
Health Policy 121 (2017) 180–188

Contents lists available at ScienceDirect

Health  Policy

j ourna l ho me  pa g e: www.elsev ier .com/ locate /hea l thpol

Increased  cost  sharing  and  changes  in  noncompliance  with
specialty  referrals  in  The  Netherlands

Thamar  E.M.  van  Escha,∗, Anne  E.M.  Brabersa,  Christel  E.  van  Dijka,
Lisette  Gusdorfb,  Peter  P.  Groenewegena,c,  Judith  D.  de  Jonga

a NIVEL, Netherlands Institute for Health Services Research, P.O. Box 1568, 3500 BN Utrecht, The Netherlands
b Vektis, P.O. Box 703, 3700 AS Zeist, The Netherlands
c Utrecht University, Department of Sociology, Department of Human Geography, The Netherlands

a  r  t  i c  l  e  i  n  f  o

Article history:
Received 17 May  2016
Received in revised form
21 November 2016
Accepted 1 December 2016

Keywords:
Primary health care
Cost sharing
Referral and consultation
Patient compliance
Netherlands
Longitudinal studies

a  b  s  t  r  a  c  t

Introduction:  The  compulsory  deductible,  a form  of patient  cost-sharing  in the Netherlands,
has  more  than  doubled  during  the  past  years.  There  are  indications  that  as a result,  refraining
from medical  care  has  increased.  We  studied  the  relation  between  patient  cost-sharing
and  refraining  from  medical  care  by evaluating  noncompliance  with  referrals  to  medical
specialists  over  several  years.
Methods:  Noncompliance  with  specialty  referrals  was  assessed  in  the  Netherlands  from
2008  until  2013,  using  routinely  recorded  referrals  from  general  practitioners  to  medical
specialists  and  claims  from  medical  specialists  to  health  insurers.  Associations  with  patient
characteristics  were  estimated  using  multilevel  logistic  regression  analyses.
Results: Noncompliance  rates  were  approximately  stable  from  2008  to 2010  and  increased
from 18% in  2010  to  27%  in 2013.  Noncompliance  was  highest  in  adults  aged  25–39  years.
The  increase  was highest  in  children  and  patients  with  chronic  diseases.  No  significantly
higher  increase  among  patients  from  urban  deprived  areas  was found.
Discussion/conclusion:  Noncompliance  increased  during  the rise  of  the  compulsory
deductible.  Our results  do  not  suggest  a one-to-one  relationship  between  increased  patient

cost-sharing  and  noncompliance  with  specialty  referrals.  In  order  to develop  effective  policy
for  reducing  noncompliance,  it is advisable  to focus  on the  mechanisms  for noncompliance
in  the  groups  with  the  highest  noncompliance  rates  (young  adults)  and  with  the  highest
increase  in  noncompliance  (children  and  patients  with  chronic  diseases).
1. Introduction

The compulsory deductible, a form of patient cost-

sharing in the Netherlands, has more than doubled during
the past years. In the Netherlands, basic health insurance
is obligatory for all citizens. The basic package is defined
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by the government and covers among others medical care
provided by general practitioners (GPs), medical special-
ists and midwives, and pharmaceutical care. For this basic
package a compulsory deductible (amount of expenses that
must be paid out-of-pocket before an insurer will pay any
expenses) is charged for all adult residents for all cov-
ered care, except general practice, community nursing and
maternity care [1]. This compulsory deductible increased

from D 150 in 2008, via D 220 in 2012 and D 350 in 2013,
to D 385 yearly in 2016 (Fig. 1). For citizens with lower
incomes, possibilities for compensation exist [1]. The aim
of this increment is to control health-care expenditures,
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Fig. 1. Dutch compul

oth through a funding shift and by increasing patients
ost awareness [2]. In response to the economic crisis, sev-
ral other governments (e.g., of Denmark, Greece, Ireland,
ussian Federation, Switzerland, and Turkey) increased or

ntroduced patient cost-sharing [3].
Although patient cost-sharing reduces individual med-

cal spending [4], it has drawbacks too. Macro effects on
ealth care expenditures generally prove to be limited [5,6]
nd there are indications that patient cost-sharing leads to
ealth inequalities between groups of patients [4,5] and
elayed needed care [7]. In the Netherlands, GPs state that
s a result of the increased compulsory deductible, refrain-
ng from medical care has increased [8]. Furthermore,
urveys among Dutch health-care users indicate increased
efraining from health care because of the costs involved
9–11]. For example, not picking up medication, not follow-
ng referrals to medical specialists, or avoiding visiting GPs
ecause of expected follow-up costs. Also in other Euro-
ean countries people experience unmet health-care needs
ecause of costs [12]. Refraining from medical care may
ave a negative impact on the well-being of the popula-
ion [13], through negative consequences for both clinical
utcome and health-care costs [14]. The above-mentioned
utcomes are based on self-reports. Insight in the relation
etween the increased compulsory deductible and refrain-

ng from medical care based on objective and comparable
gures over years is not yet available. The present paper
rovides insight in this relation by evaluating noncompli-
nce with referrals to medical specialists over the years.

In the Netherlands, GPs decide whether or not to refer
atients to medical specialists. They function as gatekeep-
rs, like they do in many European health-care systems
nd several health plans in the US [15,16]. The Dutch com-
ulsory deductible is charged for medical specialist care,
ut not for GP consultation. GPs can be visited free of
harge and patients decide to comply with a GP referral
r not. The compulsory deductible is charged if patients
ollow the referral. Noncompliance with specialty referrals

s therefore a form of refraining from medical care that

ay  be affected by the increased compulsory deductible.
ompliance with specialty referrals in the Netherlands is
reviously reported as 86.6% in 2008–2010 in a cross-
uctible, 2008–2016.

sectional study [17], which is higher than compliance rates
generally found in the US (63–83% [18–20]). The present
paper is the first in which the development of noncompli-
ance with specialty referrals over years, is related to the
increased compulsory deductible.

The association between the increased compulsory
deductible and refraining from medical care is expected
to differ between patient groups. Refraining is found
to be related to economic factors [21,22], and patient
cost-sharing tends to be associated with reduction in
health-care use especially in lower income groups [23,24].
So, we expect the influence of the increased compul-
sory deductible on noncompliance to be larger in patients
from urban deprived areas, who generally have lower
incomes [25]. Because of the nature of the Dutch com-
pulsory deductible, its influence on noncompliance is also
expected to differ with age and having chronic diseases.
Noncompliance or refraining is known to be higher among
younger patients [17,26]. Nevertheless, as the compulsory
deductible is charged for individuals aged 18 years or older,
its rise is not expected to further increase noncompliance
in children. Moreover, the compulsory deductible is often
easily met  for patients with more chronic diseases, as a
result of their high health-care costs [27–29]. Accordingly,
the influence of the compulsory deductible on noncom-
pliance can be expected to be smaller for these patients
than for patients without chronic diseases. To gain further
insight in the effect of the increased patient cost-sharing
on refraining from medical care, we investigate the associ-
ations between patient characteristics (age, having chronic
diseases, and the indicator ‘living in an urban deprived
area’ [25]) and noncompliance with specialty referrals over
years.

We aim to answer the following questions:

• Is the development of noncompliance with specialty
referrals over years in the Netherlands in line with the

development of the compulsory deductible?

We hypothesize that noncompliance increased
throughout the years and that it increased most in 2012
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Box 1: Ethics approval
Participating general practices were contractually
obliged to inform their patients about their partici-
pation in the NIVEL Primary Care Database and to
inform patients about the possibility to opt-out if they
objected to their data being included in the database.
Dutch law allows the use of extracts of electronic
health records for research purposes under certain
conditions. According to Dutch legislation, neither
obtaining informed consent nor approval by a medical
ethics committee is obligatory for this kind of obser-
vational studies [31]. This study has been approved
by the applicable governance bodies of NIVEL Primary

Care Database (no. 003.15.035).

and 2013, when the compulsory deductible increased
most (see Fig. 1).

• How did associations between patient characteristics
and noncompliance with specialty referrals develop over
years in the Netherlands?

We hypothesize that noncompliance with specialty
referrals increased more in adults than in children, more
in patients without chronic diseases than in patients with
chronic diseases and more in patients from urban deprived
areas than in patients from other areas.

2. Materials and methods

This was an observational, longitudinal study analyzing
noncompliance with specialty referrals from January 2008
until July 2013, using recorded referrals from GPs to medi-
cal specialists and claims from medical specialists to health
insurers. Data of all patients from selected general practices
with referrals to medical specialists in this period, were
examined. To assess noncompliance, referrals to medical
specialists and claims from medical specialists were linked.
Referrals from the second half of 2013 were not included
since those referrals may  have been completed in 2014.
At the moment of analysing, no claims were available for
2014, because the process of claiming and remunerating
takes up to 18 months.

2.1. Data

2.1.1. NIVEL primary care database
Starting point were referrals and patient data from

routine electronic health records of patients attending
general practices participating in the NIVEL Primary Care
Database [NIVEL PCD,30] (see Box 1 for information about
ethics approval). This database includes longitudinal data
on consultations, morbidity, prescriptions, referrals, and
laboratory results. The number of participating practices
changes yearly and is generally increasing.
Per year (2008–2013), we included data from prac-
tices that passed several checks regarding the quality of
data of morbidity and referrals [17]. All patients that were
registered the full year with one of these practices were
icy 121 (2017) 180–188

included. From these patients the following data were col-
lected:

• New referrals to medical specialists: referral date and
specialism. Repeat referrals were excluded because in
part of the study period only new referrals were recorded
and noncompliance might differ between new and repeat
referrals. Repeat referrals, i.e., referrals to medical spe-
cialists that were visited by the same patient in the
year before the referral, were excluded after linkage
with claims of medical specialists (see below for details).
Referrals to psychiatry were excluded as in part of the
study period no reliable psychiatry data were available.

• Health-care use: number of contacts with the GP and
number of specialty referrals.

• Morbidity: the number of chronic diseases, based on
recorded diagnostic codes (according to the International
Classification of Primary Care, ICPC [32]) and a list of 29
chronic diseases [33].

• Demographic characteristics: gender, age, and the indi-
cator ‘living in an urban deprived area’. The latter was
derived from capitation fees, that depend on whether
patients live in an urban deprived area or not. Urban
deprived areas are based on the percentage non-western
immigrants, percentage of residents with a low-income,
percentage of residents aged 15–64 years of age without
a job and the level of urbanization [25]. In 2012, recal-
ibration of Dutch urban deprived areas took place [25].
For one practice more than 50% of patients changed sta-
tus after this recalibration. This practice is excluded from
analyses.

2.1.2. Claims of medical specialist care
Claims of medical specialist care were available from

the centre for information of Dutch health insurers, Vek-
tis. Medical specialists in the Netherlands are paid through
Diagnosis Treatment Combinations (in Dutch: DBCs), a
casemix-based tariff for the entire treatment of a patient
by a medical specialist. For all medical specialist care,
medical specialists file claims with health insurers. If appli-
cable, health insurers subsequently charge the compulsory
deductible from patients. Vektis collects data from all
health insurers in the Netherlands which includes, among
others, DBCs claimed to all health insurers. Their database
contains data from all insured citizens and covers 99%
of the total Dutch population. For this study, begin dates
and specialty from claims of medical specialist care under
basic health insurance in 2007–2013 were used. The vast
majority of medical care provided by medical specialists
is covered in the basic health insurance [34]. Claims from
2008 until 2013 were used to investigate noncompliance
with new referrals from that period. Claims from 2007 were
used to exclude repeat referrals from 2008.

2.1.3. Linkage between referrals from the NIVEL PCD and
claims of medical specialists

Linkage on patient level between GP patients from the

NIVEL PCD and insured patients from Vektis data was  per-
formed using postal code (4 digits), gender and date of
birth. Patients were linked if the combination of postal
code, gender, and date of birth was  unique and matched
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Table  1
Numbers of included general practices and linked patients with referrals to medical specialist care.
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2008 20

Number of included general practices 24 29
Number of linked patients with new referrals 13028 13

etween both datasets. Immediately after linkage, postal
ode was deleted and date of birth was replaced by year
f birth to guarantee patients’ privacy. The percentage
f patients that could be linked ranged from 80% to 84%
er year, which is in line with previous research [17].
inked patients were representative of the Dutch popula-
ion with regards to age (distribution across groups within
% of the Dutch distribution), gender (within 1% of the
utch male/female ratio), and proportion of patients liv-

ng in a urban deprived area (3-6% per year in the selection
ersus 5% in the Netherlands). Patients who died, emi-
rated or had no Dutch health insurance after their referral,
ere excluded from further analyses. Of the remaining
atients, all patients with referrals to medical special-

sts were selected. The numbers of included practices and
inked patients with referrals per year are shown in Table 1.

.1.4. Determination of noncompliance with specialty
eferrals

For included patients, referrals to medical specialist care
ere linked to claims of medical specialist care using refer-

al date, claim date and specialty. Noncompliance with
eferrals was defined as not having a DBC claimed by the
edical specialty to whom the patient was referred to, that

tarted within six months after the referral.

.2. Measurements

.2.1. Dependent variable: noncompliance with specialty
eferrals (dichotomous)

Noncompliance on patient level was investigated per
ear in all linked patients with new referrals. Per year,
atients were considered noncompliant if they did not
omply with one or more new referrals from that year.

.2.2. Independent variables
To test our hypotheses, age, the number of chronic

iseases, and the indicator ‘living in an urban deprived
rea’ were included as independent variables (see Sup-
lementary Table). Additionally, gender and measures of
ealth-care use (the number of contacts with the GP and
he number of specialty referrals per year) were included
s control variables.

.3. Statistical analyses

First, descriptive analyses (Stata, version 13.1) were
erformed to determine noncompliance rates to specialty
eferrals per year. For 2013, only referrals from the first half
f the year were used. This is not expected to significantly
nfluence the results for 2013, since an evaluation of non-

ompliance rates per month in 2008–2013 did not show
ny systematic effects throughout the years. Next, noncom-
liance rates were calculated by patient characteristics age,
orbidity and living in an urban deprived area.
2010 2011 2012 First half of 2013

41 54 61 84
20087 29724 29909 27673

After that, associations between patient characteris-
tics and noncompliance were investigated using logistic
multilevel regression analyses (MLWIN 2.30, IGLS estima-
tion, 2nd order PQL). For each year in the study period,
a separate model was  estimated with noncompliance as
the dependent variable and patient characteristics as pre-
dicting variables. Models contained two levels, since the
data is hierarchically structured with patients nested in
general practices. Multilevel analysis corrects for the clus-
ter effect of hierarchically structured data. To determine
whether the magnitudes of the coefficients and intercepts
differed significantly between years, we  calculated arith-
metic differences between coefficients and their standard
deviations [35].

3. Results

3.1. Development of noncompliance with specialty
referrals over time

Percentages of noncompliant patients per year of refer-
ral are shown in Fig. 2. After a decrease from 2008 (20%)
to 2009 (18%), noncompliance gradually increased from
18% in 2010 to 27% in the first half of 2013. These rates
were based on DBC’s that started within six months of the
referral date. When we  extended this period to one year,
noncompliance rates per year decreased 1% maximum.
Comparison of the intercepts of the multilevel models (see
Supplementary Table) per year revealed significant dif-
ferences (p < 0.05) between years upward of 2011. The
largest rise in noncompliance took place in 2011, while
the compulsory deductible was increased most in 2012
and 2013. Regarding 2012 and 2013, noncompliance sig-
nificantly increased between 2010 and 2012 (p = 0.00), and
between 2011 and 2013 (p = 0.02), but not between subse-
quent years (p > 0.05).

Noncompliance rates were calculated per year of the
referral date. The compulsory deductible is charged at the
moment the referral is consumed. This may  be several
months after referral and can thus be in the year after
the referral. Evaluation of noncompliance rates per month
showed that in 2011 only, noncompliance was  higher for
referrals from the last three months (24%, 25% and 29% for
referrals from October, November, and December) than for
referrals from the first nine months of that year (mean: 22%,
Mann Whitney, p < 0.05).

3.2. Associations between patient characteristics and
noncompliance with specialty referrals over years

Percentages of noncompliant patients in the first half of

2013 (the most recent year with results) by patient charac-
teristics are shown in Fig. 3. The most obvious differences
are found for age and the number of chronic diseases.
Noncompliance in adult patients from 25 to 39 years old
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Fig. 2. Percentage of patients with new specialty referrals that did not comply with at least one of these referrals (noncompliance rate), per year and the
height  of the compulsory deductible per year (bottom line). Error bars represent 95% confidence intervals.
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Fig. 3. Percentage of patients with new specialty referrals that did not co
rate), by patient characteristics. “n” denotes the number of patients with 

(31%) is higher than in older patients (26–27%) and children
(25%), while noncompliance is lower in patients with-
out chronic diseases (26%) than in patients with chronic
diseases (28–29%). Results from the logistic multilevel
regression analyses show that these differences are signif-
icant (Supplementary Table).

Associations between patient characteristics and non-
compliance with specialty referrals per year, estimated
using logistic multilevel regression models, are shown in
a Supplementary Table.
3.2.1. Age
Noncompliance was generally higher in adults (over 18

years) than in children. These differences were approx-
imately equal in 2008, 2009, and 2010, with higher
ith at least one of these referrals in the first half of 2013 (noncompliance
eferral in 2013. Error bars represent 95% confidence intervals.

noncompliance in all groups over 18 than in children.
From 2011 on, differences between all groups over 18
and the under 18 reference group significantly decreased.
Combined with the significantly increasing intercept, this
means that the increase in noncompliance was  greatest in
patients under 18, for whom the compulsory deductible is
not in operation.

3.2.2. Living in an urban deprived area
The association with living in an urban deprived area
was  significant only in 2009 and 2012, with higher non-
compliance among patients from urban deprived areas.
Comparing regression results between years yielded no
significant differences.
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.2.3. Morbidity
From 2008 to 2011, noncompliance in patients with

hronic diseases was equal to or slightly lower than in
atients without chronic disease. In 2012 and 2013 on
he other hand, noncompliance was higher among patients
ith chronic diseases than in patients without chronic dis-

ases. Comparison of results in 2012 and 2013 with results
n previous years, showed significantly increasing asso-
iations with having a chronic disease. In other words,
oncompliance increased more in patients with chronic
iseases than in patients without chronic diseases.

.2.4. Control variables
No significant differences between years were found

n the association between gender and noncompliance.
his association was significant in 2008, 2011, and 2012:
oncompliance was lower in female patients than in
ale patients. In most years, noncompliance was  lower

f patients had more contacts with their GP. This associ-
tion did not change significantly over years. In all years,
oncompliance was higher among patients with more
eferrals. This association gradually weakened from 2008
o 2013.

. Discussion

We  investigated the association between patient cost-
haring and noncompliance with specialty referrals. In
he Netherlands, the compulsory deductible (a form of
atient cost-sharing) more than doubled from 2008 to
013. Therefore, noncompliance with specialty referrals in
he Netherlands was evaluated in that period.

.1. Development of noncompliance with specialty
eferrals over time

We  hypothesized that noncompliance would increase
imilarly to the development of the compulsory deductible.
ur results showed that the largest rise in noncompliance

ook place in 2011 (from 18% in 2010 to 23% in 2011),
hereas the compulsory deductible increased most in 2012

nd 2013. This increase in noncompliance in 2011 is found
o be caused by a large increase of noncompliance in the last

onths of that year. Referrals from those months would
robably have been consumed in 2012, the year in which
he compulsory deductible increased to D 220 (D 170 in
011). As the compulsory deductible is charged at the
oment the referral is followed, the increase in noncom-

liance in the last months of 2011 is possibly related to
he rise of the compulsory deductible in 2012. In 2012 and
013 (when the compulsory deductible increased to D 350)
oncompliance rates increased less: to 26% and 27% respec-
ively. An explanation for this may  be a natural limit to
oncompliance, as the majority of patients will probably
lways comply.

.2. Associations between patient characteristics and

oncompliance with specialty referrals over years

We  hypothesized that noncompliance with specialty
eferrals increased more in patients from urban deprived
icy 121 (2017) 180–188 185

areas, who  generally have lower incomes [25], than in other
patients. As a consequence of the nature of the compul-
sory deductible, we also hypothesized that noncompliance
increased more in adults than in children, and more in
patients without chronic diseases than in patients with
chronic diseases. Comparison of multilevel logistic regres-
sion models between years showed opposite results with
respect to age and morbidity, and no significant changes
regarding living in an urban deprived area.

We  found that noncompliance increased more in
children than in adults. This, and the substantial noncom-
pliance rate among children (25% in 2013), is unexpected
and worrying. As the compulsory deductible is not in oper-
ation for this group, noncompliance in patients under 18
is probably related to other than financial reasons. Further
research is needed to understand this high noncompliance
rate and to provide insight in the consequences.

Noncompliance increased more in patients with chronic
diseases than in patients without chronic diseases. This
is not likely to be related to the increased compulsory
deductible, which is often easily met  in patients with more
chronic diseases as a result of their high health-care costs
[27–29]. Other patient factors, doctor factors, and factors
related to the doctor-patient relationship, are found to
be associated with noncompliance with prescribed med-
ications in patients with chronic diseases [36]. Moreover,
everyday self-care decision making in experienced patients
with chronic diseases differs from one-time decision mak-
ing in other patients [37]. Patients with chronic diseases
may  carry out a ‘cost-benefit’ analysis of each treatment.
For them, the concept of compliance is shown to be largely
irrelevant in decision making [38]. Further analyses may
provide insight in noncompliance among patients with
specific chronic diseases.

Generally, differences between groups were small com-
pared to the overall increase from 18% in 2010 to 27% in
2013. In 2013, noncompliance rates ranged from 25% to
30% with age group and from 26% to 29% with the num-
ber of chronic diseases. Altogether, the larger increases in
noncompliance in children and in patients with chronic
diseases are probably unrelated to the increased compul-
sory deductible. Nevertheless, there may  be specific groups
that were not distinguished in the present study (e.g.,
unemployed people or students), for whom the increasing
compulsory deductible was a major reason not to comply
with specialty referrals.

4.3. Reasons for noncompliance

Our results suggest that the rise of the compulsory
deductible is to some extent related to the increase in non-
compliance. This is supported by surveys among Dutch
health-care users that indicate increased refraining from
health care because of the costs involved [9–11]. How-
ever, the faint relation from the present study and the fact
that a recent survey showed that only about half of the
respondents were aware of the height of the compulsory

deductible [39], indicate that there must be other reasons
too. One possible complimentary reason is the financial
crisis, which took place during the same period [3]. Fur-
thermore, research from the US revealed the patient’s belief
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that the health problem had resolved and lack of time as the
most common reasons for noncompliance with specialty
referrals [40]. Moreover, healthcare avoidance in general
proves to be related to sociodemographic factors, personal
barriers (including costs), provider issues, and adminis-
trative issues [13]. Further research on the reasons for
noncompliance with specialty referrals is necessary to gain
more insight in the effect of increasing patient cost-sharing
and the interaction between patient cost-sharing and other
factors.

4.4. Implications

Effects of noncompliance with specialty referrals are
unclear. Although it is known that refraining from medical
care may  have negative consequences for both clinical out-
come and health-care costs, less is known about the effects
of noncompliance with specialty referrals [14]. Though not
yet investigated, noncompliance is likely to have an adverse
impact as well. The increase we found can thus be consid-
ered undesirable and strengthens the urgency for research
on the effects of noncompliance. For instance, compar-
isons of longitudinal health-care use between compliant
and noncompliant patients can provide insight in the impli-
cations of noncompliance. Moreover, noncompliance rates
by specialty and diagnosis can give information about the
severity of the health problem for which patients were
referred.

Andersen and Newman state in their framework for
health-care use that in the ideal situation with equitable
distribution of services, the effect of enabling factors such
as income, should be minimized [40]. As there were no sig-
nificant changes regarding the indicator ‘living in an urban
deprived area’ (related to income), we found no direct indi-
cations for a worsening equitable distribution of services as
a result of the increased compulsory deductible. However,
this indicator is a rough approximation of income. Previous
surveys did show a relation between income and refrain-
ing from health care because of the costs involved in The
Netherlands [9]. Because the compulsory deductible also
increased after 2013 it is recommended to continue moni-
toring noncompliance if more recent data are available.

Like in many other European health-care systems and
several health plans in the US [15,16], Dutch GPs function
as gatekeepers: they decide whether or not to refer patients
to medical specialists. The Dutch compulsory deductible is
in operation for medical specialist care and other types of
care, but not for GP consultation. As a substantial propor-
tion of patients did not comply with referrals to medical
specialist care, and GPs are assumed to refer to necessary
medical care only, it is questionable whether the benefits
of this type of patient cost-sharing outweigh the adverse
effects such as refraining from necessary medical care.

4.5. Comparison with existing literature

Noncompliance rates of 18–20% in 2008–2010 seem

higher than reported by van Dijk et al. [17] who found that
87% of referrals were followed. However, van Dijk et al.
reported the number of referrals, while we report the num-
ber of patients that did not comply with at least one referral.
icy 121 (2017) 180–188

Our approach leads to higher noncompliance if patients
have more referrals and do not comply with only one refer-
ral. In the present study population, 37% of the patients
had more than one referral in a specific year. Our non-
compliance rates cannot be compared directly to results
from most other studies (noncompliance rates of 17–37%
[18–20]) because many studies are conducted in the US
where unmet care needs are probably higher [41], or use
other research methods such as surveys.

The associations between patients characteristics and
noncompliance we  found are broadly in line with results
from previous studies. The higher noncompliance or
refraining among young adults we  found in the entire study
period, is reported previously [17,26]. The higher non-
compliance in patients with more chronic diseases was
significant in 2013, but not in most groups and years in
2008–2010 (Supplementary Table), which is in line with
van Dijk et al. [17]. Finally, several previous studies report
associations between economic factors and noncompliance
or refraining [21,22]. van Dijk et al. [17] reported higher
noncompliance with specialty referrals among patients
living in an urban deprived area in 2008–2010. Being sig-
nificant in 2009 and 2012 only, this association is partly
reproduced in the present study (Supplementary Table).
Possible explanations for differences between both studies
are analyses of patients vs. referrals (see above), slightly
different selections of general practices and the inclusion
of health-care use control variables in the present study but
not in the study by van Dijk et al. [17].

4.6. Strengths and limitations

The main strength of the present study is the dataset
we used. We  used a large dataset with routinely recorded
referrals and claims that enabled us to investigate noncom-
pliance objectively and comparably across years, which
was  to our knowledge never done before.

There are also some limitations. First, we  examined
noncompliance aggregated across all patients with refer-
rals. However, the effect of the compulsory deductible may
depend on the time of the year and previous individual
health-care costs in that year. Hence, analyses per month,
taking into account individual previous health-care costs,
may  provide better insight in the effect of the compul-
sory deductible on noncompliance. Also, we  were not able
to assess reasons for noncompliance, which complicates
the interpretation of our results. Moreover, the noncom-
pliance rates we  report are upper limits, since referrals
can wrongly be considered as ‘not completed’ because of
the dependence on basic insurance claims of medical spe-
cialists. Besides data inaccuracies that could have led to
unjustified noncompliance, in exceptional cases it is pos-
sible that patients were referred for treatments that were
not covered in the basic insurance or that patients were
treated abroad. Finally, patients who do not want to pay the
compulsory deductible, may  refrain from visiting the GP to

avoid being referred to a medical specialist. These patients
were not included in the present analyses. The same holds
for patients who  are not referred because they indicated
that they cannot afford it.
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. Conclusions

Noncompliance with specialty referrals in the
etherlands gradually increased from 2010 to 2013,

he period in which the Dutch compulsory deductible, a
orm of patient cost-sharing, increased substantially. High-
st noncompliance rates are found among young adults.
oncompliance increased most among patients under
8 and among patients with chronic diseases, although
ifferences between groups are relatively small. These
esults do not suggest a one-to-one relationship between
ncreasing patient cost-sharing and noncompliance with
pecialty referrals, but do not rule out an effect of patient
ost-sharing on noncompliance either. The increase we
ound strengthens the urgency for further research on the
ffects of noncompliance. In order to develop effective
olicy for reducing noncompliance, it is advisable to focus
n mechanisms for noncompliance in the groups with the
ighest noncompliance rates (young adults) and with the
ighest increase in noncompliance (children and patients
ith chronic diseases).

onflict of interest

The authors have no conflict of interest to declare
elated to the content of the manuscript.

cknowledgements

This study was financially supported by the Dutch Min-
stry of Health, Welfare and Sport. The Ministry had no
ole in the analysis and interpretation of data and in the
riting of the article. We  thank the participating general
ractitioners for their contribution to this study and Peter
preeuwenberg (NIVEL) for programming the statistical
nalyses.

ppendix A. Supplementary data

Supplementary data associated with this arti-
le can be found, in the online version, at
ttp://dx.doi.org/10.1016/j.healthpol.2016.12.001.

eferences

[1] Kroneman M,  Boerma W,  van den Berg M,  Groenewegen P, de Jong
J,  van Ginneken E. The Netherlands: health system review. Health
systems in transition. Kopenhagen: WHO  Regional Office for Europe;
2016.

[2] Ministry of Finance. Dutch State budget agreement; 2013.
Available at: http://www.rijksbegroting.nl/algemeen/gerefereerd/1/
7/0/kst170654.html [Accessed 12 May  2016].

[3] Mladovsky P, Srivastava D, Cylus J, Karanikolos M,  Evetovits T, Thom-
son  S, et al. Health policy responses to the financial crisis in Europe.
World Health Organization; 2012.

[4] Newhouse JP. Consumer-directed health plans and the RAND health
insurance experiment. Health Affairs 2004;23(6):107–13.

[5] Rubin RJ, Mendelson DN. A framework for cost-sharing policy anal-
ysis. Pharmacoeconomics 1996;10(2):56–67.
[6] Robinson R. User charges for health care. In: Mossialos E, Dixon A,
Figueras J, et al., editors. Funding health care: options for Europe.
Buckingham, UK: Open University Press; 2002. p. 161–83.

[7] Collins SR, Rasmussen PW,  Doty MM,  Beutel S. Too high a price: out-
of-pocket health care costs in the United States. Findings from the

[

icy 121 (2017) 180–188 187

commonwealth fund health care affordability tracking survey, 29.
2014. p. 1–11.

[8] Landelijke huisartsvereniging (LHV). Patiënten mijden steeds vaker
zorg. De Dokter 2013:19–21.

[9] Faber MJ,  van Loenen T, Westert GP. International health policy sur-
vey 2013, commonwealth fund. Nijmegen: IQ Healthcare; 2013.

10] Schoen C, Osborn R, Squires D, Doty MM.  Access, affordability, and
insurance complexity are often worse in the United States compared
to ten other countries. Health Affairs 2013;32(12):2205–15.

11] Brabers AEM, de Jong JD. Perceptions about affordability of care in
the Netherlands. Eurohealth 2014;20(4):31–4.

12] Koolman X. Unmeet need for health care in Europe. Proceedings of
the EU-SILC conference, comparative EU statistics on income and
living conditions: issues and challenges 2007:19–81.

13] Byrne SK. Healthcare avoidance: a critical review. Holistic Nursing
Practice 2008;22(5):280–92.

14] Cleemput I, Kesteloot K, DeGeest S. A review of the literature on the
economics of noncompliance. Room for methodological improve-
ment. Health Policy 2002;59(1):65–94.

15] Kringos DS. The strength of primary care in Europe [thesis]. Utrecht:
Utrecht University; 2012.

16] Forrest CB. Primary care gatekeeping and referrals: effective filter or
failed experiment? BMJ  2003;326(7391):692–5.

17] van Dijk CE, de Jong JD, Verheij RA, Jansen T, Korevaar JC, de Bakker
DH. Compliance with referrals to medical specialist care: patient and
general practice determinants: a cross-sectional study. BMC Family
Practice 2016;17(1):1.

18] Forrest CB, Shadmi E, Nutting PA, Starfield B. Specialty referral com-
pletion among primary care patients: results from the ASPN referral
study. The Annals of Family Medicine 2007;5(4):361–7.

19] Bourguet C, Gilchrist V, McCord G. The consultation and refer-
ral  process: a report from NEON. Journal of Family Practice
1998;46(1):47–54.

20] Byrd JC, Moskowitz MA.  Outpatient consultation. Journal of General
Internal Medicine 1987;2(2):93–8.

21] Molarius A, Simonsson B, Lindén-Boström M,  Kalander-Blomqvist M,
Feldman I, Eriksson HG. Social inequalities in self-reported refraining
from health care due to financial reasons in Sweden: health care on
equal terms? BMC  Health Services Research 2014;14(1):1.

22] Westin M,  Åhs A, Persson KB, Westerling R. A large proportion of
Swedish citizens refrain from seeking medical care—lack of confi-
dence in the medical services a plausible explanation? Health Policy
2004;68(3):333–44.

23] Dixon A, Figueras J. In: Kutzin J, editor. Funding health care: options
for Europe. Open University Press Buckingham; 2002.

24] ECD: Health at a Glance. OECD indicators; OECD Publishing, 2015.
English summary available at: http://www.keepeek.com/Digital-
Asset-Management/oecd/social-issues-migration-health/health
-at-a-glance-2015/summary/english 47801564-en#page1
[Accessed 12 May  2016].

25] Devillé WLJM,  Wiegers TA. Herijking stedelijke achterstandsge-
bieden 2012. Utrecht: NIVEL; 2012.

26] Spleen AM,  Lengerich EJ, Camacho FT, Vanderpool RC. Health care
avoidance among rural populations: results from a nationally repre-
sentative survey. The Journal of Rural Health 2014;30(1):79–88.

27] Van Kleef RC, Van de Ven WP,  Van Vliet RC. Shifted deductibles for
high risks: more effective in reducing moral hazard than traditional
deductibles. Journal of Health Economics 2009;28(1):198–209.

28] Lorig KR, Ritter P, Stewart AL, Sobel DS, Brown Jr BW,  Ban-
dura A, et al. Chronic disease self-management program: 2-year
health status and health care utilization outcomes. Medical Care
2001;39(11):1217–23.

29] Van der Veer J, Waverijn G, Spreeuwenberg P, Rijken M.  Werk en
Inkomen: kerngegevens en trends. Rapportage 2013. Utrecht: NIVEL;
2013.

30] NIVEL. Primary Care Database (PCD). Available at:
http://nivel.nl/en/dossier/nivel-primary-care-database [Accessed
05 December 2016].

31] Dutch Civil Law. Article 7:458. Available at:
http://www.dutchcivillaw.com/civilcodebook077.htm [Accessed 05
December 2016].

32] Lamberts H, Wood M.  International classification of primary care.
Oxford: Oxford University Press; 1987.

33] van Oostrom SH, Picavet HSJ, van Gelder BM,  Lemmens LC, Hoey-

mans N, van Dijk CE, et al. Multimorbidity and comorbidity in the
Dutch population-data from general practices. BMC  Public Health
2012;12(1):1.

34] NZA. Nederlandse Zorgautoriteit Marktscan medisch specialistische
zorg. Utrecht; 2014.

http://dx.doi.org/10.1016/j.healthpol.2016.12.001
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0005
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0005
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0005
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0005
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0005
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0005
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0005
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0005
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0005
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0005
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0005
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0005
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0005
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0005
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0005
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0005
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0005
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0005
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0005
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0005
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0005
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0005
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0005
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0005
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0005
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0005
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0005
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0005
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0005
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0005
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0005
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0005
http://www.rijksbegroting.nl/algemeen/gerefereerd/1/7/0/kst170654.html
http://www.rijksbegroting.nl/algemeen/gerefereerd/1/7/0/kst170654.html
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0015
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0015
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0015
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0015
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0015
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0015
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0015
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0015
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0015
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0015
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0015
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0015
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0015
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0015
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0015
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0015
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0015
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0015
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0015
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0015
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0015
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0015
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0015
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0015
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0015
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0015
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0015
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0015
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0020
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0020
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0020
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0020
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0020
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0020
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0020
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0020
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0020
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0020
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0020
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0020
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0020
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0020
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0020
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0020
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0025
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0025
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0025
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0025
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0025
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0025
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0025
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0025
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0025
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0025
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0025
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0025
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0025
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0025
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0025
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0030
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0030
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0030
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0030
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0030
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0030
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0030
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0030
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0030
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0030
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0030
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0030
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0030
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0030
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0030
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0030
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0030
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0030
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0030
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0030
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0030
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0030
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0030
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0030
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0030
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0030
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0030
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0030
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0030
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0030
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0030
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0030
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0030
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0035
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0040
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0040
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0040
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0040
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0040
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0040
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0040
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0040
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0040
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0040
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0040
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0040
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0040
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0045
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0045
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0045
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0045
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0045
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0045
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0045
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0045
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0045
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0045
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0045
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0045
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0045
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0045
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0045
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0045
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0045
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0045
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0045
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0050
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0050
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0050
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0050
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0050
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0050
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0050
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0050
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0050
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0050
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0050
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0050
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0050
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0050
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0050
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0050
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0050
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0050
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0050
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0050
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0050
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0050
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0050
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0050
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0050
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0050
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0050
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0050
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0050
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0050
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0055
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0055
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0055
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0055
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0055
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0055
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0055
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0055
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0055
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0055
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0055
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0055
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0055
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0055
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0055
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0055
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0055
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0060
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0060
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0060
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0060
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0060
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0060
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0060
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0060
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0060
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0060
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0060
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0060
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0060
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0060
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0060
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0060
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0060
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0060
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0060
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0060
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0060
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0060
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0060
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0060
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0060
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0060
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0060
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0060
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0065
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0065
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0065
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0065
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0065
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0065
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0065
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0065
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0065
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0065
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0065
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0065
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0065
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0070
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0070
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0070
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0070
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0070
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0070
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0070
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0070
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0070
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0070
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0070
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0070
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0070
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0070
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0070
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0070
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0070
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0070
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0070
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0070
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0070
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0070
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0070
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0070
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0070
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0070
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0075
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0075
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0075
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0075
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0075
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0075
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0075
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0075
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0075
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0075
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0075
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0075
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0075
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0075
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0080
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0080
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0080
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0080
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0080
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0080
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0080
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0080
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0080
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0080
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0080
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0080
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0080
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0080
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0080
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0080
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0085
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0085
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0085
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0085
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0085
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0085
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0085
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0085
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0085
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0085
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0085
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0085
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0085
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0085
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0085
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0085
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0085
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0085
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0085
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0085
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0085
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0085
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0085
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0085
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0085
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0085
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0085
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0085
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0085
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0085
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0085
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0085
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0085
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0085
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0090
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0090
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0090
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0090
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0090
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0090
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0090
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0090
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0090
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0090
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0090
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0090
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0090
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0090
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0090
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0090
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0090
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0090
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0090
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0090
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0090
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0090
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0090
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0090
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0090
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0090
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0090
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0090
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0090
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0090
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0095
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0095
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0095
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0095
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0095
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0095
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0095
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0095
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0095
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0095
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0095
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0095
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0095
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0095
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0095
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0095
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0095
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0095
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0095
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0095
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0095
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0095
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0095
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0100
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0100
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0100
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0100
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0100
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0100
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0100
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0100
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0100
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0100
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0100
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0100
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0100
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0100
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0105
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0105
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0105
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0105
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0105
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0105
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0105
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0105
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0105
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0105
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0105
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0105
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0105
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0105
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0105
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0105
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0105
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0105
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0105
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0105
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0105
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0105
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0105
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0105
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0105
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0105
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0105
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0105
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0105
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0105
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0105
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0105
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0105
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0105
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0105
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0105
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0110
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0110
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0110
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0110
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0110
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0110
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0110
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0110
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0110
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0110
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0110
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0110
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0110
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0110
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0110
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0110
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0110
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0110
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0110
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0110
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0110
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0110
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0110
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0110
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0110
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0110
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0110
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0110
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0110
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0110
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0110
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0110
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0110
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0110
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0110
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0110
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0115
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0115
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0115
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0115
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0115
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0115
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0115
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0115
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0115
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0115
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0115
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0115
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0115
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0115
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0115
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0115
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0115
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0115
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0115
http://www.keepeek.com/Digital-Asset-Management/oecd/social-issues-migration-health/health-at-a-glance-2015/summary/english_47801564-en#page1
http://www.keepeek.com/Digital-Asset-Management/oecd/social-issues-migration-health/health-at-a-glance-2015/summary/english_47801564-en#page1
http://www.keepeek.com/Digital-Asset-Management/oecd/social-issues-migration-health/health-at-a-glance-2015/summary/english_47801564-en#page1
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0125
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0125
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0125
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0125
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0125
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0125
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0125
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0125
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0125
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0125
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0125
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0125
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0130
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0130
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0130
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0130
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0130
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0130
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0130
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0130
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0130
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0130
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0130
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0130
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0130
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0130
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0130
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0130
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0130
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0130
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0130
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0130
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0130
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0130
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0130
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0130
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0130
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0130
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0130
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0130
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0130
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0135
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0135
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0135
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0135
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0135
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0135
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0135
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0135
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0135
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0135
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0135
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0135
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0135
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0135
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0135
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0135
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0135
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0135
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0135
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0135
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0135
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0135
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0135
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0135
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0135
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0135
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0135
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0135
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0135
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0135
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0135
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0140
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0140
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0140
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0140
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0140
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0140
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0140
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0140
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0140
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0140
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0140
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0140
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0140
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0140
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0140
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0140
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0140
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0140
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0140
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0140
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0140
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0140
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0140
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0140
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0140
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0140
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0140
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0140
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0140
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0140
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0140
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0140
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0140
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0145
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0145
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0145
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0145
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0145
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0145
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0145
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0145
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0145
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0145
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0145
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0145
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0145
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0145
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0145
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0145
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0145
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0145
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0145
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0145
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0145
http://nivel.nl/en/dossier/nivel-primary-care-database
http://www.dutchcivillaw.com/civilcodebook077.htm
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0160
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0160
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0160
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0160
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0160
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0160
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0160
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0160
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0160
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0160
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0160
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0160
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0160
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0160
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0165
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0165
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0165
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0165
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0165
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0165
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0165
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0165
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0165
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0165
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0165
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0165
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0165
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0165
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0165
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0165
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0165
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0165
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0165
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0165
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0165
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0165
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0165
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0165
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0165
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0165
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0165
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0165
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0165
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0165
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0165
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0165


ealth Pol

[

[

[

[

[

[

188 T.E.M. van Esch et al. / H

35] Clogg CC, Petkova E, Haritou A. Statistical methods for comparing
regression coefficients between models. American Journal of Sociol-
ogy 1995;126:1261–93.

36] Vermeire E, Hearnshaw H, Van Royen P, Denekens J. Patient
adherence to treatment: three decades of research. A compre-

hensive review. Journal of Clinical Pharmacy and Therapeutics
2001;26(5):331–42.

37] Paterson BL, Russell C, Thorne S. Critical analysis of everyday self-
care decision making in chronic illness. Journal of Advanced Nursing
2001;35(3):335–41.

[

icy 121 (2017) 180–188

38] Donovan JL, Blake DR. Patient non-compliance: deviance or reasoned
decision-making? Social Science & Medicine 1992;34(5):507–13.

39] van Esch TEM, Brabers AEM, van Dijk C, Groenewegen PP, De Jong JD.
Inzicht in zorgmijden. Utrecht: NIVEL; 2015.

40] Andersen R, Newman JF. Societal and individual determinants of

medical care utilization in the United States. Milbank Quarterly
2005;83(4). Online-only.

41] ECD. OECD Health Care Quality Indiators; 2015. Available at:
http://stats.oecd.org/Index.aspx?DataSetCode=HEALTH HCQI
[Accessed 12 May 2016].

http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0175
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0175
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0175
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0175
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0175
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0175
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0175
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0175
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0175
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0175
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0175
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0175
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0175
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0175
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0175
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0175
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0175
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0175
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0175
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0175
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0175
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0175
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0180
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0180
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0180
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0180
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0180
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0180
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0180
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0180
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0180
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0180
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0180
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0180
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0180
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0180
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0180
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0180
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0180
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0180
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0180
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0180
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0180
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0180
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0180
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0180
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0180
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0180
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0180
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0180
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0180
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0180
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0185
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0185
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0185
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0185
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0185
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0185
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0185
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0185
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0185
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0185
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0185
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0185
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0185
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0185
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0185
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0185
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0185
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0185
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0185
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0185
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0185
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0185
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0185
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0185
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0190
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0190
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0190
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0190
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0190
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0190
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0190
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0190
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0190
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0190
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0190
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0190
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0190
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0190
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0190
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0190
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0190
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0195
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0195
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0195
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0195
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0195
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0195
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0195
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0195
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0195
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0195
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0195
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0195
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0195
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0195
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0195
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0195
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0195
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0195
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0195
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0200
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0200
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0200
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0200
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0200
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0200
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0200
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0200
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0200
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0200
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0200
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0200
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0200
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0200
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0200
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0200
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0200
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0200
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0200
http://refhub.elsevier.com/S0168-8510(16)30330-X/sbref0200
http://stats.oecd.org/Index.aspx?DataSetCode=HEALTH_HCQI

	Increased cost sharing and changes in noncompliance with specialty referrals in The Netherlands
	1 Introduction
	2 Materials and methods
	2.1 Data
	2.1.1 NIVEL primary care database
	2.1.2 Claims of medical specialist care
	2.1.3 Linkage between referrals from the NIVEL PCD and claims of medical specialists
	2.1.4 Determination of noncompliance with specialty referrals

	2.2 Measurements
	2.2.1 Dependent variable: noncompliance with specialty referrals (dichotomous)
	2.2.2 Independent variables

	2.3 Statistical analyses

	3 Results
	3.1 Development of noncompliance with specialty referrals over time
	3.2 Associations between patient characteristics and noncompliance with specialty referrals over years
	3.2.1 Age
	3.2.2 Living in an urban deprived area
	3.2.3 Morbidity
	3.2.4 Control variables


	4 Discussion
	4.1 Development of noncompliance with specialty referrals over time
	4.2 Associations between patient characteristics and noncompliance with specialty referrals over years
	4.3 Reasons for noncompliance
	4.4 Implications
	4.5 Comparison with existing literature
	4.6 Strengths and limitations

	5 Conclusions
	Conflict of interest
	Acknowledgements
	Appendix A Supplementary data
	References


