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Abstract

Aim: To obtain insight into the the use and costs of clean intermittent ca-

theterization (CIC) in the Netherlands from 1997 to 2018.

Methods: For this population‐based study, data on the use and costs of dis-

posable catheters were provided by the Drug Information Project database.

This database contains information about the Dutch insured population,

which increased from 9.9 to 17.1 million persons between 1997 and 2018

(64%–100% of the Dutch population). The following trends were evaluated: (1)

CIC users, (2) distribution of users by gender and age‐group, (3) distribution of

users by neurogenic and non‐neurogenic cause for CIC, (4) total costs, and (5)

costs per user. Total users are adjusted for the Dutch population. Costs are

corrected for inflation and expressed in euros.

Results: Extramural use of CIC increased from 14,258 users in 1997 to

45,909 users in 2018. CIC users per 100,000 persons nearly tripled from

92 users to 267 users. Male CIC users almost quadrupled from 92 to 334

per 100,000 insured persons, whereas female users more than doubled

from 91 to 201 per 100,000 insured persons. In 2018, 49% of the users had a

non‐neurogenic cause for CIC. Total costs increased from 16.4 million

euros in 1997 to 74.6 million euros in 2018. Costs per user rose from 1151

to 1624 euros (41.1%).

Conclusions: The use and costs of disposable catheters in the Netherlands

increased substantially over the past two decades. Non‐neurogenic bladder

patients represent 49% of the population on CIC, which has not been described

before in the literature.
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1 | INTRODUCTION

Due to exponential population growth, there is an on-
going increase in health‐care use and expenditure. The
consequential rising costs and environmental waste are a
widespread concern. Raising awareness and knowledge
can help to identify potential cost and waste reduction
opportunities. A potential opportunity for this reduction
is the use of catheters for urinary drainage. The global
market size for urinary catheters was valued at 3.4 billion
USD in 2015, with a gradual growth in future
perspective.1 Around 60% of this global market is con-
sumed by intermittent disposable urinary catheters.

Intermittent catheterization encompasses emptying of
the urinary bladder by a catheter that is removed after
urine is discharged, mostly at regular intervals, 4–6 times
per day. Clean intermittent catheterization (CIC) is the
treatment of choice for chronic urinary retention or pa-
tients with postvoid residual urine due to neurogenic or
non‐neurogenic causes.2 Compared with indwelling ca-
theters, CIC reduces the risk for complications like
catheter‐associated urinary tract infections (CA‐UTIs),
bladder stones, and renal deterioration, while increasing
the quality of life due to more independence, mobility,
regaining the possibility of sexual activity, and decreasing
catheter‐associated pain.3 If patients are able to catheterize
themselves, clean intermittent self‐catheterization (CISC)
is preferred due to the lower risk of CA‐UTIs. CIC was
introduced in 1972 as a nonsterile method of catheter-
ization without additional lubricant or sterilizing
solution.3 CIC was accepted very gradually by patients and
health‐care providers and in the 90s adopted by relevant
guidelines of professional organizations like the European
Association for Urology and the American Urological
Association.4,5 The use of disposable polyvinylchloride
(PVC) catheters became the norm and the use of reusable
catheters was discouraged until now.6–8 At this moment,
in Europe only disposable catheters are reimbursed and a
reusable, Conformité Européenne‐marked, catheter is not
available. This is in contrast to non‐European high‐
income countries like Australia, Canada, and Japan,
where the reuse of catheters is relatively common.9 Con-
sequently, the costs and environmental burden of dis-
posable intermittent catheters in Europe, including the
Netherlands, are possibly relatively high, but numbers are
not available. A worrisome consequence of the pre-
ferential use of disposable catheters is the increase in
nonbiodegradable plastic waste generated since the in-
troduction of CIC. It was estimated that neurogenic
bladder patients in the United States use up to 39 million
kilograms of nonbiodegradable waste due to disposable
catheters annually.10 Dutch patient instruction folders on
CIC, endorsed by the Dutch Society for Continence Nurses

and patient advocate organizations, reported in 2014 that
there are 13,000 CIC patients in the Netherlands.11

This study investigated the trends of extramural (non‐
hospitalized and non‐institutionalized) CIC use by neu-
rogenic and non‐neurogenic bladder patients, including
the associated costs and environmental burden in the
Netherlands over the past 21 years (1997–2018) with the
use of combined national databases. Our hypothesis was
that the number of CIC users increased over the years,
which led to increasing costs and nonbiodegradable
plastic waste. Furthermore, we hypothesized that a large
amount of CIC users had urinary retention due to non‐
neurogenic causes. This group of non‐neurogenic bladder
patients has virtually not been described in the literature,
are not organized in patient advocate groups, and are
under the radar for governmental lobbyism.

2 | METHODS

2.1 | Study design

For this retrospective, database study, data were re-
quested from the Drug Information System (Genees‐en
hulpmiddelen Informatie Project [GIP]) of the National
Health Care Institute in the Netherlands (Zorginstituut
Nederland [ZIN]). This database contains information on
expenditure of extramural (non‐hospitalized and non‐
institutionalized) medication and medical devices pre-
scribed by general practitioners and physicians, and are
reimbursed under the Health Care Insurance Act in the
Netherlands, which was introduced in 2006. Before 2006,
the GIP database only contains information about in-
sured persons under the public Health Insurance Law
(Ziekenfondswet). Currently, the database covers the
years 1997–2018 and is based on the number of pre-
scriptions per patient per year. All data used were ob-
tained and handled according to the Dutch privacy laws.

The following time trends were evaluated per year:

(1) Number of CIC users from 1997 to 2018.
(2) Distribution of CIC use among different gender and

age groups from 1997 to 2018.
(3) Distribution of CIC use among neurogenic and non‐

neurogenic bladder patients from 2012 to 2018.
(4) Costs of disposable intermittent catheters and urine

drainage bags from 1997 to 2018.
(5) Costs of disposable intermittent catheters and urine

drainage bags per individual CIC user from 1997
to 2018.

In the Netherlands, all declarations of medical de-
vices by pharmacists or medical devices suppliers are
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coded through ZI‐numbers or Generic Product code for
devices (Generieke Product codes Hulpmiddelen: GPH).
ZI‐numbers are published in the G‐Standaard by Z‐index,
a database containing product information of medicines
and medical devices that are dispensed or used in the
Dutch health‐care system.12 GPH codes are managed by
Vektis, a noncommercial database that is responsible for
relaying pseudonymised data from health‐care insurers
to the National Healthcare Institute.13 Health insurance
companies share these declarations with the GIP data-
base. The GIP database links the ZI‐numbers and
GPH‐codes to a corresponding ISO9999‐code, which is
translated into a classification. All urinary catheters and
accessories are classified under the monitor code “A1535
Catheters” and are subcategorized into different types of
catheters by an ISO‐code (e.g., disposable intermittent
catheters is ISO92406).

2.2 | Data analysis

For this study, all links between ZI‐numbers/GPH‐codes
and ISO‐codes were analyzed and checked by visual
control of the product names. In addition, all ZI‐numbers
were checked with the product information in Bever-
Online, a medical devices database from Nigella IT.14

Improper links between the ZI‐numbers, GPH‐codes, and
ISO‐codes, or incorrectly classified products, were re-
moved, which resulted in an improved classification for
medical devices which had been incorrectly classified.
All individual catheter users were linked with a unique
pseudonymised number to specific ISO codes. After re-
classification of the medical devices, we categorized all
CIC users for neurogenic or non‐neurogenic causes. For
this classification, we used the data of combined diag-
nosis and treatment codes (DBC code or Diagnose Be-
handeling Combinatie code) in the Netherlands from
2012 to 2018. The modified DBC code (DOT or Dbc On
the way to Transparency) was introduced on January 1,
2012, and is a code based on diagnosis and treatment for
individual patients. In the Netherlands, hospitals are
reimbursed for patients based on the DBC codes which
are maintained in the DBC‐information system (DIS) by
the Dutch Healthcare Authority (Nederlandse Zorgau-
toriteit; NZA). A predefined list of DBC codes was made,
and every DBC code was labeled for neurogenic or non‐
neurogenic cause (Supporting Information Appendix A).
There are no DBC codes available in the GIP database
before 2012. Every CIC user with a DBC code from this
predefined list between 2012 and 2018 was categorized
into a neurogenic or non‐neurogenic cause. If patients
had multiple DBC codes, the neurogenic overruled the
non‐neurogenic DBC code. Users without any DBC

between 2012 and 2018 were classified as unknown. We
adjusted the development of expenditures of intermittent
disposable catheters for inflation using the Consumer
Price Index (CPI) published by Statistics Netherlands.15

By adjusting for the general price development of con-
sumer goods and services, the changes in the ex-
penditures on CIC are the result of changes in volume
and specific price movements. All expenditures are ex-
pressed in prices of 2018 in euros.

3 | RESULTS

Before 2006, the GIP database only contained data on the
insured population under the public health insurance law
(Ziekenfondswet), which increased from 9.9 million in-
dividuals (64% of the Dutch population) in 1997 to 10.2
million (63% of the Dutch population) in 2005. The re-
maining population was insured by private health‐care
insurers and not included in the GIP database. In 2006,
the Dutch health insurance act was implemented. Since
then, data were available for the total insured population,
which increased from 16.2 million (99% of the Dutch
population in 2006) to 17.1 million (100% of the Dutch
population in 2018). As the insured population between
1997 and 2005 was only 63%–64% of the total Dutch po-
pulation, total numbers of CIC users were calculated using
population data over the years 1997–2018 of Statistic
Netherlands (Centraal Bureau Voor de Statistiek [CBS]).16

3.1 | CIC users

Between 1997 and 2018, the number of CIC users increased
from 92 per 100,000 insured persons in 1997 to 267 per
100,000 insured persons in 2018. During this 21‐year period,
the number of male CIC users almost quadrupled from 92 to
334 per 100,000 insured persons, female users more than
doubled from 91 to 201 per 100,000 insured persons. Male
and female CIC users per 100,000 insured persons are shown
separately in Figure 1A. The number of CIC users adjusted
for the total Dutch population is shown in Figure 1B.
Number of total users increased from 14,258 users
(7117 males/7140 females) in 1997 to 45,909 users
(28,518 males/17,391 females) in 2018.

Figure 2 presents the distribution of CIC use among
different gender and age groups. The number of male
users above 65 years old increased the most. Male users
between 75 and 84 years old almost quadrupled from 453
users per 100,000 insured persons in 1997 to 1700 users
per 100,000 insured in 2018. In the age‐group 65–74 years
old, male CIC users tripled from 287 per 100,000 insured
persons to 952 per 100,000 insured persons.
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Total numbers of neurogenic and non‐neurogenic
patients on CIC can be seen in Figure 3. CIC was
mostly performed by patients with a non‐neurogenic
cause, the numbers increased from 40.4% (13,395
users) in 2012 to 48.8% (19,046 users) in 2018. The

percentage of neurogenic bladder patients on CIC
remained stable (23.5%—7779 users to 23.3%—9090
users). The underlying cause of CIC was unknown in
27.9%—36.1% of the users, due to unknown DBC
codes.
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FIGURE 1 (A) Male and female CIC users
(clean intermittent catheter users) per 100,000
insured persons in the Netherlands between
1997 and 2018.(B) Male and female CIC users
(clean intermittent catheter users), adjusted for
the total population in the Netherlands between
1997 and 2018

42

113

212

392

589

724

35

60

102

157

221

441

39

84

272

952

1700

2040

25 

41 

111 

287 

453 

719 

0 500 1000 1500 2000 2500

Less than 25 years

25 - 44 years

45 - 64 years

65 - 74 years

75 - 84 years

85 years and more

Male and female users per 100,000 insured persons

1997 Male users 2018 Male users 1997 Female users 2018 female users

FIGURE 2 Age distribution of male and
female CIC users (clean intermittent catheter
users) in 1997 and 2018

BERENDSEN ET AL. | 879



3.2 | Costs of CIC

Costs adjusted for the total population can be seen in
Figure 4. The total costs of disposable catheters increased
from 16.4 million euros in 1997 to 74.6 million euros in
2018. Costs per user increased by 41% from 1151 euros in
1997 to 1624 euros in 2018 (Figure 5). The costs of urine
drainage bags per CIC user decreased from 175 euros in
2001 to 19 euros in 2018. There were no GIP data
available of urine drainage bag costs before 2001.

4 | DISCUSSION

This study explored the trends in use and costs of in-
termittent catheters in the national database of the
Netherlands from 1997 to 2018. We demonstrated that
CIC use nearly tripled, with the highest increase in men
between 75 and 84 years old. Almost half of all users
(49%) had a non‐neurogenic cause as underlying disease.
The total costs for CIC quadrupled to 74.4 million euros
in 2018, which was 5% of the total expenditure on

FIGURE 3 Distribution between
neurogenic and non‐neurogenic causes for CIC
(clean intermittent catheter users) in the
Netherlands between 2012 and 2018
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outpatient medical devices in the Netherlands (1.5 billion
euros).17 These findings demonstrate clearly a significant
increase in the use and costs of disposable catheters. The
actual number of CIC users found in this study is at least
three times higher than the 13,000 used in patient bro-
chures endorsed by the Dutch Society for Continence
Nurses.11 The increasing trend in CIC use demonstrates
the importance of this therapy for underactive bladder
patients as not all patients are suitable for alternative
therapies, such as sacral neuromodulation. This study
reports for the first time the prevalence of CIC patients in
the overall Dutch population. Other studies have tried to
address the prevalence of CIC in small groups of selected
neurogenic bladder patients in other countries, but could
not show reliable estimations for the total population.2 It
is also the first study to describe the amount of CIC pa-
tients with both neurogenic and non‐neurogenic causes.
However, it should be taken into account that this dis-
tribution was unknown in 27.9% to 36.1%, due to un-
available DBC codes. Individuals started before 2012,
without control visits in the hospital, lacked a registered
DBC code, and therefore, cannot be classified into a
neurogenic or non‐neurogenic cause. Regarding the
considerable increase of disposable catheter use in the
Netherlands, several factors might have contributed. For
example, the ageing population remains longer in-
dependent, and CIC can still be performed at old age.
The number of users in the older population increased
substantially. However, this can only explain part of the
observed increase in CIC users, as users increased in
every age category. A possible important explanation
is the adaptation of the recommendation of the
preferred use of CIC for urinary retention in the profes-
sional guidelines of urologists and rehabilitation
physicians.2,4,18,19 Second, (temporarily) CIC use for di-
latation of urethral strictures might became more com-
mon in ageing men. Another explanation is the ongoing
development of intermittent catheters resulting in higher
usability. Unfortunately, detailed information about the
intermittent catheters was not available. Therefore, we
were not able to allocate the increased use due to specific
developments in intermittent catheters, such as coated,
hydrophilic catheters, or catheters with a curved tip
(Tiemann or Coudé catheter).

Costs of outpatient medical devices in the Netherlands
are rising, and intermittent catheters are in the top four of
the highest expenditures.20 Generalized to the global
market size for CIC, estimated at 2.0 billion dollars in
2015, the Netherlands contributes up to 3.8% of the
expenditures for disposable catheters worldwide.1 These
findings show an obvious increase in total costs paralleled
to increased disposable catheter use. Besides this paral-
leled increase, costs per user gradually rose by 41%. On top

of this increase, tax rates dropped in 2001 from 21% to 6%.
Remarkably, costs per user still increased in that year.
This increase and the slight decrease since 2016 might be
explained by changes in the purchase policy of the health
insurance companies in the Netherlands. Unfortunately,
the annual reimbursement agreements between suppliers
and health insurance companies are confidential, so we
cannot give a certain explanation for the rise in costs per
user. According to Prieto et al., weekly costs for single‐use
hydrophilic catheters are around 36.4 euros per week,
resulting in annual costs per user around 1890 euros,
which is similar to the costs in this particular study (1624
euros).21

The generalizability of these results is subject to
limitations. First, disposable intermittent catheters are
reimbursed in the Netherlands and most European
Union countries, which might be in contrast to many
other non‐European countries. The results are therefore
difficult to extrapolate to other countries with different
reimbursement policies and, consequently, less avail-
ability of CIC equipment. This is especially the case for
low‐income countries in Africa and Central and South-
east Asia. A recent study from Tanzania described the
use of intermittent catheters among hospitalized and
outpatient individuals.22 Only 41.7% of all patients star-
ted CIC, for the remaining patients CIC equipment was
unavailable. After discharge from the rehabilitation
center, most CIC patients discontinued CIC. Second, the
GIP database only contains information about the num-
ber of prescriptions. No detailed information is available
for the period CIC was performed, nor the number of
catheters used per day. Patients on temporary CIC or low
frequent use of catheters are consequently also included
in this analysis (e.g., after botulinum toxin treatment or
patients with urethral strictures). Thus, no precise cal-
culation could be made on the number of catheters used
annually, nor on the plastic waste generated. Assuming
that two‐thirds of all users are chronic users with 4–6
catheters a day, we estimate that 55 million disposable
catheters are used in the Netherlands in 2018. According
to Sun et al., this is equivalent to 1.3 million kilograms of
nonbiodegradable waste.10

5 | CONCLUSIONS

Although this study is based on the total non‐
hospitalized and non‐institutionalized Dutch popula-
tion, the findings show substantial growth over the
past two decades in costs, use, and therefore plastic
waste. Another important observation is that almost
half of the CIC users have lower urinary tract problems
due to non‐neurogenic causes, which have never been
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described before. Only a part of the increased costs is
due to a price increase from manufacturers. It seems
that the main driver behind the exponential increase of
CIC use is the adaptation of professional guidelines.
Together with the unavailability of CIC equipment in
low‐income countries, and lack of evidence for the
superiority of disposable catheters compared with
reusable catheters, it is time to rethink the value of
disposable catheters.
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