-
tors have influenced the decrease in attendance between 2014 and 2018.
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2. MATERIALS AND METHODS

2.1 Setting

Organised cervical cancer screening has been offered in the Netherlands for more than 
thirty years. Since 1996, women aged 30 to 60 years have been invited to participate 
every five years. Before 2017, women were screened using cervical cytology. Starting in 
2017, hrHPV-based primary screening was implemented, including the option of self-
sampling.

2.2 Participants

All women aged 30 to 60 years who are living in the Netherlands are invited for screen-
ing every five years. Women who were eligible to receive an invitation for screening in 
years 2014 to 2018 based on their year of birth were included in our study (Table A1).

2.3 Data sources

We used two datasets that each combined two data sources; one dataset containing 
information about population characteristics and one dataset containing information 
about organisational factors. Detailed information about the contents of each dataset 
is outlined below. For legal and practical reasons, linkage between population charac-
teristics data and organisational factors data was not possible. Therefore, we conducted 
separate, parallel analyses with the two datasets.

2.3.1 Population characteristics
To investigate population characteristics, we linked data from the nationwide network 
of cyto- and histopathology (PALGA) with socio-economic information from Statistics 
Netherlands (Centraal Bureau voor de Statistiek, acronym CBS). This dataset is further 
referred to as PALGA/CBS (Figure 1). PALGA has complete coverage of all pathology labs 
in the Netherlands.7 We selected primary screening tests of women who participated in 
2014 – 2018. Screening tests that were recorded within 15 months of the start of year of 
invitation eligibility were included (e.g. for women eligible for invitation in 2014, smears 
recorded between 1 January 2014 and 31 March 2015 were included). We requested that 
CBS select data for women in the target population for screening (Table A1). Determin-
istic linkage was used. 99.3% of PALGA records could be matched with a CBS identifier. 
The linkage rate between the two datasets was 57.4%, because non-attenders had no 
information in PALGA.

Information about personal characteristics (migration background, income, socioeco-
nomic status and household composition) was provided for each year (2014 to 2018) 
that a woman had data recorded in CBS; therefore, each woman in the dataset had a 
maximum of five values for each variable. We assigned each record to a screening invita-
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tion year (2014 – 2018) based on their age on 1 January (i.e. a woman was allocated to 
2014 if her age was 29, 34, 39, 44, 49, 54 or 59 years on 1 January 2014). Based on the 
invitation year, we selected values for each CBS variable for each woman.

2.3.2 Organisational factors
In order to classify organisational factors, we obtained data from the five SO’s about 
all invitations sent during the period 2014 – 2018. This dataset was the result of merg-
ing two registries; one used in the new hrHPV-based programme (‘ScreenIT’) and one 
used in the old cytology-based programme (‘CIS’). This dataset is further referred to 
as ScreenIT/CIS (Figure 2). This dataset included information about date of invitation, 
participation and inviting organisation (SO or GP)

2.4 Data definitions

We defined attenders as women who had a screening test within 15 months of the be-
ginning of the year of invitation (e.g. for women eligible for invitation in 2018, attenders 
had screens recorded between 1 January 2018 and 31 March 2019). Non-attenders were 
women without a screening test recorded. In practice, this was done slightly differently 
in each dataset. In PALGA/CBS data, non-attenders were defined as women who are in 
the target population (i.e. in CBS) but did not have a matched link between PALGA and 
CBS (i.e. not in PALGA; Figure 1). In ScreenIT/CIS, non-attenders were all women who 

Figure 1: Process to create PALGA/CBS dataset.
NB. Each cell represents information from one unique woman invited for screening. Orange box contains 
the party that was responsible for data linkage. Yellow rows represent cases that are defined as ‘non-at-
tenders’.
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were invited but did not have a screen recorded within 15 months of the start of the 
invitation year. There were a higher number of attenders in ScreenIT, but fewer non-
attenders compared to PALGA/CBS (Figure A1).

In both datasets, we combined invitation year into three categories; the old cytology-
based programme (2014-2015), the transition year (2016) and the new hrHPV-based 
programme (2017-2018).

We named the five SO’s SO 1 to 5 in order to pseudonymise them. The SO that a woman 
is allocated to is based on the council area in which the woman lives. SO is automatically 
recorded in PALGA and ScreenIT/CIS. For non-attenders in PALGA/CBS, there was no SO 
region information. We had information about city council area for each woman from 
CBS and a concordance between SO regions and city council areas from PALGA. Using 
this information, we were able to allocate non-attenders to a SO.

2.4.1 Population characteristics
Socio-economic status was determined by CBS based on income source. If a person has 
multiple sources of income in a particular year, the income source that contributes the 
largest amount is used to classify this variable into one of 14 categories. We grouped this 
variable into broader categories: employed; not employed, social welfare; not employed, 
in education; no income.

Figure 2: Process to create ScreenIT/CIS dataset.
NB. Each cell represents information from one unique woman invited for screening. Orange box contains the 
party that was responsible for data linkage. Yellow rows represent cases that are defined as ‘non-attenders’.
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Position in the household was determined by CBS by comparing each household 
member to the main breadwinner and was classified as: breadwinner without partner; 
breadwinner with partner; married partner; unmarried partner; adult child; other house-
hold member.

We classified the number of people living in a household into six categories: one; two; 
three; four; five; six or more.

Standardised household income percentile was calculated by CBS for private house-
holds, excluding student houses. We grouped this variable into four categories: 1–24%; 
25–49%; 50– 74%; 75–100%.

For migration background, we combined CBS variables ‘migration generation’ and 
‘country of origin’. Migration generation was determined by country of birth of women 
themselves and their parents; a person was classified as Dutch if both parents were born 
in the Netherlands, a first generation migrant was a person who was born abroad and 
has at least one parent who was also born abroad and a second generation migrant was 
a person who was born in the Netherlands with a least one parent born abroad. Country 
of origin was determined by the country of birth of either the woman’s parents or them-
selves. Country of origin was classified by CBS into ‘Western’ (Europe excluding Turkey, 
North America, Oceania, Indonesia and Japan) and ‘non-Western’ (Africa, Latin America 
and Asia [excluding Indonesia and Japan] and Turkey).8 Based on these two variables, 
we categorised women into the following groups: Dutch; non-Western, first generation; 
non-Western, second generation; Western, first generation; Western, second generation.

2.4.2 Organisational factors
Inviting organisation was automatically recorded in ScreenIT/CIS. This could be either 
the SO or the woman’s registered general practice. GPs could only send screening invi-
tations in the old cytology-based programme. This practice stopped in 2016. Table A2 
contains information on the proportion of invitations sent by self-inviting GP practices.

2.5 Statistical analysis

Data management and analysis was conducted using IBM SPSS Statistics for Windows 
v25 (Armonk, NY, IBM Corporation) and RStudio (using R v.3.6.2; Boston, MA). Because 
our endpoint, attendance, has high prevalence in our population (~60%), odds ratios 
would have been overinflated.9 Due to this, we performed multivariate Poisson regres-
sion analysis. To control for the fact that invitation and reminder policies were directly 
related to SO between 2014 and 2016 (see Table 2A), we calculated one model per SO.

2.5.1 Population characteristics
We used R package ‘mice’ to impute missing values in ‘standardised income percentile’ 
using five iterations.10 We performed pooled multivariate Poisson regression analysis per 
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SO to investigate which personal characteristics impacted the decrease in attendance 
between 2014 and 2018.

2.5.2 Organisational factors
We used IBM SPSS Statistics for Windows v25 to calculate multivariate Poisson regres-
sion per SO to investigate whether the inviting organisation impacted the decrease in 
attendance between 2014 and 2018.

2.6 Data availability

Results of this study are based on our own calculations on publically available data from 
CBS (dataset name: “Erasmus_MC_BVO_2014_2018_V1_DEF.sav”). This is available upon 
request to CBS (microdata@cbs.nl). Data from PALGA is available upon request after ap-
proval by the Scientific Committee of PALGA. Data from ScreenIT/CIS is available upon 
request from the Dutch SO’s.

2.7 Ethical approval

The Medical Ethics Committee of Erasmus MC University Medical Center reviewed the 
protocol for the linkage of PALGA with CBS and confirmed that it was not subject to the 
Medical Research Involving Human Subjects Act in the Netherlands and, therefore, exempt 
from ethics approval (MEC-2019-0672). All data owners gave approval for the use of their 
data for the purposes of this study in compliance with GDPR.

3. RESULTS

3.1 Attendance trends and descriptives

Table 1 shows descriptives by SO for personal characteristics by attendance status. 
Compared to non-attenders, the cohort of attenders had a higher proportion of women 
who were Dutch (from 73% in SO 4 to 90% in SO 2), were employed (from 76% in SO 4 to 
79% in SO 1) and were in the highest income bracket (from 29% in SO 2 to 41% in SO 1).

Figure 3 shows attendance rates by SO, year of eligibility for invitation and data source. 
For all SO’s, there has been a decline in participation in the screening programme from 
2014-2015 to 2017-2018. In each SO, the attendance rates are lower calculated in the 
PALGA/CBS dataset than in the ScreenIT/CIS data. The largest drop in attendance rate 
was seen in SO 3, dropping from 67.0% in 2014-2015 to 58.6% in 2017-2018 (using 
PALGA/CBS data). Calculating attendance rates in ScreenIT/CIS resulted in higher at-
tendance in all SO’s across all years, mainly due to a lower number of non-attenders in 
ScreenIT/CIS (Figure A1).

8 Erasmus Medical Center Rotterdam



Ta
bl

e 
1:

 D
is

tr
ib

ut
io

n 
of

 co
-v

ar
ia

te
s b

y 
at

te
nd

an
ce

 st
at

us
 a

nd
 sc

re
en

in
g 

or
ga

ni
sa

tio
ns

, t
he

 N
et

he
rla

nd
s, 

20
14

 –
 2

01
8

SO
 1

SO
 2

SO
 3

SO
 4

SO
 5

A
tt

en
de

rs
N

on
-a

tt
en

de
rs

 p
A

tt
en

de
rs

N
on

 -
at

te
nd

er
s

 p
A

tt
en

de
rs

N
on

-a
tt

en
de

rs
 p

A
tt

en
de

rs
N

on
-a

tt
en

de
rs

 p
A

tt
en

de
rs

N
on

-a
tt

en
de

rs
 p

D
at

a 
so

ur
ce

N
 in

 P
A

LG
A

/C
BS

57
6,

27
3

47
1,

16
9

22
0,

78
2

16
0,

71
3

45
0,

64
7

27
0,

79
3

49
0,

13
3

42
3,

92
8

48
9,

71
3

33
8,

02
5

N
 in

 S
cr

ee
nI

T/
CI

S
59

6,
87

2
45

8,
39

5
22

6,
59

2
14

1,
53

3
45

3,
99

4
24

8,
41

7
51

1,
48

2
39

9,
38

8
50

2,
58

8
29

7,
00

2

In
vi

tin
g 

or
ga

ni
sa

tio
n*

Sc
re

en
in

g 
or

ga
ni

sa
tio

n
85

.4
%

90
.4

%
<0

.0
1

97
.7

%
98

.7
%

<0
.0

1
71

.3
%

81
.9

%
<0

.0
1

80
.6

%
87

.7
%

<0
.0

1
83

.9
%

88
.3

%
<0

.0
1

Se
lf-

in
vi

tin
g 

G
P 

pr
ac

tic
e

14
.6

%
9.

6%
2.

3%
1.

3%
28

.7
%

18
.1

%
19

.4
%

12
.3

%
16

.1
%

11
.7

%

In
vi

ta
tio

n 
ag

e

30
 y

ea
rs

11
.9

%
17

.5
%

<0
.0

1
10

.1
%

14
.7

%
<0

.0
1

10
.5

%
15

.0
%

<0
.0

1
11

.2
%

17
.0

%
<0

.0
1

10
.1

%
15

.0
%

<0
.0

1

35
 y

ea
rs

12
.3

%
15

.4
%

11
.3

%
12

.5
%

11
.8

%
12

.8
%

12
.4

%
14

.7
%

11
.4

%
12

.6
%

40
 y

ea
rs

13
.8

%
12

.8
%

12
.9

%
11

.6
%

13
.2

%
11

.8
%

13
.6

%
12

.7
%

12
.8

%
11

.2
%

45
 y

ea
rs

16
.8

%
13

.9
%

16
.6

%
14

.6
%

16
.8

%
14

.2
%

16
.6

%
14

.0
%

16
.3

%
13

.9
%

50
 y

ea
rs

16
.8

%
13

.8
%

17
.4

%
15

.2
%

17
.5

%
14

.8
%

17
.0

%
13

.7
%

17
.7

%
15

.2
%

55
 y

ea
rs

15
.6

%
13

.5
%

16
.9

%
15

.4
%

16
.4

%
15

.5
%

16
.0

%
14

.0
%

17
.3

%
15

.8
%

60
 y

ea
rs

12
.8

%
13

.1
%

14
.8

%
16

.0
%

13
.8

%
15

.9
%

13
.3

%
13

.8
%

14
.3

%
16

.3
%

M
ig

ra
tio

n 
ba

ck
gr

ou
nd

D
ut

ch
75

.3
%

60
.7

%
<0

.0
1

90
.1

%
85

.7
%

<0
.0

1
86

.6
%

79
.6

%
<0

.0
1

73
.4

%
58

.7
%

<0
.0

1
84

.3
%

74
.0

%
<0

.0
1

N
on

-w
es

te
rn

, fi
rs

t g
en

er
at

io
n

11
.0

%
18

.6
%

3.
3%

5.
3%

5.
2%

8.
2%

13
.1

%
20

.0
%

5.
5%

9.
0%

N
on

-w
es

te
rn

, s
ec

on
d 

ge
ne

ra
tio

n
2.

8%
5.

3%
0.

6%
1.

0%
1.

0%
2.

1%
2.

8%
5.

6%
1.

0%
2.

2%

W
es

te
rn

, fi
rs

t g
en

er
at

io
n

5.
4%

9.
9%

2.
8%

4.
3%

3.
0%

5.
2%

5.
6%

10
.6

%
4.

4%
9.

1%

W
es

te
rn

, s
ec

on
d 

ge
ne

ra
tio

n
5.

5%
5.

5%
3.

2%
3.

7%
4.

2%
4.

9%
5.

0%
5.

1%
4.

9%
5.

8%

So
ci

o-
ec

on
om

ic
 st

at
us

 (b
as

ed
 o

n 
in

co
m

e 
so

ur
ce

)

Em
pl

oy
ed

78
.5

%
68

.1
%

<0
.0

1
76

.6
%

66
.3

%
<0

.0
1

77
.8

%
67

.3
%

<0
.0

1
76

.3
%

65
.2

%
<0

.0
1

77
.7

%
66

.8
%

<0
.0

1

N
ot

 e
m

pl
oy

ed
, s

oc
ia

l w
el

fa
re

13
.7

%
20

.4
%

14
.0

%
22

.2
%

13
.2

%
21

.2
%

13
.8

%
21

.2
%

13
.6

%
21

.8
%

N
ot

 e
m

pl
oy

ed
, i

n 
ed

uc
at

io
n

0.
4%

0.
7%

0.
4%

0.
8%

0.
3%

0.
5%

0.
4%

0.
8%

0.
2%

0.
4%

N
o 

in
co

m
e

7.
4%

10
.8

%
9.

0%
10

.8
%

8.
8%

11
.0

%
9.

5%
12

.7
%

8.
5%

11
.0

%

* 
D

at
a 

fr
om

 S
cr

ee
nI

T/
CI

S

Investigating decreased participation 9



Co
nt

in
ue

d 
Ta

bl
e 

1:
 D

is
tr

ib
ut

io
n 

of
 co

-v
ar

ia
te

s b
y 

at
te

nd
an

ce
 st

at
us

 a
nd

 sc
re

en
in

g 
or

ga
ni

sa
tio

ns
, t

he
 N

et
he

rla
nd

s, 
20

14
 –

 2
01

8

SO
 1

SO
 2

SO
 3

SO
 4

SO
 5

A
tt

en
de

rs
N

on
 

-a
tt

en
de

rs
 p

A
tt

en
de

rs
N

on
 

-a
tt

en
de

rs
 p

A
tt

en
de

rs
N

on
 

-a
tt

en
de

rs
 p

A
tt

en
de

rs
N

on
 

-a
tt

en
de

rs
 p

A
tt

en
de

rs
N

on
 

-a
tt

en
de

rs
 p

N
um

be
r o

f p
eo

pl
e 

in
 th

e 
ho

us
eh

ol
d

O
ne

 p
er

so
n

14
.0

%
20

.1
%

<0
.0

1
10

.7
%

17
.4

%
<0

.0
1

9.
4%

16
.9

%
<0

.0
1

12
.2

%
19

.1
%

<0
.0

1
9.

6%
16

.3
%

<0
.0

1

Tw
o 

pe
op

le
28

.7
%

29
.9

%
30

.6
%

31
.9

%
28

.1
%

30
.8

%
29

.2
%

30
.6

%
30

.2
%

33
.3

%

Th
re

e 
pe

op
le

20
.8

%
20

.4
%

20
.3

%
20

.1
%

20
.7

%
20

.3
%

22
.0

%
21

.0
%

21
.8

%
21

.5
%

Fo
ur

 p
eo

pl
e

26
.4

%
19

.2
%

27
.4

%
20

.3
%

29
.0

%
20

.5
%

26
.0

%
18

.7
%

28
.5

%
19

.9
%

Fi
ve

 p
eo

pl
e

7.
9%

7.
0%

8.
7%

7.
3%

9.
8%

7.
8%

8.
0%

7.
0%

8.
0%

6.
4%

Si
x 

or
 m

or
e 

pe
op

le
2.

1%
3.

5%
2.

2%
3.

0%
3.

0%
3.

7%
2.

5%
3.

7%
1.

9%
2.

6%

St
an

da
rd

is
ed

 in
co

m
e 

pe
rc

en
til

e

1 
– 

24
%

14
.2

%
23

.5
%

<0
.0

1
16

.9
%

25
.3

%
<0

.0
1

14
.5

%
22

.8
%

<0
.0

1
15

.7
%

25
.8

%
<0

.0
1

13
.6

%
22

.6
%

<0
.0

1

25
 –

 4
9%

17
.6

%
19

.0
%

23
.4

%
23

.7
%

21
.6

%
22

.0
%

18
.3

%
19

.7
%

19
.4

%
20

.8
%

50
 –

 7
4%

26
.8

%
23

.0
%

30
.0

%
25

.4
%

30
.1

%
25

.8
%

27
.0

%
23

.0
%

29
.9

%
25

.7
%

75
 –

 1
00

%
40

.9
%

31
.5

%
29

.1
%

22
.9

%
33

.2
%

26
.5

%
38

.4
%

28
.4

%
36

.6
%

28
.2

%

M
is

si
ng

0.
6%

2.
9%

0.
6%

2.
7%

0.
5%

2.
9%

0.
6%

3.
2%

0.
5%

2.
8%

Po
si

tio
n 

in
 th

e 
ho

us
eh

ol
d

Br
ea

dw
in

ne
r w

ith
ou

t p
ar

tn
er

24
.5

%
32

.0
%

<0
.0

1
19

.2
%

27
.4

%
<0

.0
1

17
.1

%
25

.9
%

<0
.0

1
22

.9
%

31
.9

%
<0

.0
1

17
.8

%
26

.2
%

<0
.0

1

Br
ea

dw
in

ne
r w

ith
 p

ar
tn

er
15

.4
%

14
.6

%
14

.9
%

14
.0

%
13

.2
%

12
.8

%
13

.3
%

13
.0

%
13

.0
%

12
.9

%

M
ar

rie
d 

pa
rt

ne
r

44
.7

%
35

.9
%

51
.3

%
41

.9
%

55
.5

%
44

.7
%

50
.1

%
38

.9
%

53
.9

%
43

.2
%

U
nm

ar
rie

d 
pa

rt
ne

r
13

.7
%

13
.4

%
13

.3
%

13
.7

%
12

.5
%

12
.7

%
12

.0
%

12
.0

%
13

.5
%

13
.8

%

Ad
ul

t c
hi

ld
0.

9%
2.

2%
0.

7%
1.

8%
0.

9%
2.

4%
0.

9%
2.

2%
1.

0%
2.

3%

O
th

er
 h

ou
se

ho
ld

 m
em

be
r

0.
9%

2.
1%

0.
6%

1.
3%

0.
8%

1.
6%

0.
8%

1.
9%

0.
8%

1.
6%

N
B:

 P
ro

po
rt

io
ns

 a
re

 ro
un

de
d 

to
 o

ne
 d

ec
im

al
 p

la
ce

 a
nd

, t
he

re
fo

re
, m

ay
 n

ot
 s

um
 to

 1
00

%
.

10 Erasmus Medical Center Rotterdam



Supplementary figures A2 to A8 show attendance rates by personal characteristics 
and inviting organisation. The highest attendance rates were amongst women who 
were employed (Figure A4; 60.8%), married (Figure A6; 62.9%), Dutch (Figure A7; 61.2%), 
in the highest income bracket (Figure A5; 63.4%) or living in households with four 
persons (Figure A3; 65.3%). Attendance rates were significantly higher amongst women 
who were invited by their GP than women invited by their SO (Figure A8; 69.8%).

3.2 Factors affecting attendance

3.2.1 Population characteristics (PALGA/CBS data)
Table 2 shows the results of Poisson regression analysis for attendance using PALGA/CBS 
data, by year of eligibility for invitation, unadjusted and adjusted for population charac-
teristics. In the unadjusted models, the relative risk (RR) of participation in the screening 
programme was significantly lower in all five SO’s in 2016 and 2017-2018 compared with 
2014-2015. Following adjustment, there was almost no change in the RR of participation 
for any of the five SO’s; that is, all RRs were still significantly lower in 2016 and 2017-2018 
compared with 2014-2015. RRs of attendance compared to 2014-2015 were lowest in SO 
3 (2016: RR 0.909 (95% CI: 0.901 – 0.917); 2017-2018: RR 0.876 (95% CI: 0.870 – 0.883)).

Supplementary tables A3 to A7 show the RR of attendance for each of the population 
characteristic included in our analysis. Factors affecting attendance followed similar 
patterns across all SO’s. Women aged 35 years and older had a significantly higher RR of 
attendance than women aged 30 years. Compared to women who were Dutch, all other 
migration background groups had a lower RR of attendance. Following adjustment, only 

Figure 3: Attendance rates by screening organisation, year of eligibility for invitation and data source, 2014 to 
2018.

Investigating decreased participation 11



married women had a significantly higher RR of attendance compared to women who 
were the main breadwinner without a partner, with the exception of SO’s 1 and 5, in 
which the increased risk was non-significant.

Table 2: Results of Poisson regression analysis for attendance using PALGA/CBS data, by year of eligibility for 
invitation, unadjusted and adjusted for population characteristics, the Netherlands, 2014 – 2018

Unadjusted model Adjusted models

Model 11 Model 22 Model 33 Model 44

RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI)

SO 1

2014–2015 1.000 (ref ) 1.000 (ref ) 1.000 (ref ) 1.000 (ref )

2016 0.985 (0.978 – 0.992) 0.988 (0.981 – 0.995) 0.987 (0.980 – 0.994) 0.988 (0.981 – 0.995)

2017–2018 0.931 (0.926 – 0.937) 0.940 (0.934 – 0.945) 0.944 (0.938 – 0.950) 0.944 (0.938 – 0.950)

SO 2

2014–2015 1.000 (ref ) 1.000 (ref ) 1.000 (ref ) 1.000 (ref )

2016 0.971 (0.960 – 0.982) 0.971 (0.960 – 0.983) 0.971 (0.959 – 0.982) 0.971 (0.960 – 0.982)

2017–2018 0.922 (0.912 – 0.931) 0.924 (0.914 – 0.933) 0.926 (0.916 – 0.935) 0.926 (0.916 – 0.935)

SO 3

2014–2015 1.000 (ref ) 1.000 (ref ) 1.000 (ref ) 1.000 (ref )

2016 0.908 (0.901 – 0.916) 0.909 (0.901 – 0.917) 0.908 (0.900 – 0.916) 0.909 (0.901 – 0.917)

2017–2018 0.873 (0.866 – 0.879) 0.875 (0.868 – 0.881) 0.876 (0.869 – 0.882) 0.876 (0.870 – 0.883)

SO 4

2014–2015 1.000 (ref ) 1.000 (ref ) 1.000 (ref ) 1.000 (ref )

2016 0.935 (0.927 – 0.943) 0.939 (0.931 – 0.947) 0.938 (0.930 – 0.946) 0.939 (0.931 – 0.946)

2017–2018 0.897 (0.891 – 0.903) 0.906 (0.900 – 0.913) 0.908 (0.902 – 0.915) 0.908 (0.902 – 0.915)

SO 5

2014–2015 1.000 (ref ) 1.000 (ref ) 1.000 (ref ) 1.000 (ref )

2016 0.988 (0.981 – 0.996) 0.990 (0.983 – 0.998) 0.989 (0.981 – 0.996) 0.989 (0.982 – 0.997)

2017–2018 0.934 (0.928 – 0.941) 0.939 (0.933 – 0.946) 0.941 (0.935 – 0.947) 0.941 (0.935 – 0.948)

RR: relative risk; CI: confidence interval.
NB: Estimates are rounded to three decimal places.
1 Unadjusted model. Year of eligibility for invitation only.
2 Adjusted model. Year of eligibility for invitation and migration background.
3 Adjusted model. Year of eligibility for invitation, migration background, socio-economic status (based 
on income source), number of persons in household, position in household and standardised household 
income percentile.
4 Adjusted model. Year of eligibility for invitation, migration background, socio-economic status (based on 
income source), number of persons in household, position in household, standardised household income 
percentile and age.
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3.2.2 Organisational factors (ScreenIT/CIS)
Table 3 shows the results of Poisson regression analysis for attendance using ScreenIT/
CIS data, by year of eligibility for invitation, unadjusted and adjusted for inviting organi-
sation. In the unadjusted models, the RR of participation in the screening programme 
was significantly lower in all five SO’s in 2016 and 2017–2018 compared with 2014 
–2015. Following adjustment for inviting organisation (either SO or GP), there was no 
significant difference between the RR of participation in SO 1 for participation in 2017-
2018 (RR 0.997 (95% CI: 0.990 – 1.003)) and in SO 4 for participation in 2016 (RR 0.998 
(95% CI: 0.990 – 1.007)). Following adjustment, the RR of participation was higher in 
2016 compared to 2014-2015 in both SO 1 (RR 1.028 (95% CI: 1.020 – 1.035)) and SO 5 
(RR 1.034 (95% CI: 1.026 – 1.043)).

Table 3: Results of Poisson regression analysis for attendance using ScreenIT/CIS data, by year of eligibility for 
invitation, unadjusted and adjusted for inviting organisation the Netherlands, 2014 – 2018

Unadjusted model Adjusted model

Model 11 Model 22

RR (95% CI) RR (95% CI)

SO 1

2014–2015 1.000 (ref ) 1.000 (ref )

2016 0.964 (0.958 – 0.971)* 1.028 (1.020 – 1.035)*

2017–2018 0.935 (0.930 – 0.941)* 0.997 (0.990 – 1.003)

SO 2

2014–2015 1.000 (ref ) 1.000 (ref )

2016 0.963 (0.953 – 0.974)* 0.971 (0.960 – 0.982)*

2017–2018 0.921 (0.913 – 0.930)* 0.928 (0.920 – 0.937)*

SO 3

2014–2015 1.000 (ref ) 1.000 (ref )

2016 0.881 (0.874 – 0.888)* 0.990 (0.980 – 1.000)*

2017–2018 0.876 (0.870 – 0.882)* 0.984 (0.975 – 0.993)*

SO 4

2014–2015 1.000 (ref ) 1.000 (ref )

2016 0.919 (0.912 – 0.925)* 0.998 (0.990 – 1.007)

2017–2018 0.887 (0.881 – 0.892)* 0.964 (0.957 – 0.971)*

SO 5

2014–2015 1.000 (ref ) 1.000 (ref )

2016 0.991 (0.984 – 0.998)* 1.034 (1.026 – 1.043)*

2017–2018 0.921 (0.915 – 0.927)* 0.961 (0.954 – 0.968)*

* p < 0.05
NB: Estimates are rounded to three decimal places
1 Unadjusted model. Year of eligibility for invitation only.
2 Adjusted model. Year of eligibility for invitation and inviting organisation.
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4. DISCUSSION

Our aim was to investigate which factors influence attendance, and which factors have 
influenced the decrease in attendance between 2014 and 2018. Cessing the use of 
self-inviting general practices appears to have had an impact on attendance. Following 
adjustment for inviting organisation, RRs moved closer to 1 in all SO’s. The importance of 
GP invitations in the Dutch screening programme has been previously observed; Tacken 
and colleagues found that the odds of attendance in a Dutch population increased 
when invitations and reminders were sent by a woman’s GP (OR compared to SO invita-
tion: 1.73 (95% CI: 1.15–2.60)).11 Greater involvement by GPs in the cervical screening 
programme was previously shown to increase attendance rates12 and compliance with 
follow-up advice.13 The effect of having an invitation sent by the GP has been shown 
to have a greater impact in groups that have lower attendance rates, such as young 
women, women with a migration background and women with a lower SES.14 The 
Health Council of the Netherlands advised in 2011, based on findings from an expert 
committee that included GPs, that more GPs should be involved in the invitation process 
as this is the most effective method for promoting attendance, especially in particular 
population subgroups.15 The more personal approach of being contacted by a trusted 
healthcare provider, rather than a government organisation, may have encouraged 
some women to participate. Re-instating GP invitations may have a positive impact on 
future attendance.

Results of our study show that, although there are differences between the personal 
characteristics of attenders and non-attenders, these differences do not explain the 
decline in attendance. Like in other organised European screening programmes, 
attendance in the Dutch programme was lower amongst women with a migration 
background,16-19 women in lower income brackets17, 20 and women who live alone or are 
not married.18, 20, 21 Addressing disparities in participation across population subgroups 
is necessary to ensure that screening benefits all eligible women.

Self-sampling has been shown to reduce non-attendance, however, lower participa-
tion in the Dutch programme comes in spite of the introduction of self-sampling. This 
may, in part, be due to the fact that women in the Dutch programme need to order their 
self-sampling kit via a web portal. Studies have found that sending self-sampling kits 
directly to non-responders increased participation5, 22, 23 and that sending self-sampling 
kits directly to women has been shown to be more effective at increasing participation 
than ‘opt-in’ strategies.24-26 Having to actively obtain a kit has shown mixed results; some 
studies show that offering the opportunity to order or collect a self-sampling kit results 
in higher participation6, 22 and some studies show no increase compared to standard 
procedures.23, 27 Making it easier to order the kit or sending the kit directly to non-re-
sponders may improve uptake in the Dutch programme. However, a Danish study found 
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that not all non-attenders respond equally to the offer of self-sampling; non-attending 
women from lower socio-economic status, with a migration background and who found 
cervical cancer screening irrelevant to them were all less likely to use self-sampling.28

Despite the difference made to RRs by adjusting for inviting organisation, estimates 
in all but one SO remained significantly lower in 2017-2018. There are some additional 
organisational factors that we were unable to control for that may also have impacted 
attendance. In the old cytology-based programme, smears could be taken by GPs with-
out the invitation letter, meaning that women could be screened by their GP even if they 
had come to the clinic for another reason; a screen within the programme was registered 
if it was specified as such on the laboratory form. In the new hrHPV-based programme, 
screening within the programme is only possible if a women brings her invitation letter 
to the GP, as it contains personalised stickers that need to be stuck to the sample vial for 
lab processing. It could be that more women were screened in the old programme be-
cause it was simply easier to have a screen registered as being taken in the programme. 
The hrHPV test itself may also be a barrier for some women to participate. However, 
several studies on regional implementation of primary HPV screening have not shown 
lower attendance in comparison to cytology-based screening,29-32 suggesting that the 
test itself may not be the reason for decreased attendance.

Our study has several strengths. We have a unique dataset with information about 
the personal characteristics of both attenders and non-attenders to the screening 
programme. Our datasets were large and had population-wide coverage. Because of 
this, we can be certain that our statistical estimates are robust. Our study is also the 
first to show attendance behaviours in a nationally implemented hrHPV-based cervical 
screening programme.

Our study also has some limitations. Some non-attenders would be ineligible for 
screening due to hysterectomy. While hysterectomy information is available in ScreenIT/
CIS, we did not use this for adjustment as it is incomplete (only available if a woman 
reports this to the SO). We were unable to use hysterectomy data to adjust the eligible 
population in PALGA/CBS due to left-censoring in our PALGA extract and the linkage 
protocol used (i.e. we only linked primary screening programme screens, not histologi-
cal examinations). If adjustment was possible, attendance would be slightly higher in 
all years (due to a smaller denominator). However, it is unlikely that ineligibility due to 
hysterectomy has changed over our study period, so we expect this has not impacted 
our results. The difference between attendance rates between ScreenIT/CIS and PALGA/
CBS were due to lower numbers of non-attenders and overall records in ScreenIT/CIS 
(Figure A1). The exact reasons for this difference are unclear, but may be due to a lower 
number of invitations sent than women in the population, due to opt-outs and some 
women not being at risk, i.e. having no cervix. Socioeconomic status is a combination 
of factors related to income, education and occupation,33 however, we did not include 
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education level as a co-variate. Educational status data was only complete from registry 
data for a selection of women in our cohort. As such, we chose not to include this infor-
mation in our study.

5.	 CONCLUSION

Removing the possibility for GPs to send invitations explains a large part of the decline 
in participation in the Dutch cervical cancer screening programme, although this did 
not account for the total change in attendance. While certain population groups had 
lower attendance rates, personal characteristics of attenders and non-attenders do not 
explain the decline in participation. Other factors, such as necessitating the invitation 
letter be taken to the screening appointment or attitudes to hrHPV screening, should 
be investigated as additional causes for reduced attendance. GP invitations should be 
reintroduced to increase attendance.
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A. SUPPLEMENTARY MATERIALS

Table A.1: Eligibility for invitation by year and age

Invitation year

Age 2014 2015 2016 2017 2018

30 years 1984 1985 1986 1987 1988

35 years 1979 1980 1981 1982 1983

40 years 1974 1975 1976 1977 1978

45 years 1969 1970 1971 1972 1973

50 years 1964 1965 1966 1967 1968

55 years 1959 1960 1961 1962 1963

60 years 1954 1955 1956 1957 1958

Table A.2: Summary of invitation and reminder policies with the Dutch cervical cancer screening programme

2014 2015 2016 2017 2018

% invited by GP*

SO 1 33% (32.2%) 0% (30.2%) 0% (0%) 0% (0%) 0% (0%)

SO 2 4.8% (4.8%) 4.8% (4.6%) 0% (0%) 0% (0%) 0% (0%)

SO 3 80% (66.2%) 80% (57.9%) 0% (0%) 0% (0%) 0% (0%)

SO 4 40% (41.0%) 40% (39.8%) 0% (0%) 0% (0%) 0% (0%)

SO 5 41% (36.0%) 40% (35.5%) 0% (0%) 0% (0%) 0% (0%)

‘Weeks to first reminder’ policy

SO 1 12 weeks 12 weeks 12 weeks 16 weeks 16 weeks

SO 2 16 weeks 16 weeks 16 weeks 16 weeks 16 weeks

SO 3 6 weeks 6 weeks 6 weeks 16 weeks 16 weeks

SO 4 12 weeks 12 weeks Variable** 16 weeks 16 weeks

SO 5 14 weeks 14 weeks 16 weeks 16 weeks 16 weeks

* Proportions as reported by SO’s. Actual proportions found in data are reported in brackets.
** Reminders were sent at 12, 16, or 9 weeks due to the transition to the new hrHPV-based programme.
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Table A.3: Results of Poisson regression analysis for attendance using PALGA/CBS data, by model covariates, 
univariate and multivariate models, SO 1, the Netherlands, 2014 – 2018, rounded estimates

Univariate models Multivariate model*

RR (95% CI) RR (95% CI)

Year of invitation

2014 – 2015 1.000 (ref ) 1.000 (ref )

2016 0.985 (0.978 – 0.992) 0.988 (0.981 – 0.995)

2017 – 2018 0.931 (0.926 – 0.937) 0.944 (0.938 – 0.950)

Invitation age

30 years 1.000 (ref ) 1.000 (ref )

35 years 1.089 (1.079 – 1.100) 1.027 (1.016 – 1.038)

40 years 1.254 (1.244 – 1.265) 1.143 (1.132 – 1.153)

45 years 1.312 (1.303 – 1.322) 1.166 (1.155 – 1.176)

50 years 1.319 (1.309 – 1.328) 1.169 (1.159 – 1.179)

55 years 1.291 (1.281 – 1.301) 1.171 (1.161 – 1.182)

60 years 1.203 (1.193 – 1.214) 1.136 (1.125 – 1.147)

Migration background

Dutch 1.000 (ref ) 1.000 (ref )

Non-western, first generation 0.697 (0.689 – 0.706) 0.777 (0.768 – 0.786)

Non-western, second generation 0.644 (0.629 – 0.660) 0.744 (0.727 – 0.760)

Western, first generation 0.665 (0.654 – 0.677) 0.722 (0.710 – 0.734)

Western, second generation 0.915 (0.903 – 0.926) 0.932 (0.920 – 0.943)

Socio-economic status

Employed 1.000 (ref ) 1.000 (ref )

Not employed, social welfare 0.771 (0.763 – 0.778) 0.884 (0.875 – 0.892)

Not employed, in education 0.649 (0.605 – 0.693) 0.868 (0.824 – 0.913)

No income 0.781 (0.771 – 0.790) 0.861 (0.851 – 0.872)

Number of people in the household

One person 1.000 (ref ) 1.000 (ref )

Two people 1.172 (1.164 – 1.180) 1.123 (1.112 – 1.134)

Three people 1.204 (1.195 – 1.213) 1.166 (1.154 – 1.177)

Four people 1.360 (1.352 – 1.369) 1.267 (1.254 – 1.279)

Five people 1.259 (1.248 – 1.270) 1.217 (1.202 – 1.232)

Six or more people 0.929 (0.910 – 0.948) 1.064 (1.042 – 1.086)

Standardised income percentile

1 – 24% 1.000 (ref ) 1.000 (ref )

25 – 49% 1.273 (1.263 – 1.284) 1.137 (1.126 – 1.148)

50 – 74% 1.414 (1.405 – 1.423) 1.196 (1.185 – 1.206)

75 – 100% 1.480 (1.471 – 1.488) 1.226 (1.215 – 1.237)

Position in the household

Breadwinner without partner 1.000 (ref ) 1.000 (ref )
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Table A.3: Results of Poisson regression analysis for attendance using PALGA/CBS data, by model covariates, 
univariate and multivariate models, SO 1, the Netherlands, 2014 – 2018, rounded estimates (continued)

Univariate models Multivariate model*

RR (95% CI) RR (95% CI)

Breadwinner with partner 1.166 (1.158 – 1.175) 0.948 (0.937 – 0.960)

Married partner 1.249 (1.242 – 1.255) 1.007 (0.997 – 1.017)

Unmarried partner 1.150 (1.142 – 1.159) 0.948 (0.937 – 0.960)

Adult child 0.698 (0.671 – 0.726) 0.649 (0.620 – 0.678)

Other household member 0.696 (0.668 – 0.724) 0.697 (0.666 – 0.727)

NB. Estimates rounded to three decimal places.
* Adjusted model. Year of eligibility for invitation, migration background, socio-economic status (based on 
income source), number of persons in household, position in household, standardised household income 
percentile and age.
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Table A.4: Results of Poisson regression analysis for attendance using PALGA/CBS data, by model covariates, 
univariate and multivariate models, SO 2, the Netherlands, 2014 – 2018, rounded estimates

Univariate models Multivariate model*

RR (95% CI) RR (95% CI)

Year of invitation

2014 – 2015 1.000 (ref ) 1.000 (ref )

2016 0.971 (0.960 – 0.982) 0.971 (0.960 – 0.982)

2017 – 2018 0.922 (0.912 – 0.931) 0.926 (0.916 – 0.935)

Invitation age

30 years 1.000 (ref ) 1.000 (ref )

35 years 1.139 (1.121 – 1.157) 1.073 (1.055 – 1.091)

40 years 1.248 (1.230 – 1.265) 1.152 (1.134 – 1.170)

45 years 1.254 (1.237 – 1.271) 1.143 (1.125 – 1.160)

50 years 1.260 (1.244 – 1.277) 1.158 (1.141 – 1.175)

55 years 1.239 (1.223 – 1.256) 1.173 (1.156 – 1.191)

60 years 1.155 (1.137 – 1.172) 1.141 (1.123 – 1.159)

Migration background

Dutch 1.000 (ref ) 1.000 (ref )

Non-western, first generation 0.788 (0.765 – 0.811) 0.895 (0.871 – 0.918)

Non-western, second generation 0.768 (0.713 – 0.823) 0.882 (0.827 – 0.938)

Western, first generation 0.792 (0.767 – 0.818) 0.851 (0.826 – 0.877)

Western, second generation 0.921 (0.897 – 0.944) 0.947 (0.924 – 0.971)

Socio-economic status

Employed 1.000 (ref ) 1.000 (ref )

Not employed, social welfare 0.757 (0.745 – 0.769) 0.858 (0.844 – 0.872)

Not employed, in education 0.712 (0.649 – 0.776) 0.862 (0.798 – 0.926)

No income 0.873 (0.858 – 0.887) 0.898 (0.882 – 0.914)

Number of people in the household

One person 1.000 (ref ) 1.000 (ref )

Two people 1.239 (1.224 – 1.254) 1.146 (1.127 – 1.166)

Three people 1.267 (1.251 – 1.283) 1.184 (1.163 – 1.205)

Four people 1.414 (1.399 – 1.429) 1.287 (1.264 – 1.309)

Five people 1.353 (1.334 – 1.372) 1.237 (1.212 – 1.263)

Six or more people 1.110 (1.080 – 1.141) 1.085 (1.050 – 1.121)

Standardised income percentile

1 – 24% 1.000 (ref ) 1.000 (ref )

25 – 49% 1.233 (1.219 – 1.247) 1.109 (1.094 – 1.123)

50 – 74% 1.325 (1.312 – 1.337) 1.159 (1.145 – 1.174)

75 – 100% 1.365 (1.352 – 1.378) 1.186 (1.171 – 1.202)

Position in the household

Breadwinner without partner 1.000 (ref ) 1.000 (ref )

24 Erasmus Medical Center Rotterdam



Table A.4: Results of Poisson regression analysis for attendance using PALGA/CBS data, by model covariates, 
univariate and multivariate models, SO 2, the Netherlands, 2014 – 2018, rounded estimates (continued)

Univariate models Multivariate model*

RR (95% CI) RR (95% CI)

Breadwinner with partner 1.212 (1.197 – 1.226) 0.972 (0.953 – 0.991)

Married partner 1.280 (1.269 – 1.291) 1.022 (1.005 – 1.040)

Unmarried partner 1.164 (1.149 – 1.179) 0.960 (0.940 – 0.979)

Adult child 0.715 (0.665 – 0.765) 0.629 (0.577 – 0.681)

Other household member 0.849 (0.797 – 0.902) 0.762 (0.707 – 0.817)

NB. Estimates are rounded to three decimal places.
* Adjusted model. Year of eligibility for invitation, migration background, socio-economic status (based on 
income source), number of persons in household, position in household, standardised household income 
percentile and age.
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Table A.5: Results of Poisson regression analysis for attendance using PALGA/CBS data, by model covariates, 
univariate and multivariate models, SO 3, the Netherlands, 2014 – 2018, rounded estimates

Univariate models Multivariate model*

RR (95% CI) N (95% CI)

Year of invitation

2014 – 2015 1.000 (ref ) 1.000 (ref )

2016 0.908 (0.901 – 0.916) 0.909 (0.901 – 0.917)

2017 – 2018 0.873 (0.866 – 0.879) 0.876 (0.870 – 0.883)

Invitation age

30 years 1.000 (ref ) 1.000 (ref )

35 years 1.126 (1.114 – 1.139) 1.059 (1.046 – 1.071)

40 years 1.214 (1.202 – 1.227) 1.115 (1.103 – 1.128)

45 years 1.235 (1.224 – 1.247) 1.119 (1.107 – 1.131)

50 years 1.234 (1.223 – 1.246) 1.125 (1.113 – 1.137)

55 years 1.188 (1.177 – 1.200) 1.117 (1.105 – 1.129)

60 years 1.099 (1.087 – 1.111) 1.082 (1.070 – 1.095)

Migration background

Dutch 1.000 (ref ) 1.000 (ref )

Non-western, first generation 0.802 (0.789 – 0.815) 0.888 (0.874 – 0.902)

Non-western, second generation 0.700 (0.671 – 0.729) 0.784 (0.755 – 0.813)

Western, first generation 0.765 (0.747 – 0.782) 0.820 (0.802 – 0.837)

Western, second generation 0.911 (0.896 – 0.925) 0.936 (0.921 – 0.951)

Socio-economic status

Employed 1.000 (ref ) 1.000 (ref )

Not employed, social welfare 0.774 (0.766 – 0.783) 0.880 (0.870 – 0.890)

Not employed, in education 0.717 (0.663 – 0.771) 0.877 (0.823 – 0.932)

No income 0.869 (0.859 – 0.879) 0.897 (0.885 – 0.908)

Number of people in the household

One person 1.000 (ref ) 1.000 (ref )

Two people 1.251 (1.240 – 1.262) 1.182 (1.167 – 1.197)

Three people 1.307 (1.296 – 1.319) 1.240 (1.225 – 1.255)

Four people 1.457 (1.446 – 1.468) 1.336 (1.320 – 1.352)

Five people 1.401 (1.387 – 1.414) 1.295 (1.277 – 1.313)

Six or more people 1.188 (1.169 – 1.208) 1.157 (1.134 – 1.180)

Standardised income percentile

1 – 24% 1.000 (ref ) 1.000 (ref )

25 – 49% 1.238 (1.227 – 1.249) 1.112 (1.101 – 1.124)

50 – 74% 1.321 (1.312 – 1.331) 1.150 (1.138 – 1.161)

75 – 100% 1.352 (1.343 – 1.362) 1.174 (1.161 – 1.186)

Position in the household

Breadwinner without partner 1.000 (ref ) 1.000 (ref )
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Table A.5: Results of Poisson regression analysis for attendance using PALGA/CBS data, by model covariates, 
univariate and multivariate models, SO 3, the Netherlands, 2014 – 2018, rounded estimates (continued)

Univariate models Multivariate model*

RR (95% CI) N (95% CI)

Breadwinner with partner 1.206 (1.196 – 1.217) 0.960 (0.946 – 0.974)

Married partner 1.288 (1.280 – 1.296) 1.015 (1.002 – 1.027)

Unmarried partner 1.186 (1.175 – 1.197) 0.960 (0.946 – 0.974)

Adult child 0.747 (0.716 – 0.779) 0.642 (0.609 – 0.675)

Other household member 0.877 (0.844 – 0.911) 0.767 (0.732 – 0.803)

NB. Estimates are rounded to three decimal places.
* Adjusted model. Year of eligibility for invitation, migration background, socio-economic status (based on 
income source), number of persons in household, position in household, standardised household income 
percentile and age.
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Table A.6: Results of Poisson regression analysis for attendance using PALGA/CBS data, by model covariates, 
univariate and multivariate models, SO 4, the Netherlands, 2014 – 2018, rounded estimates

Univariate models Multivariate model*

RR (95% CI) N (95% CI)

Year of invitation

2014 – 2015 1.000 (ref ) 1.000 (ref )

2016 0.935 (0.927 – 0.943) 0.939 (0.931 – 0.946)

2017 – 2018 0.897 (0.891 – 0.903) 0.908 (0.902 – 0.915)

Invitation age

30 years 1.000 (ref ) 1.000 (ref )

35 years 1.142 (1.130 – 1.153) 1.069 (1.057 – 1.081)

40 years 1.276 (1.265 – 1.287) 1.152 (1.140 – 1.164)

45 years 1.334 (1.323 – 1.345) 1.174 (1.163 – 1.186)

50 years 1.360 (1.349 – 1.370) 1.189 (1.178 – 1.201)

55 years 1.315 (1.304 – 1.325) 1.179 (1.167 – 1.190)

60 years 1.220 (1.209 – 1.232) 1.143 (1.131 – 1.155)

Migration background

Dutch 1.000 (ref ) 1.000 (ref )

Non-western, first generation 0.730 (0.721 – 0.738) 0.821 (0.812 – 0.830)

Non-western, second generation 0.624 (0.607 – 0.641) 0.731 (0.714 – 0.749)

Western, first generation 0.641 (0.628 – 0.653) 0.703 (0.691 – 0.716)

Western, second generation 0.904 (0.891 – 0.916) 0.921 (0.908 – 0.934)

Socio-economic status

Employed 1.000 (ref ) 1.000 (ref )

Not employed, social welfare 0.747 (0.739 – 0.755) 0.880 (0.871 – 0.890)

Not employed, in education 0.617 (0.573 – 0.662) 0.870 (0.824 – 0.914)

No income 0.807 (0.798 – 0.817) 0.871 (0.860 – 0.881)

Number of people in the household

One person 1.000 (ref ) 1.000 (ref )

Two people 1.233 (1.223 – 1.242) 1.153 (1.141 – 1.165)

Three people 1.289 (1.279 – 1.299) 1.218 (1.205 – 1.231)

Four people 1.448 (1.438 – 1.457) 1.314 (1.300 – 1.328)

Five people 1.341 (1.328 – 1.353) 1.258 (1.242 – 1.274)

Six or more people 1.038 (1.018 – 1.057) 1.101 (1.079 – 1.124)

Standardised income percentile

1 – 24% 1.000 (ref ) 1.000 (ref )

25 – 49% 1.283 (1.273 – 1.293) 1.131 (1.120 – 1.142)

50 – 74% 1.434 (1.425 – 1.443) 1.189 (1.178 – 1.200)

75 – 100% 1.518 (1.509 – 1.528) 1.227 (1.216 – 1.238)

Position in the household

Breadwinner without partner 1.000 (ref ) 1.000 (ref )
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Table A.6: Results of Poisson regression analysis for attendance using PALGA/CBS data, by model covariates, 
univariate and multivariate models, SO 4, the Netherlands, 2014 – 2018, rounded estimates (continued)

Univariate models Multivariate model*

RR (95% CI) N (95% CI)

Breadwinner with partner 1.196 (1.187 – 1.206) 0.954 (0.942 – 0.966)

Married partner 1.321 (1.314 – 1.328) 1.029 (1.018 – 1.040)

Unmarried partner 1.180 (1.170 – 1.190) 0.958 (0.945 – 0.971)

Adult child 0.712 (0.682 – 0.742) 0.639 (0.608 – 0.671)

Other household member 0.713 (0.681 – 0.745) 0.688 (0.655 – 0.722)

NB. Estimates are rounded to three decimal places.
* Adjusted model. Year of eligibility for invitation, migration background, socio-economic status (based on 
income source), number of persons in household, position in household, standardised household income 
percentile and age.
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Table A.7: Results of Poisson regression analysis for attendance using PALGA/CBS data, by model covariates, 
univariate and multivariate models, SO 5, the Netherlands, 2014 – 2018, rounded estimates

Univariate models Multivariate model*

RR (95% CI) N (95% CI)

Year of invitation

2014 – 2015 1.000 (ref ) 1.000 (ref )

2016 0.988 (0.981 – 0.996) 0.989 (0.982 – 0.997)

2017 – 2018 0.934 (0.928 – 0.941) 0.941 (0.935 – 0.948)

Invitation age

30 years 1.000 (ref ) 1.000 (ref )

35 years 1.150 (1.138 – 1.162) 1.075 (1.062 – 1.087)

40 years 1.264 (1.252 – 1.275) 1.147 (1.135 – 1.159)

45 years 1.274 (1.262 – 1.285) 1.136 (1.125 – 1.148)

50 years 1.272 (1.261 – 1.284) 1.135 (1.123 – 1.146)

55 years 1.240 (1.228 – 1.251) 1.138 (1.127 – 1.150)

60 years 1.131 (1.119 – 1.142) 1.094 (1.082 – 1.106)

Migration background

Dutch 1.000 (ref ) 1.000 (ref )

Non-western, first generation 0.758 (0.745 – 0.770) 0.845 (0.832 – 0.858)

Non-western, second generation 0.646 (0.617 – 0.674) 0.731 (0.703 – 0.760)

Western, first generation 0.660 (0.647 – 0.674) 0.715 (0.701 – 0.729)

Western, second generation 0.879 (0.866 – 0.892) 0.910 (0.897 – 0.923)

Socio-economic status

Employed 1.000 (ref ) 1.000 (ref )

Not employed, social welfare 0.757 (0.749 – 0.766) 0.865 (0.856 – 0.875)

Not employed, in education 0.693 (0.629 – 0.757) 0.887 (0.822 – 0.951)

No income 0.844 (0.834 – 0.854) 0.900 (0.889 – 0.911)

Number of people in the household

One person 1.000 (ref ) 1.000 (ref )

Two people 1.228 (1.218 – 1.239) 1.146 (1.132 – 1.159)

Three people 1.288 (1.277 – 1.298) 1.199 (1.184 – 1.213)

Four people 1.459 (1.449 – 1.470) 1.306 (1.291 – 1.321)

Five people 1.396 (1.383 – 1.410) 1.272 (1.254 – 1.289)

Six or more people 1.102 (1.080 – 1.124) 1.139 (1.113 – 1.165)

Standardised income percentile

1 – 24% 1.000 (ref ) 1.000 (ref )

25 – 49% 1.265 (1.252 – 1.277) 1.129 (1.117 – 1.140)

50 – 74% 1.387 (1.376 – 1.398) 1.185 (1.173 – 1.196)

75 – 100% 1.445 (1.434 – 1.456) 1.224 (1.212 – 1.235)

Position in the household

Breadwinner without partner 1.000 (ref ) 1.000 (ref )
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Table A.7: Results of Poisson regression analysis for attendance using PALGA/CBS data, by model covariates, 
univariate and multivariate models, SO 5, the Netherlands, 2014 – 2018, rounded estimates (continued)

Univariate models Multivariate model*

RR (95% CI) N (95% CI)

Breadwinner with partner 1.193 (1.183 – 1.203) 0.948 (0.934 – 0.961)

Married partner 1.296 (1.289 – 1.304) 1.011 (0.999 – 1.023)

Unmarried partner 1.180 (1.170 – 1.190) 0.949 (0.936 – 0.963)

Adult child 0.794 (0.766 – 0.823) 0.682 (0.652 – 0.712)

Other household member 0.829 (0.797 – 0.861) 0.745 (0.710 – 0.780)

NB. Estimates are rounded to three decimal places.
* Adjusted model. Year of eligibility for invitation, migration background, socio-economic status (based on 
income source), number of persons in household, position in household, standardised household income 
percentile and age.
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Figure A.1: Difference* between number of records in ScreenIT/CIS and PALGA/CBS by SO, the Netherlands, 
2014 – 2018
* Difference between number of records was calculated as the difference between records in ScreenIT/CIS 
and PALGA/CBS divided by the number of records in ScreenIT/CIS (((ScreenIT/CIS – PALGA/CBS)/PALGA/
CBS)*100).

Figure A.2: Attendance rates by age and SO, PALGA/CBS data
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Figure A.3: Attendance rates by number of persons in the household and SO, PALGA/CBS data

Figure A.4: Attendance rates by SES (based on income source) and SO, PALGA/CBS data
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Figure A.5: Attendance rates by standardised income percentile and SO, PALGA/CBS data, the Netherlands, 2014 
– 2018

Figure A.6: Attendance rates by position in the household and SO, PALGA/CBS data, the Netherlands, 2014 – 
2018
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Figure A.7: Attendance rates by migration background and SO, PALGA/CBS data, the Netherlands, 2014 – 2018

Figure A.8: Attendance rates by inviting organisation and SO, ScreenIT/CIS data, the Netherlands, 2014 – 2018
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