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GENERAL INTRODUCTION

GENERAL INTRODUCTION

Socioeconomic inequalities in healthcare use
Socioeconomic inequalities in acute healthcare use
The socioeconomic pattern of healthcare services use mirrors the presence of
socioeconomic inequalities in health status and health behaviour. Socioeconomic status
(SES) is a strong predictor for someone’s healthcare use and follows a gradient reflecting
more advantageous use-patterns and outcomes for each higher stratum of SES

1-4

.

Preventive services and specialist care are generally used more often by prosperous
individuals, whereas socioeconomically vulnerable individuals tend to use more
unplanned and acute care

1 2 4-9

. Higher use rates of acute care services are observed in

the use of ambulance services, hospital emergency departments (ED), and acute primary
care services 10-13.
Acute care use impedes the continuity of care, care coordination, and the personcentred approach which specifically benefits socioeconomically vulnerable individuals
due to their generally more complex health problems 3 14-16. Moreover, quality and safety
of care in acute care settings are challenged due to high workload and scarcity of time 10.
Additional to possible unsolicited outcomes of acute care use for patients, acute care
services suffer from overcrowding and use for non-urgent health problems

10 12

. The

supposed inappropriate acute care use therefore hampers the sustainability of acute care
provision and raises healthcare expenditures

10 12 16 17

. Furthermore, with an aging

population and consequently higher overall healthcare demand, it is more than ever
important to foster efficient, safe, and fair allocation of scarce resources in the healthcare
system at large 1 9 18.
The use of acute care could result from impeded access to other healthcare services and
function as regular source of care, or even as last resort

10 19-21.

Alternatively, higher ED

attendance could be a matter of inclination as well, as higher preference is typically
observed more often in socioeconomically vulnerable people. The accessibility of acute
care is generally perceived as low threshold, convenient, and qualified for treatment of all
possible health problems

10 19

. Disadvantaged individuals for instance expected more

expertise from healthcare professionals, better diagnostics, and better and quicker

9
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treatment at the ED than they would obtain in general practice 2 19. Limited health literacy
is another factor related to higher rates of ED use and to more preventable unplanned
hospital use due to conditions that could have been treated in general practice 22.
Equity in healthcare as policy objective
Equity in the provision of healthcare is one of the central objectives of health policies
across countries, reflected in the aim to provide equal care for equal need

1 14 23-26

. The

healthcare system offers a setting in which health inequalities can be reinforced, but also
can be smoothened by altering the configurations of the system

3 14 23

. Some healthcare

system configurations yield more equitable access to health services than others. Primary
healthcare focussed healthcare systems are related to better accessibility of healthcare
and health inequalities are less predominant in countries with a strong primary healthcare
system 3 27-30. In countries without universal health coverage, and where no gate-keeping
role for general practice is in effect, socioeconomic inequalities in the use of healthcare
services are larger 31. That brings up the question whether and to what extent inequalities
in the use of acute care exist in a strongly primary healthcare focussed system.
Socioeconomic health inequalities
Socioeconomic inequalities in healthcare use could partly be explained by the higher
healthcare need due to the generally poorer health status of disadvantaged people.
People with a low SES contract chronic conditions at much earlier age than more affluent
people, live more years with disability, and have a poorer life expectancy 9 18 32-35. Although
average life expectancy in Europe in 2016 counted 81 years, large differences between
socioeconomic groups were observed. The largest divide in life expectancy was observed
in the Slovak Republic, with the highest educated men at age 30 having an almost 14.5
years longer life expectancy than the lowest educated men. For the Netherlands, life
expectancy at age 30 was almost 6 years higher in the highest compared with the lowest
educated men. For women the difference was somewhat smaller with almost 4.5 years
between the highest and lowest educated. Moreover, large differences were observed in
self-reported health across EU countries. Whereas almost 80% of the people from the
highest income group reported being in good health, this was only 60% within the lowest
income group. Although in the Netherlands the average of self-reported good health was

10
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generally higher (76%), the gap between the highest and lowest income group was equally
large 18. Furthermore, socioeconomic vulnerability is associated with higher prevalence of
multimorbidity, which emerges at substantially younger age, and higher prevalence of
mental illness

32

. Following from the health policy aim to provide equal care for equal

need, the higher healthcare need of socioeconomically vulnerable people therefore
theoretically should be reflected in overall higher healthcare use. However, the ‘inverse
care law’ often appears to be in effect, resulting in lower accessibility of care for the most
needy, i.e. socioeconomically vulnerable, people

36

. Consequently, the question whether

equal care for equal need is provided needs to be answered taking health status into
account.
Possible explanations for health inequalities
Socioeconomic health inequalities are an extensively studied topic. Explanations for the
mechanisms underlying SES differences in health behaviour and health outcomes have
been reported in numerous studies. They include a wide range of theories in public health,
epidemiology, and in health services research. As such, much is known about associations
between SES and health behaviour, health outcomes and health services use
45

2 3 23 27 34 37-

. For instance, health behaviour is largely socioeconomically patterned with generally

poorer health behaviour in each lower stratum of SES

42

. Low SES individuals typically

smoke more often, eat less fruit and vegetables, eat more energy dense foods, and more
often have a sedentary lifestyle

42 45-48

. Moreover, financial strain, poor housing,

unemployment, or heavy working conditions accrue in low SES groups

49 50

. The

accumulation of poor health behaviour and disadvantageous circumstances relate to the
development of chronic stress and chronic diseases 42.
Despite the large body of knowledge concerning health inequalities and its mechanisms,
the persistence of inequality suggests that translation of this knowledge to practical
solutions is cumbersome. Interventions to reduce inequalities often appeared to be
ineffective or even increased inequalities by a better uptake among high SES groups

34

.

Although socioeconomic inequalities in health have proven to be abiding and hard to
tackle

34 38

, healthcare use and healthcare accessibility are, at least to some extent,

modifiable and therefore offer a setting for targeting health inequalities

1 3 23 51 52

11
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Accordingly, a better understanding of healthcare use patterns across socioeconomic
groups is pivotal.

Healthcare seeking behaviour
Healthcare access
Although health status and healthcare need naturally relate to healthcare demand and
utilisation, the relation is much more complex. Andersen & Newman’s Behavioural Model
of Health Services Use maps several factors related to accessibility and use of healthcare
services 53. Additionally, the dimensions of access to healthcare services of Penchansky &
Thomas

54

have been widely applied to study the fit between the patient as healthcare

user and the provision of a healthcare service. Access to healthcare involves “enabling a
patient in need to receive the right care, from the right provider, at the right time, in the
right place, dependent on context” 55. Access to care could be related to societal factors,
such as the organisation of healthcare and healthcare coverage. In addition, factors on the
level of the individual patient play an important role and include socio-demographic
characteristics and attitudes, values, and capabilities 53. More importantly, the interaction
between more structural and individual factors 56 results in a volatile process of healthcare
access.
Inequality paradox in healthcare need and resources
When disadvantaged people attend a healthcare service, the severity of their condition
is often worse due to access barriers and complexity of their health problems 3. Moreover,
there lies a paradox in the societal and individual resources that are required for good
management of the generally worse health of people with lower SES. Whereas lower SES
is related to higher prevalence of multimorbidity of (chronic) diseases, these individuals
often lack the skills and (financial) resources to cope with the inherent complexity that
comes with chronic illness and multimorbidity 57-59. For instance, due to financial barriers,
people with low income three times more often than prosperous individuals have unmet
healthcare needs 9. In countries without universal health coverage and a weak primary
healthcare system, high out of pocket payments were related to increased poverty and
postponing or refraining from healthcare

12

9 25

. Consequently, poorly controlled chronic
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morbidity could result in exacerbations and unplanned hospital admissions 57-59, and may
be reflected in inequalities in use of acute care services as well.
Health literacy
As referred to in paragraph 1.1, the complexity of dealing with disease and adequately
engaging in the healthcare system requires competences that are explained by the notion
of health literacy

60-64

. Health literacy encompasses knowledge, skills, and attitudes, and

is also closely related to patient activation 65 66. Although inadequate health literacy skills
are not exclusively observed in low SES groups, a socioeconomic gradient reflects poorer
levels of health literacy for each lower stratum of SES 61 67-70. Low health literacy skills are
related to experiencing difficulties in translating bodily symptoms to adequate care need.
In addition, chronically ill people refrain from seeking healthcare due to a lack of
understanding of the importance of adequate disease management 1 71. Moreover, these
patients may not be able to self-manage their condition and poorly adhere to treatment
regimens 66 72 73. Limited health literacy is related to impeded shared decision-making and
poorer interaction with healthcare providers as well 74-76. People with a lack of knowledge
about the healthcare system do not know which healthcare provider to turn to with their
health problem. Consequently, the question is whether health literacy could partly explain
socioeconomic differences in acute healthcare use.

Out-of-hours primary care
The healthcare system in the Netherlands
The scope of this thesis involves the use of out-of-hours primary care services (further
referred to as OPCS) use in the Netherlands. The Dutch healthcare system is strongly
rooted in primary healthcare and provides low threshold care for everyone, as every
citizen is obligatory enlisted in a general practice. General practice functions as gatekeeper to specialist healthcare and diagnostics, and therefore is generally the first point
of contact to other healthcare services

77

. Citizens in the Netherlands are mandatory

insured for basic health insurance, for which they pay a monthly premium. Additionally
they pay an income-dependent premium, which is levied as social health insurance
contribution

77

. Basic health insurance fully covers primary care consultations, including

OPCS use, without additional out-of-pocket costs for the patient. Nevertheless,
diagnostics and prescribed medication are paid out-of-pocket from the annual own
deductible of € 385 per patient. The use of ambulance service and an emergency

13
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department comes at the expense of the own deductible as well. For other healthcare
services such as physiotherapy, and dental care, patients have to pay additional copayment, for which they can partly obtain complementary voluntary insurance

77

. The

Dutch healthcare system is fairly equitable when it comes to access to primary healthcare,
since no income differences were observed in the access to a general practitioner 1.
Whether equitable access is reflected in OPCS use in the Netherlands as well is yet
unknown.
Healthcare system reforms in the Netherlands
Since 2014 a number of major reforms have been implemented in the healthcare system.
The first reform was a shift from the first entrance of non-complex mental healthcare
from primary care psychologists to general practice, mostly provided by mental health
practice nurses

77 78

. Secondly, long-term care was decentralised from government-led

health plans to municipalities

77 79

. Thirdly, youth care was repositioned to municipalities

as well and deployed by community-based multidisciplinary teams of healthcare and
social care professionals 77 80. The reforms fitted in a larger restructuring of the healthcare
system that already started in 2006. The objectives included decreasing the peoples’
dependency on the welfare state and retracting the central government from community
healthcare. The underlying assumptions involved more self-reliance of patients, a stronger
role for informal care, and organising care close to the patient 79 81. Consequently, people
without continuous and permanent healthcare needs are no longer institutionalised and
receive out-patient care at home 81. The healthcare system thus is increasingly grounded
on high expectations of what individuals are capable of in managing their health, and may
therefore disproportionally disadvantage socioeconomically vulnerable people

81-83

. Due

to the earlier discussed lack of resources and complexity of their healthcare need, these
people may therefore more often end up in acute care such as an OPCS.
Out-of-hours primary care organisation
For acute primary healthcare needs during out-of-hours, a diversity in arrangements
exist across countries, ranging from small to medium sized rota-groups of general
practitioners, to large scale cooperatives. These services can be accessed via direct entry,
or via first assessment using telephone triage. Remuneration of services varies between

14
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fee-for-service including out-of-pocket expenses for the patient, indirect reimbursement
from health insurance, fixed payments, and other remuneration systems

84

. A common

denominator in most countries is an increasing demand, accompanied with a high
perceived workload 84-86. High demand and use for non-urgent health problems challenge
the sustainability of the out-of-hours system and put timely care delivery at stake
88

84 85 87

.

Out-of-hours in the Netherlands
In the Netherlands, acute care services are segmented in hospital EDs, emergency
ambulance services, and primary healthcare services

10

. Generally, emergency care

services are provided 24/7, whereas primary healthcare during daytime is provided in
general practice. In addition, OPCSs provide acute primary healthcare services during
evenings, nights, weekends, and holidays for acute non-life threatening health problems.
These OPCSs entail large scale cooperatives with 50 to 250 affiliated general
practitioners. Approximately 50 OPCSs, including about 120 practice locations, cover outof-hours primary care provision in virtually the whole country, except from a few DGPs
in rural areas that serve their patient population 24/7. OPCSs each serve a designated
catchment area comprising 100.000 to 500.000 inhabitants 86 89 90. The majority of OPCSs
are located together with or near a hospital ED and have opening hours on weekdays
from 5 p.m. to 8 a.m., and on weekend days and holidays during 24 hours. Additional to
co-location with an ED, a number of OPCSs have arrangements with EDs concerning
shared triage and routing of patients

86 90 91

. Moreover, OPCSs have an agreement with

emergency ambulance services to redirect the highest urgency calls to the ambulance

86

89 90 92

. The number of annual OPCS contacts involves more than 4 million 93, compared to

half a million direct entries at the ED, and one million emergency ambulance deployments
92 93

.

The first OPCS contact, generally by phone, is handled by a trained triage nurse, who
assesses the urgency of the health problem and decides what follow-up care is indicated.
The urgency assessment is supported by a computerised decision support system, the
Netherlands Triage Standard (NTS)

86

. Follow-up care from the OPCS includes self-care

advice provided by the triage nurse or a telephone physician, a consultation at the OPCS,
or a home-visit by a general practitioner on call. Alternatively, the triage nurse could refer

15
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to an emergency ambulance, ED at own transport, an obstetrician or midwife, acute
mental health care, and acute dental care. The urgency of the presented health problem
is assessed on a 5-point scale ranging from U1 for the highest urgency to U5 for the
lowest urgency.
The reimbursement for OPCSs entails a fixed budget based on the number of inhabitants
in the catchment area of the OPCS. Supplementary budget arrangements could be
negotiated between the OPCS and insurers, based on for instance care provision to
asylum seekers who are not listed in general practice

94

. General practitioners receive a

fee per hour for their duty on the OPCS, which is fixed for practice owners and variable
for locum general practitioners 95.
Socioeconomic inequality in the use of out-of-hours care?
Differential use of healthcare services between socioeconomic groups could reinforce
socioeconomic inequalities in health. Whereas particularly socioeconomically vulnerable
people benefit the most from continuous care due to their generally poorer health and
higher prevalence of chronic diseases, they tend to use substantially more acute
healthcare. Although previous research clearly indicated socioeconomic differences in the
use of acute care services in other countries, it is not clear whether and to what extent
inequalities exist in the use of OPCSs in the Netherlands. Within the fairly egalitarian
Netherlands society, the strong primary healthcare focussed healthcare system yields
equity in healthcare use. Nevertheless, possible differences in attendance of OPCSs
between socioeconomic groups could reinforce health inequalities and may reflect
inequity in provision of healthcare. Moreover, the use of a low threshold healthcare
service such as out-of-hours primary healthcare may indicate inequality in healthcare use
elsewhere in the healthcare system

11 96

. A better understanding of OPCS use according

to socioeconomic status is pivotal to facilitate “a patient in need to receive the right care,
from the right provider, at the right time, in the right place, dependent on context”

55

.

Accordingly, to determine whether and to what extent socioeconomic differences in
OPCS use reflect equal care for equal need, the health status of the patient should be
taken into account. Additionally, the notion of health literacy may provide an explanation
for OPCS use if socioeconomic inequality is observed.

16
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The framework in figure 1 depicts the studied associations and the scope of the domains
covered by the research questions.

Figure 1. Thesis framework

Aim, research questions, and thesis outline
The overall aim of this thesis is to quantify socioeconomic inequalities in the use of outof-hours primary care services in the Netherlands from different angles, to study changes
in inequalities over time, and to determine whether socioeconomic inequalities in OPCS
use could partly be explained by health literacy.
The aim translates in the subsequent research questions:
1.

To what extent do socioeconomic inequalities exist in the use of out-of-hours
primary care services?

2.

How did the use of out-of-hours primary care services according to
socioeconomic status develop over time ?

3.

To what extent could socioeconomic inequalities in the use of out-of-hours
primary care services be explained by health literacy?

The first question is addressed in chapter 2 to 4, by studying OPCS use on
neighbourhood level (chapter 2) and on the individual patient level (chapter 3 and 4).
Chapter 4 focussed specifically on the telephone triage process within the OPCS. The
second research question was subject of chapter 5, which describes the changes in OPCS
use between 2013 and 2016 during the time-period of reforms in long-term care. The
third research question was addressed in chapter 6, by studying whether health literacy
could explain socioeconomic differences in OPCS use.

17
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In more detail, in chapter 2, the results of a study to population characteristics on
neighbourhood level, such as distribution to age-groups, sex, low-income households and
neighbourhood SES, were related to OPCS use. In chapter 3, the reported study
addressed the association between OPCS use and SES on patient level. Therefore, the
patient’s household income was related to OPCS use, controlling for the patient’s health
status. Additionally, OPCS use was compared with daytime practice use, to assess
whether the SES gradient differed between daytime and OOH. In chapter 4, a study to
the process of telephone triage is described. This study was conducted to explore
whether the patient’s SES status in OPCS use already emerged when initiating actual
healthcare use. The study reported in chapter 5 includes a longitudinal exploration to
differences between neighbourhood SES and changes in OPCS use during a time-period
where system reforms were implemented in the provision of long-term healthcare. The
underlying assumption was that an increased emphasis on self-reliance in the provision
of long-term care may have disadvantaged predominantly socioeconomically vulnerable
individuals. Chapter 6 reports the final sub-study, in which the role of health literacy in
explaining the association between self-reported OPCS use and a patients’ educational
level was studied in a sample of chronically ill people. Therefore, for different aspects of
health literacy the associations between health literacy and educational level, between
OPCS use and educational level, and between OPCS use and health literacy were
scrutinised. In chapter 7, the results are discussed in the background of the overall aim of
this thesis. Moreover, the results are evaluated in the broader context of existing
literature, and reflection on the conducted methodology is provided. The chapter is
concluded by an evaluation of the implications of the overall findings for future research
and healthcare practice and policy.

Data sources
The research questions were answered studying data from electronic health records
(EHRs) (chapter 2 to 5), and survey data (chapter 6). EHR-data were derived from the
Nivel Primary Care Database

97

, the survey was administered among members of the

National Panel of the Chronically ill and Disabled 98.

18
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Nivel Primary Care Database
The Nivel Primary Care Database includes EHR-data from OPCSs and daytime general
practices, which were used for the studies in this thesis

97

. Participation is voluntary and

participating practices can refrain from participation at any time. Participants are
contractually obliged to inform their patients of their participation in the Nivel Database,
and the possibility to opt-out if they object to inclusion of their data. The number of
patients who use the opportunity to opt-out is unknown since data of these patients are
not included in the Nivel Database 99. Currently, no metadata including this information is
collected. The privacy of the data is protected according to the Dutch Data Protection
Act (GDPR)

100

. In addition, decisions concerning appropriate use of the data are

supervised by representatives of national associations of the participating healthcare
providers.
The studies in chapters 2 to 5 all concerned retrospective quantitative designs, using
cross-sectional data and, in the study reported in chapter 5, cross-sectional data for four
subsequent years. Different study populations were used for each study. The study in the
second chapter included data of OPCS use in 2012, aggregated to the neighbourhood
level defined by postcode. Socioeconomic status was operationalized as neighbourhood
social status. OPCS use was calculated as number of annual contacts per 1,000 capita of
the neighbourhood. The study reported in chapter 3 used data on patient level of patients
enlisted in general practice, pooled with data for daytime general practice use for the year
2017. Patient characteristics were linked on patient level. OPCS use was calculated as
annual probability within the patient population in general practice. In the study reported
in chapter 4, a sample of OPCS patients for the year 2017 was linked to patient
characteristics as well. Outcomes were calculated as annual probability for a number of
triage outcomes according to a patient’s SES. The study reported in chapter 5 was
conducted using data of OPCS use in 2013 to 2016. Similar to the study described in
chapter 2, OPCS use was calculated on neighbourhood level with an identical
operationalization of SES and OPCS use.

19

CHAPTER 1

Population registry data
In EHR-data the recording of patient characteristics is limited to age and sex.
Consequently, other characteristics of the study population were derived from Statistics
Netherlands

101-103

, and the Netherlands Institute for Social Research

104

. The studies in

chapter 2 and 5 were conducted at the neighbourhood level, and therefore population
characteristics were obtained on the aggregate level of the neighbourhood. For the
studies reported in chapter 3 and 4, socio-demographic characteristics were obtained on
the patient level. For these studies. healthcare use data from the Nivel Database was
imported to the a secured facility of Statistics Netherlands

105

. Patient characteristics,

including standardised household income, ethnicity, and household composition, were
linked to the patients included in the Nivel data. Linkage of these so-called Microdata and
analyses were conducted in the secured remote access (RA) facility of Statistics
Netherlands. Disclosure risk was thoroughly checked before the results were released
from the secured RA facility. This procedure conforms to the Dutch national privacy
regulations.
National Panel of the Chronically ill and Disabled (NPCD)
The study in chapter 6 was conducted using data from the NPCD. This panel includes
approximately 4,000 members who were recruited from random samples of general
practices participating in the Nivel Primary Care Database 98. The panel consists of people
of at least 15 years old with a chronic illness or disability and aware of their diagnosis by
their general practitioner. The study reported in chapter 6 was conducted using survey
results of the questionnaire administered in the spring of 2014.

20
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Abstract
Background
In the Netherlands, out-of-hours primary care is provided by large scale out-of-hours
primary care services (OPCSs). OPCSs can be contacted by patients living in the area
surrounding the OPCS (catchment area) at hours when the patient’s own general practice
is closed. The frequency of OPCS use substantially differs between OPCS catchment
areas. To enable a better match between OPCS demand and supply, understanding of the
factors associated with OPCS use is essential. We therefore aimed to determine the
extent to which OPCS use was associated with socio-demographic neighourbood
composition of the catchment area.
Methods
Data of OPCS use (contacts=1,668,047) was derived from routine electronic health
records of 21 OPCSs participating in the Nivel Primary Care Database in 2012. The study
sample was representative for the Dutch population (according to age and gender). Data
were linked to socio-demographic characteristics (e.g. gender, age, low-income status,
degree of urbanisation) on neighbourhood level. Multilevel linear regression models
included neighbourhoods (first level), nested within OPCS catchment areas (second level).
Outcomes included a number of measures of OPCS use.
Results
OPCS use was significantly higher in neighbourhoods were more women, low-income
households, non-Western immigrants resided, neighbourhoods with a higher degree of
urbanisation, and low neighbourhood socioeconomic status. Conversely, lower demand
was associated with neighbourhoods with more 5 to 24 year old inhabitants. Sociodemographic neighbourhood characteristics explained a substantial part of the variation
between OPCSs (R-squared ranging from 8% to 52%). However, we also found that much
variation between catchment areas remained unexplained by socio-demographic
neighbourhood composition, particularly regarding high-urgency contacts.
Conclusions
Although part of the variation between OPCSs could not be attributed to neighbourhood
characteristics, the socio-demographic composition of the neighbourhood was found to
be a fair predictor of OPCS use. Accordingly, this study facilitates more adequate
matching of OPCS use and delivery.
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Background
The provision of appropriate and timely out-of-hours primary care is crucial for efficient
and effective use of healthcare resources 1-3. In most Western healthcare systems, acute
care is provided by two organisations 4: (1) hospital emergency departments (EDs), which
generally handle highly urgent health problems; and (2) out-of-hours primary care services
(OPCSs), which are intended for less urgent health problems that cannot wait until office
hours to be cared for 5. OPCSs provide care between 5 pm and 8 am, in weekends and on
national holidays. OPCS overuse is a major issue, resulting in inefficient use of the
healthcare system and high workload of healthcare providers

5 6

. Although patients

contacting an OPCS may perceive their problem as urgent, the majority of patients
contact an OPCS for, from a medical perspective, non urgent health problems

4 5

. To

address issues of appropriate and inappropriate use, increasing the understanding about
population factors that are related to OPCS use is pivotal to enable a better match
between OPCS demand and supply 2 7.
In the past years, in several European countries the organisation of out-of-hours primary
care has changed from small-scale rota-groups to large-scale organisation models 5.
Similar to healthcare systems in Denmark and the United Kingdom 5, out-of-hours primary
care in the Netherlands is provided by large cooperatives of general practitioners
organised in OPCSs. Compared to other organisational models throughout Europe, the
OPCS as mode of operation for out-of-hours primary care was found to facilitate
efficiency and reduction of the GPs’ workload 2. OPCSs in the Netherlands are networks
of, on average, 144 affiliated general practitioners (GPs) 8. OPCSs provide care in
delineated catchment areas, capturing about 50,000 to 500,000 patients 9. In the
Netherlands, 55 OPCSs provided care at 128 practice sites in 2012 8. Patients receive
care through telephone consultations, consultations at the OPCS practice, and home visits
3 10

. In 2012, OPCSs on average claimed 233 contacts per 1000 inhabitants of their

catchment area

11

. However, considerable regional variation existed between OPCSs in

the number and nature of the claimed contacts 8.
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OPCS use has been found to be affected by socio-demographic characteristics of
individual patients, such as age and gender 2 12. The relationship between neighbourhood
population characteristics and health outcomes has been studied extensively, and
indicated independent neighbourhood effects, in addition to individual effects

13

.

Moreover, neighbourhood population characteristics were found to affect healthcare use.
For instance, physician use was found to be related to both individual characteristics, and
to neighbourhood deprivation independent from individual characteristics 7. Associations
between individual characteristics and healthcare use may be reinforced at the
aggregated neighbourhood level. For example, in deprived neighbourhoods, social
networks may be weak and relate to adverse health outcomes
healthcare utilisation

15

14

, resulting in more

. Additionally, in neighbourhoods with a large elderly population,

availability of informal care may be insufficient, and therefore increase the demand of
formal healthcare

16 17

. Accordingly, the aim of the present study was to evaluate the

extent to which neighbourhood socio-demographic composition, contributes to
explaining differences in OPCS demand between catchment areas.

Methods
Data
Data of OPCS use in 2012 (1/1/2012 – 31/12/2012) was derived from routine
electronic health records of 21 OPCSs participating in the Nivel Primary Care Database
11

(http://www.nivel.nl/en/dossier/nivel-primary-care-database).

This

database

contained unidentifiable patient records that were routinely collected from primary
healthcare providers.
The population living in the catchment areas of the included OPCSs was representative
for the Dutch population according to sex and age. All OPCSs registered patient records
for at least 46 weeks during 2012. OPCS use was calculated based on all claimed contacts.
For each OPCS contact the following data were available: four-digit postcode
representing the neighbourhood the patient lived, assessed urgency of the presented
health problem resulting from triage, and symptoms and diagnoses presented during the
contact (see Measures).
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Some neighbourhoods were covered by more than one OPCS catchment area. These
were omitted from the analyses. The number of OPCS contacts was summed for each
patient, and aggregated to neighbourhood level. Subsequently, socio-demographic
characteristics of the neighbourhood were linked using the four-digit postcode as
identifier. Neighbourhoods with at least 1000 inhabitants and for which data for at least
100 patients were available, were included in the analyses. Estimates based on small
samples may induce bias due to a large relative effect of a small sub sample resulting from
local variations 18. Consequently, models based on areas with less than 1000 inhabitants
and less than 100 patients were not considered reliable

19

. This resulted in 1121

neighbourhood that were eligible for analyses, covering 23% of the neighbourhoods in
the Netherlands. With 7.3 million inhabitants, nearly 44 % of the Dutch population was
included. Records of 1,112,508 patients (1,668,047 contacts) were available for analyses.
Measures
Outcomes
From the electronic health records, the following outcome measures were derived and
calculated per 1000 inhabitants:
Contacts included total number of contacts, number of telephone consultations,
consultations, and home visits.
Urgency of the contact was derived from the urgency level assigned by a triage nurse.
Patients should contact an OPCS by telephone before attending. Trained nurses (under
supervision of a GP) executed the telephone triage by using a standardised six-level triage
system, the Netherlands Triage System (NTS) 20. Urgency levels were dichotomised in high
urgency (U0: resuscitation, U1: life-threatening, U2: emergency, and U3: urgent), and low
urgency (U4: non-urgent, and U5: self-care advice).
Symptoms and diagnoses presented during an OPCS contact were registered by ICPCcodes according to the International Classification of Primary Care version 1, as are used
by GPs in the Netherlands

21 22

. Individual ICPC-codes were grouped in five disease

clusters (Table 1), which captured the majority (70%) of OPCS contacts. In the analyses
including ICPC-codes, only data were included from OPCSs of which at least 70% of the
contacts included an ICPC-code that could be categorised into a disease cluster. These
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ICPC-codes ranged from 01 to 29 (symptoms), and from 70 to 99 (diagnoses). We
excluded generalised symptom codes, including A97 (no disease) and A99 (other
generalised disease/multiple syndromes), and procedure codes (range 30-69).
Consequently, data from 14 OPCSs, capturing 620 neighbourhoods, were included in the
analysis of contacts by disease cluster. Some contacts included more than one ICPC-code.
The measurement unit was the number of contacts, and counting more ICPC-codes per
contact as single contact would have inflated the number of contacts. Therefore, fractions
were calculated for each of the subcontacts, i.e., when three ICPC-codes for one contact
were registered, the contact counted as one third of a contact for each ICPC-code.
Independent variables
Socio-demographic characteristics of the neighbourhood, on four-digit postcode level,
were obtained from census records of Statistics Netherlands: number of inhabitants of
the area, number of male and female inhabitants in age categories, number of low-income
households (annual purchasing power of less than € 9,250), number of non-Western
immigrants (at least one parent born in Africa, Latin America, Asia excluding Indonesia and
Japan, or Turkey), and degree of urbanisation in five categories (from rural: fewer than
500 addresses/km2, to very strongly urbanised: 2500 or more addresses/km2)

20

. In

addition, neighbourhood status scores, on four-digit postcode level, were derived from
The Netherlands Institute for Social Research (SCP)

23

. This score reflected the social

status of a neighbourhood, relative to other neighbourhoods in the Netherlands and is a
commonly used indicator for neighbourhood SES in the Netherlands

25

. This composite

measure was calculated based on individual characteristics of neighbourhood inhabitants,
i.e. mean neighbourhood income, percentage of people with low-income, percentage of
low-educated people, and percentage of people without a job. Factor analysis was
conducted to compile these characteristics to a single indicator
categorised in quartiles

24

23

. Status scores were

(low, moderate, high, and very high status).

Socio-demographic characteristics were calculated as percentages of the total
neighbourhood population: age group 0 to 4 years, age group 5 to 14 years, age group 15
to 24 years, age group 25 to 39 years, age group 40 to 64 years, age group 65 to 74 years,
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age group 75 years and older, non-Western immigrants, low-income households, and
single-person households. Urbanisation variables and neighbourhood status scores were
dummy-coded.
Table 1. Examples of symptoms and diagnoses in each disease cluster
Disease cluster

Examples of symptoms and diagnoses

Injuries

Laceration/ cut; bruise/ contusion; burn/ scald; animal/ human
bite; foreign body in eye; sprain/ stain of knee.

Infections

Cystitis/ urinary infection other; acute otitis media/ myringitis;
pneumonia; gastroenteritis presumed infection.

Long-term health conditions

COPD; asthma; diabetes mellitus; incontinence urine; migraine;
malignant neoplasm bronchus/ lung; constipation.

Psychological and social
problems

Concern/ fear medical treatment; acute stress reaction; depressive
disorder; acute alcohol abuse.

Somatic symptoms and
illnesses

Fever; cough; chest symptom complaint; abdominal pain/ cramps
general; fainting syncope; nausea.

Statistical analyses
Analyses were conducted using Stata version 13.1 (StataCorp LP). First, the study
population and the distribution of the outcomes were described. Subsequently, multilevel
linear regression analyses were conducted to analyse whether OPCS use was related to
socio-demographic characteristics. Initially, the percentage of single-person households
was included in the analyses, however this variable was omitted due to high multicollinearity. Although the percentage of persons with low income partly constitutes the
neighbourhood status score, no multi-collinearity was found for this variable.
To account for clustering of contact data within OPCS catchment areas, multilevel linear
regression models were used for all analyses

26 27

. Multilevel models included

neighbourhoods (first level), nested within OPCS catchment areas (second level), using
the restricted maximum likelihood (REML) method. Explained variance of the multilevel
models, R-squared, were calculated using the method as prescribed by Snijders and
Bosker 28. Associations were considered significant if p-values were < .001.
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Privacy
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
observational

studies

(Dutch

Civil

Law,

Article

7:458;

http://www.dutchcivillaw.com/civilcodebook077.htm). OPCSs participating in the Nivel
Primary Care Database are contractually obliged to inform patients about their
participation 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. For
more detail, refer to: Kuchinke et al. 29.

Results
Sample characteristics and OPCS contacts
Socio-demographic characteristics of the sample are depicted in Table 2. Table 3 shows
the number of OPCS contacts per 1000 inhabitants. Consultations at the OPCS were the
most frequently occurring type of contact, slightly more contacts were assessed as low
urgency than high urgency, and most symptoms and diagnoses presented were ‘somatic
symptoms and illnesses’.
Multilevel linear regression analyses
Results of multilevel linear regression analyses are depicted in Tables 4 (for type and
urgency of OPCS contacts) and 5 (OPCS contacts per disease cluster). Most
neighbourhood socio-demographic characteristics were significantly associated with the
total number of OPCS contacts. Neighbourhoods with more women, more low-income
households, more non-Western immigrants, a higher degree of urbanisation, and lower
neighbourhood status were associated with more contacts. In more urbanised
neighbourhoods more OPCS use was found, however the most urbanised neighourboods
contradicted with lower use. In neighbourhoods were more children of 5 to 14 years old
and adolescents (15 to 24 years old) lived, less OPCS use was found. In neighbourhoods
were more 0 to 4 year old children lived, more (telephone) consultations took place.
Conversely, home visits were mainly associated with more elderly inhabitants (≥ 75 years)
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in a neighbourhood. Associations between socio-demographic characteristics and
urgency of the contact followed parallel patterns for high urgency and low urgency
contacts. In neighbourhoods were more 0 to 4 year old children lived, higher OPCS use
for low urgent problems was observed.
Table 2. Socio-demographic characteristics of the sample a, and comparison with the Dutch
population (2012)
Mean (SD)

Sample

Dutch population

%

%

Female

50.2

50.5

0-4

5.5

5.5

5-14 years
15-24 years
25-39 years
40-64 years
65-74 years
75+ years

11.8
12.3
18.7
36.1
8.6
7.0

11.9
12.3
18.8
35.9
8.6
7.0

Non-Western immigrants
Low-income households

11.0
40.7

11.0
40.0

Urbanisation

Rural
Low urbanisation
Moderate urbanisation
High urbanisation
Very high urbanisation

28.3
18.7
15.2
17.8
20.0

-

Neighbourhood status
Low
status
Moderate status
High status
Very high status

31.9

-

23.2
23.6
21.4

-

n
Inhabitants
n=7,269,160)
Patients
n=1,112,508)

Age group
years

(total

6485 (4156.9)

(total

992 (674.5)

a. Neighbourhoods with >= 1000 inhabitants and >= 100 patients (n=1121)
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Table 3. Mean number of out-of-hours primary care contacts per 1000 inhabitants for 2012 a
Mean number of contacts (SD)
(per 1000 inhabitants)
Total number of OPCS contacts:
1,668,047
All contacts
Telephone consultations
Home visits
Consultations
Urgency of contacts
High

224
92
23
109

(56.4)
(25.2)
(12.0)
(32.3)

106 (35.6)
118 (36.8)

Low
Disease clusterb
Injuries
Infections
Long-term health conditions
Somatic symptoms and illnesses
Psychological and social problems

27 (13.8)
34
23
64
8

(16.4)
(13.5)
(36.2)
(6.3)

a. Per 1000 inhabitants per neighbourhood with >= 1000 inhabitants and >= 100 patients (n=1121).
b. Contacts per disease cluster are calculated using data of 14 OPCSs that registered meaningful ICPCcodes for at least 70% of contacts, resulting in data for 619 postcode areas. Numbers do not add up to
total number of contacts because we included a selection of symptoms and diagnoses.

As depicted in Table 5, OPCS use according to disease cluster was largely similar to total
OPCS use. However, a somewhat different pattern was found for injuries, which was
reflected in significantly higher OPCS use in low status neighbourhoods. In
neighbourhoods were more 0 to 4 year old children lived, more contacts for infections
took place.
Socio-demographic neighbourhood characteristics partly accounted for the variation of
OPCS use between catchment areas, with an explained variance (R-squared) ranging from
8% (high urgency contacts) to 52% (home visits). The remaining part of the variation in
OPCS use between catchment areas could however not be attributed to neighbourhoods
socio-demographic composition. The intra class correlation (ICC) indicated that 41% (ICC
0.41 for psychological and social problems) to 70% (ICC 0.70 for high urgency contacts)
of the residual variance should be attributed to factors that were not included in the
analyses.
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0.34 (0.19; 0.49)

0.52 (0.35; 0.70)

-70.77
(-136.31; -5.23)
3.43 (2.24; 4.61)
4.51 (1.66; 5.36)
-1.79 (-2.55; -1.04)
-1.46 (-2.16; -0.76)
0.34 (-0.24; 0.91)
-1.03 (-1.99; -0.07)
0.48 (-0.27; 1.23)
0.24 (-0.08; 0.56)

Low urgency
contacts
Bc (95% CI)

8.66 (4.36; 12.96)
0.93 (-2.55; 4.41)
-0.18 (-3.37; 2.99)

10.48 (5.44; 15.53) 17.08 (11.13; 23.03)
0.98 (-3.10; 5.06)
5.89 (1.08; 10.69)
0.62 (-3.11; 4.35)
2.97 (-1.43; 7.36)

2.23 (0.53; 3.93) 17.02 (11.10; 22.95)
0.24 (-1.13; 1.61)
5.95 (1.16; 10.73)
-0.28 (-1.54; 0.98)
4.18 (-0.20; 8.56)

0.39 (0.21; 0.56)

-14.42
(-70.81; 41.97)
2.01 (1.01; 3.02)
1.97 (0.41; 3.54)
-0.92 (1.56; -0.28
-2.13 (-2.72; -1.54)
-0.15 (-0.64; 0.33)
-0.60 (-1.41; 0.21)
1.14 (0.51; 1.77)
0.90 (0.64; 1.17)

High urgency
contacts
Bc (95% CI)

27.94 (18.01; 37.88)
7.09 (-0.95; 15.12)
3.77 (-3.58; 11.11)

0.03 (-0.02; 0.08)

-37.85
(-103.29; 27.59)
2.04 (0.86; 3.22)
4.12 (2.28; 5.96)
-0.36 (-1.11; 0.39)
-1.10 (-1.80; -0.40)
0.35 (-0.22; 0.92)
0.44 (-0.52; 1.39)
-1.22 (-1.96; -0.47)
0.39 (0.07; 0.70)

Bc (95% CI)

Consultations

0.72 (-0.47; 1.91)
5.21 (1.06; 9.37)
5.13 (1.60; 8.67)
6.97 (2.80; 11.14)
1.40 (-0.02; 2.83) 17.33 (12.37; 22.29) 13.80 (9.57; 18.02) 20.02 (15.04; 25.00)
1.79 (0.21; 3.37) 21.95 (16.44; 27.47) 16.59 (11.89; 21.29) 26.73 (21.19; 32.26)
-0.76 (-2.98; 1.46)
9.81 (2.07; 17.55) 6.09 (-0.50; 12.69) 17.53 (9.76; 25.30)

0.42 (0.30; 0.55)

0.85 (0.56; 1.14)

-16.24
(-34.96; 2.48)
0.71 (0.37; 1.04)
-0.28 (-0.81; 0.25)
-0.35 (-0.56; -0.13)
-0.61 (-0.81; -0.41)
-0.09 (-0.26; 0.07)
-0.56 (-0.83; -0.29)
2.01 (1.79; 2.22)
0.25 (0.16; 0.34)

Bc (95% CI)

Home visits

12.24 (5.28; 19.21)
6.20 (3.19; 9.22)
33.85 (25.53; 42.17) 15.00 (11.36; 18.60)
43.22 (33.97; 52.47) 19.37 (15.39; 23.37)
23.31 (10.33; 36.29) 14.18 (8.56; 19.80)

-31.39
(-78.86; 16.07)
2.70 (1.84; 3.55)
1.64 (0.30; 2.98)
-1.99 (-2.53; -1.44)
-1.87 (-2.37; -1.36)
-0.10 (-0.51; 0.32)
-1.50 (-2.19; -0.80)
0.81 (0.29; 1.35)
0.52 (0.29; 0.75)

-85.62
(-195.27; 24.02)
5.43 (3.45; 7.41)
5.47 (2.38; 8.56)
-2.70 (-3.96; -1.44)
-3.58 (-4.74; -2.41)
0.17 (-0.79; 1.13)
-1.61 (-3.22; -0.01)
1.61 (0.36; 2.86)
1.15 (0.62; 1.68)

Telephone
consultations
Bc (95% CI)

Random effect
Variance (SE)
Variance (SE)
Variance (SE)
Variance (SE)
Variance (SE)
Variance (SE)
Between OPCS
1288.30 (421.42)
239.56 (78.22)
29.97 (10.45)
503.30 (173.11)
797.09 (255.70)
394.81 (128.99)
variance
ICCd
0.50
0.49
0.44
0.53
0.70
0.46
Explained variance R2
22.44
27.32
51.52
10.87
7.98
30.58
a. Per 1000 inhabitants for neighbourhoods with >= 1000 inhabitants and >= 100 patients (n=1121 neighbourhoods).
b. Constant: men, age group 20-39, rural area, very high status neighbourhood.
c. Statistical significance, bold if P = <.001.
d. ICC is the intra-class correlation between OPCS catchment areas: the relative contribution of OPCS catchment area to the residual variance.

Age group

Women
0-4 years
5-14 years
15-24 years
40-64 years
65-74 years
75+
Low-income
households
Non-Western
immigrants
Urbanisation
Low
Moderate
High
Very high
Neighbourhood status
Low
Moderate
High

Constantb

Bc (95% CI)

Total contacts

Table 4. Unstandardized regression coefficients for associations of out-of-hours primary care use and neighbourhood population characteristicsa
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38
5.39 (2.80; 7.95)
2.65 (0.58; 4.72)
1.32 (-0.53; 3.18)

Neighbourhood status
Low
Moderate
High

1.53 (-1.51; 4.58)
-0.93 (-3.37; 1.52)
-0.94 (-3.14; 1.25)

3.49 (1.37; 5.61)
8.97 (6.33; 11.62)
11.70 (8.88; 14.53)
9.42 (5.60; 13.24)

0.09 (-0.06; 0.25)
0.26 (0.18; 0.35)

2.35 (1.40; 3.31)
-0.28 (-0.66; 0.09)
-0.43 (-0.80; -0.07)
-0.03 (-0.33; 0.27)
-0.07 (-0.55; 0.42)
0.27 (-0.11; 0.65)

-23.98 (-57.58; 9.62)
1.04 (0.45; 1.63)

Somatic symptoms
and illnesses
Bc (95% CI)

2.66 (0.23;5.08)
-0.18 (-2.13; 1.77)
-1.03 (-2.77; 0.72)

2.48 (0.79; 4.17)
6.74 (4.63; 8.85)
8.54 (6.29; 10.80)
4.47 (1.42; 5.08)

0.17 (0.04; 0.29)
0.21 (0.14; 0.28)

0.46 (-0.30; 1.22)
-0.53 (-0.83; -0.23)
-0.61 (-0.90; -0.32)
-0.01 (-0.23; 0.25)
0.08 (-0.31; 0.46)
0.66 (0.35; 0.96)

8.44 (2.78; 14.11)
0.60 (-3.95; 5.15)
-0.29 (-4.37; 3.79)

7.03 (3.09; 10.98)
21.33 (16.40; 26.26)
24.52 (19.26; 29.79)
17.86 (10.75; 24.97)

0.41 (0.11; 0.70)
0.62 (0.45; 0.78)

3.11 (1.34; 4.89)
-0.83 (-1.54; -0.13)
-1.07 (-1.75; -0.39)
0.15 (-0.41; 0.71)
-0.04 (-0.94; 0.87)
0.61 (-0.09; 1.32)

-19.33 (-46.22; 7.57) -62.00 (-124.91; 0.84)
0.89 (0.43; 1.36)
2.23 (1.14; 3.32)

Long-term health
conditions
Bc (95% CI)

1.29 (-0.22; 2.80)
-0.11 (-1.33; 1.10)
-0.15 (-1.24; 0.94)

1.38 (0.32; 2.43)
4.02 (2.71; 5.33)
4.91 (3.51; 6.32)
4.11 (2.22; 6.01)

0.13 (0.05; 0.20)
0.02 (-0.03; 0.06)

-0.27 (-0.74; 0.21)
-0.40 (-0.59; -0.22)
-0.41 (-0.59; -0.22)
-0.15 (-0.30; -0.00)
-0.30 (-0.54; -0.06)
0.27 (0.08; 0.45)

-0.80 (-17.47; 15.87)
0.43 (0.14; 0.72)

Psychological and
social problems
Bc (95% CI)

Random effect
Variance (SE)
Variance (SE)
Variance (SE)
Variance (SE)
Variance (SE)
Between OPCS variance
69.50 (28.10)
60.58 (24.74)
68.14 (27.48)
393.27 (158.28)
10.98 (4.56)
ICCd
0.60
0.48
0.62
0.64
0.41
Explained variance R2
14.68
27.15
17.90
11.47
23.10
a. Per 1000 inhabitants for neighbourhoods with >= 1000 inhabitants and >= 100 patients. Contacts per disease cluster are calculated using data of 14 GP
cooperatives that registered meaningful ICPC-codes for at least 70% of contacts, resulting in data for n=620 neighbourhoods.
b. Constant: men, age group 20-39, rural area, very high status neighbourhood.
c. Statistical significance, bold if P = <.001.
d. ICC is the intra-class correlation between OPCS catchment areas: the relative contribution of OPCS catchment area to the residual variance.

0.27 (-2.06; 1.52)
2.12 (-0.12; 4.36)
1.51 (-0.88; 3.91)
-2.97 (-6.21; 0.26)

Low
Moderate
Strong
Very strong

-0.03 (-0.16; 0.11)
-0.06 (-0.13; 0.02)

Low-income households
Non-Western immigrants

Urbanisation

0.59 (-0.22; 1.40)
0.16 (-0.16; 0.48)
-0.32 (-0.63; -0.01)
-0.05 (-0.30; 0.21)
0.02 (-0.39; 0.43)
-0.13 (-0.45; 0.19)

18.86 (-9.67; 47.39)
0.35 (-0.14; 0.85)

Bc (95% CI)

Bc (95% CI)

0-4 years
5-14 years
15-24 years
40-64 years
65-74 years
75+

Age group

Constantb
Women

Infections

Injuries

Table 5. Unstandardized regression coefficients for associations of out-of-hours primary care use and neighbourhood population characteristicsa

CHAPTER 2

THE ROLE OF NEIGHBOURHOOD SOCIO-DEMOGRAPHIC COMPOSITION

Discussion
Main findings
We found that the overall use of out-of-hours primary care services (OPCSs) was higher
in neighbourhoods with more female inhabitants, more low-income households, more
non-Western immigrants, higher degree of urbanisation level, and lower neighbourhood
status. Overall, fewer use was found in neighbourhoods with more 5 to 24 year old
inhabitants. We found more (telephone) consultations, low urgency contacts, and
contacts for infections in neighbourhoods inhabiting more 0 to 4 year olds. Low
neighbourhood status was related to all types of contacts, however, it was no meaningful
factor in explaining home visits and diagnoses and symptoms (except for injuries). In
general, socio-demographic characteristics explained a reasonable proportion of the
variation in OPCS use between catchment areas. Specifically in explaining the number of
home visits, since these were highly related to neighbourhoods with more elderly
inhabitants. However, particularly for high urgency contacts, contacts for somatic
symptoms and illnesses, and contacts for long-term health conditions, a substantial part
of the variance between OPCS catchement areas was not attributable to factors included
in the analyses.
Higher OPCS use for infections as found in neighbourhoods were more infants lived,
reflected the generally higher prevalence of infections among this age group 4. Low
urgency contacts represented a small majority of the total number of contacts, indicating
that almost half of the contacts (48%) took place for (highly) urgent matters. Although the
relative proportion of OPCS use for low urgent health problems that we found was not
as big as it used to be

30

, these contacts contribute to high workload as the absolute

number of low urgency contacts showed an increasing trend 31. Higher OPCS use among
women and young children is consistent with previous findings

4 12

. The finding that

overall OPCS use was higher in low status neighbourhoods is similar to Salisbury

12

, who

found that patients from more deprived areas more frequently contacted out-of-hours
primary than patients from affluent areas. Our results showed that low neighbourhood
SES was related to higher frequencies of (telephone) consultations. In contrast, Turnbull
34

distinguished between type of contact, and found that neighbourhood deprivation did
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not affect whether the patient received telephone advice or was seen face-to-face.
Perhaps in deprived neighbourhoods more patients have low health literacy skills, and
therefore have poorer knowledge of when to use healthcare services such as an OPCS 32
33

.

Our results also showed that part of differences in OPCS use between catchment areas
could not be attributed to socio-demographic composition of the neighbourhood. Various
other factors may influence the demand and supply of care

35

. Larger distance of the

patient’s home to the OPCS was found to be associated with lower call rates

36

. Our

finding that more variation between OPCS catchement areas existed for high urgency
contacts than low urgency contacts, may indicate differences in substitution of
emergency care, or the presence of an emergency department (ED) adjacent to an OPCS
8

. For instance, joined triage with EDs in Integrated Emergency Departments (IED) was

found to result in lower ED utilisation for low urgent health problems, that instead may
be treated at an OPCS

37

. In addition, more supply of healthcare may facilitate more

healthcare use, reflected in the notion of supply-induced demand 19 38. Furthermore, when
daytime general practice does not meet the patient’s needs, patients may be inclined to
use the OPCS for routine care 33 39.
Strengths and limitations
The present study contributes to the understanding of the association between sociodemographic characteristics and OPCS use, based on a large dataset of routinely
registered data from electronic health records. Another strength of this study was the use
of multilevel models to account for, and assess the scale of the differences between OPCS
catchment areas. Likelihood-ratio tests indicated that multilevel models fitted the data
significantly better than linear regression models. We know now that the contribution of
neighbourhood composition varies between type of OPCS contacts, and that these
factors cannot explain all variation in local OPCS demand.
The outcomes of this study on neighbourhood level should not be attributed to an
individual’s OPCS use. Individual OPCS use will likely not adequately be reflected using
neighbourhood population characteristics to predict an individual’s behaviour 25 40, which
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is also known as ecological fallacy. Furthermore, defining postcode areas as
neighbourhood may not have reflected the actual neighbourhood where OPCS attendees
lived, as postcode areas are administratively defined and therefore cannot be perceived
as an independent community

40

. However, since OPCS catchment areas are

geographically defined by postcode areas, this was the opportune approach. In addition,
explained variances of population characteristics related to contacts within disease
clusters may have been inflated or deflated due to the smaller sample size of OPCSs as
result from exclusion of OPCSs with incomplete registration of ICPC-codes. Finally,
registration of ICPC-codes according to version 1 was issued by the Dutch College of
General Practitioners (NHG), since version 1 was adapted to use in the Netherlands.
Consequently, international comparability of ICPC-codes of the present study may be
hampered, since generally ICPC version 2 is used. The lack of comparibility can partly be
overcome by comparing ICPC-2 and the Dutch version of ICPC-1 by the use of sub codes
41

.

Implications for research and practice
The models used for the present study were used to predict local demand on four-digit
postcode level, for areas where no data about OPCS use is available. Since sociodemographic characteristics were available for the vast majority of postcode areas in the
Netherlands, this method enabled estimations for local demand in the greater part of the
Netherlands 19. Socio-demographic characteristics on the neighbourhood level were often
relatively easily available and accessible. Combining this socio-demographic information
with OPCS contact data in an estimation model, facilitated a more informed planning of
local OPCS supply with the expected demand. For instance, OPCSs located in low status
neighbourhoods, with a substantial portion of elderly inhabitants, may consider to allocate
more staff and resources than their counterparts based in more affluent neighbourhoods.
Accordingly, the results of this study provided a useful starting point to analyse OPCS
demand based on the socio-demographic composition of neighbourhoods in OPCS
catchment areas. To enable appropriate OPCS use, and assess over- and underserved
areas, taking into account the case-mix of an area is a prerequisite.
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Nevertheless, more understanding is needed about, for instance, policy factors of an
OPCS catchment area that are related to OPCS use. More research is needed to
determine to what extent for instance access to daytime general practice, triage
procedures, ED presence, and joined triage in Integrated Emergency Departments affect
OPCS use.
Conclusions
Neighbourhood socio-demographic composition substantially affects OPCS use.
Consequently, neighbourhood population characteristics are a fair predictor of OPCS use
in a specific area and should be taken into account to enable OPCSs to better match
supply and demand.
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Abstract
Background
Low socioeconomic position (SEP) is related to higher healthcare use in out-of-hours
primary care services (OPCSs). We aimed to determine whether inequalities persist when
taking the generally poorer health status of socioeconomically vulnerable individuals into
account. To put OPCS use in perspective, this was compared with healthcare use in
daytime general practice (DGP).
Methods
Electronic health record (EHR) data of 988,040 patients in 2017 (251 DGPs, 27 OPCSs)
from Nivel Primary Care Database were linked to socio-demographic data (Statistics
Netherlands). We analysed associations of OPCS and DGP use with SEP (operationalized
as patient household income) using multilevel logistic regression. We controlled for
demographic characteristics and the presence of chronic diseases. We additionally
stratified for chronic disease groups.
Results
An income gradient was observed for OPCS use, with higher probabilities within each
lower income group (lowest income, reference highest income group: OR= 1.48, 95% CI:
1.45-1.51). Income inequalities in DGP use were considerably smaller (lowest income:
OR=1.17, 95% CI: 1.15-1.19). Inequalities in OPCS were more substantial among patients
with chronic diseases (e.g. cardiovascular disease (CVD) lowest income: OR=1.60, 95% CI:
1.53-1.67). The inequalities in DGP use among patients with chronic diseases were similar
to the inequalities in the total population.
Conclusions
Higher OPCS use suggests that chronically ill patients with lower income had additional
healthcare needs that have not been met elsewhere. Our findings fuel the debate how to
facilitate adequate primary healthcare in DGP and prevent vulnerable patients from OPCS
use.
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Introduction
Out-of-hours primary care services (OPCSs) are intended for acute, but non-lifethreatening healthcare needs that cannot wait to be attended in daytime general practice
(DGP) 1. Timely access to an OPCS is pivotal for adequate delivery of primary healthcare
and prevention of unplanned hospital visits 2 3. For patients with multiple health problems,
the acute health problem focused approach of OPCSs could however be disadvantageous.
Continuity of care is hampered by limited or lack of knowledge about the patient’s medical
history at the OPCS. The general practitioner (GP) on duty generally is not one’s regular
GP and patient information exchange between the patient’s DGP and OPCS is challenging
3-5

. Information exchange is crucial in both directions, since subsequent to an OPCS

contact patients often have follow-up contacts in DGP 6. Additionally, quality of care is
challenged by scarcity of time and high workload in an acute care setting 7. People with a
low socioeconomic position (SEP) were found to use more acute and unplanned health
care services than high SEP individuals 8, whereas they would particularly benefit from
continuity of care in a primary care setting.
Individuals with low SEP more often experience worse health, with higher prevalence of
chronic diseases and multi-morbidity, and at younger age, than more prosperous
individuals 9. Moreover, disadvantageous circumstances, such as unfavourable health
behaviours and financial strain, more often accumulate among low SEP individuals

10

.

Consequently, their healthcare need is often more complex. Socioeconomically vulnerable
individuals thus would benefit from the continuity of care and familiarity with the patient’s
background in DGP 2 11 12.
However, there lies a paradox in the needs of low SEP patients, with their generally more
complex health problems, and the generally limited resources available to them to put
these needs into adequate action and benefit from healthcare. The complexity imposed
by multimorbidity necessitates skills that low SEP individuals often lack 13. Moreover, the
‘inverse care law’ dictates poorer availability of good quality healthcare for the people
who need it the most, particularly in strong market competition of healthcare providers
10

.
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Although, the strong primary healthcare system of the Netherlands does not represent
a strong market competition, and fosters equity in healthcare accessibility

11

, low SEP is

related to more fragmented and inappropriate use of health and social services 2.
Suboptimal health care use may be reflected in higher rates of OPCS use by low SEP
individuals. In a previous study, we found that OPCS use was higher in each lower level
of neighbourhood socioeconomic status 14 15. It is unknown whether higher OPCS use of
socioeconomically vulnerable individuals reflects worse health and resembles equal care
for equal need 16.
The aim of this study was to determine whether a patient’s SEP was associated with
OPCS use, taking their health status into account. In addition, we aimed to determine
whether the associations were stronger for patients with a chronic disease. To put the
use of an acute care service in perspective of a regular healthcare provider, we compared
OPCS use with DGP use. We used electronic health record (EHR) data from a large
number of DGPs linked to OPCS EHR data 17, including healthcare use and health status
of almost a million Dutch residents enlisted in DGPs.

Methods
Setting
Every citizen in the Netherlands is enlisted in a DGP. The DGP has a gate-keeping role
for specialist care and therefore is the first point of contact with the healthcare system.
Consequently, the DGP EHRs represent the patient’s most comprehensive medical record
18 19

. Acute primary healthcare out of office hours is provided by OPCSs with 50 to 250

affiliated GPs. Patients generally contact the OPCS by phone, after which a triage nurse
assesses the level of urgency paired to an action (e.g. consultation, home visit). The use
of healthcare in DGP and OPCSs is fully covered by the national basic health insurance
scheme and does not require any out-of-pocket payments 1.
Patient involvement and ethics approval
Patients were not directly involved in this study. This study does not fall within the scope
of the Medical Research Involving Human Subjects Act and therefore does not require
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ethical approval. General practices and Primary Care Cooperatives that participate in
Nivel Primary Care Database are contractually obliged to: (1) inform their patients about
their participation in Nivel Primary Care Database, and (2) to inform patients about the
option to opt-out if patients object to inclusion of their data in the database 42. Dutch law
allows the use of electronic health records data for research purposes under certain
conditions. According to Dutch legislation, and under certain conditions, neither obtaining
informed consent nor approval by a medical ethics committee is obligatory for this kind
of

observational

studies

(Dutch

Civil

Law

http://www.dutchcivillaw.com/civilcodebook077.htm,

(BW),

Medical

Article
Research

7:458;
Involving

Human Subject Act (WMO); http://www.ccmo.nl/en/nonwmo-research), and General
Data Protection Regulation (AVG) Article 24 (GDPR)). This study has been approved by
the applicable governance bodies of Nivel Primary Care Database under no. NZR00317.017.
Study population
Data concerning DGP and OPCS use in 2017, were derived from routine EHRs from
DGPs and OPCSs participating in Nivel Primary Care Database

20

. 251 DGPs were

included, with 1,013,687 listed patients, located in the catchment areas of 27 OPCSs.
DGPs in strongly urbanised regions were slightly overrepresented. We linked DGP
enlisted patients with OPCS contact records. DGP enlistment was recorded per quarter
of the year. The majority of patients was enlisted the entire year (> 90%), data of patients
enlisted only part of the year (due to for instance births, deceased, and house moving)
were linked to OPCS data for the corresponding part of the year . New-borns in 2017
were excluded from the study population since they were not yet included in the
population registry data that was used.
The patient sample was linked to population registry data from Statistics Netherlands 21
and included household income, migration background (western versus non-western), and
household composition (living alone versus not living alone). Patients were excluded from
the analyses if they could not be linked to the socio-demographic data (n= 25,674, 2.5%)
(Supplementary Table 1).
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Measures
Outcome measures
OPCS use included claimed OPCS contacts of DGP enlisted patients in (part of) the year
2017. Outcome measures included number of contacts and dichotomised measures
reflecting whether the patient had a contact or not during the year/part of the year
(yes/no), and whether the patient contacted an OPCS twice or more (yes/no). Assessed
urgency was included as at least one high urgency contact (urgency-levels U1 to U3: U1
= life-threatening, U2 = acute, and U3 = urgent yes/no), and at least one low urgency
contact (urgency-levels U4 and U5: U4 = non-urgent and U5 = self-care advice yes/no).
Additionally, contacts for acute health problems and contacts for long-lasting and chronic
health problems in OPCS reflected the category of symptoms or diagnoses recorded
according to the International Classification of Primary Care-1 (ICPC) code 18 22.
DGP use included the annual number of contacts and a dichotomous measure indicating
whether an enlisted patient had at least one DGP contact in the year/part of the year
2017 (yes=1/no=0).
Independent variables
Patient socioeconomic status was measured by net disposable household income,
standardised for size and household composition. Patient income was categorised in
quintiles ranging from 1 (low income) to 5 (high income), following from standardised
percentiles based on the total Dutch population 23.
Potential confounders
Patient characteristics included age (in age-groups, table 1), sex, living alone (yes/no) and
non-Western migration background (yes/no). Non-Western migration background
included patients with one or two parents born in Morocco, Turkey, Suriname,
Netherlands Antilles, or other non-Western countries.
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Chronic diseases/multimorbidity included the number of chronic irreversible illnesses
(none, one, two, three or more) (24) on January 1st 2017, or on the first day in the quarter
of the year the patient was enlisted in general practice. The presence of a chronic disease
was derived from the EHR data using a method described elsewhere 18.
Stratification variables
Data on ICPC-coded chronic diseases from the EHRs of general practices were used to
define four subgroups of patients: diabetes mellitus (ICPC-code T90); chronic obstructive
pulmonary disease (COPD) and asthma (R91, R95 and R96); cardiovascular disease (CVD)
(K74, K76-77, K86-87, K90-92), and other chronic disease (any other ICPC code from the
list of chronic diseases) 18 20.
Statistical analyses
To assess the probability of OPCS and DGP use according to the patient’s income group,
we conducted logistic regression analyses. To control for clustering of patients within
practices, we applied two-level hierarchical models including patients (first level), nested
within DGPs (second level). We adjusted the analyses for patient characteristics, e.g. age
and sex, and number of chronic diseases on patient-level. We additionally conducted
stratified analyses for four chronic disease determined groups. We reported age and sex
standardised probabilities to evaluate the extent of the reported odds ratios in terms of
effect size. All confidence intervals were set at 95% and analyses were conducted using
the statistical software package Stata version 15.1 25.
Additionally, we calculated population attributable fractions (PAF) to determine the
proportion of OPCS and DGP use in the study population attributable to having a lower
household income (group 1 to 4) as compared to the most favourable income group (group
5). The PAF was calculated according to the equation below 26:
𝑃𝐴𝐹 =

𝑃(𝑅𝑅 − 1)
𝑃(𝑅𝑅 − 1) + 1

where P is the proportion of the population exposed to a level of income (income level
1 to 4 versus income level 5) and RR is the relative risk of DGP/OPCS use summed for the
four income groups with income level 1 to 4.
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Results
Characteristics of our study population (N=988,040) are presented in Table 1. Regarding
age, sex, and household income, our population closely resembled the general Dutch
population (23). Individuals with a non-Western immigration background were
overrepresented. More people were using healthcare in both OPCS and DGP for each
subsequent lower income group. With each lower stratum of income, a higher proportion
of individuals suffered from three or more chronic diseases, and from at least one of the
specified chronic diseases. The second lowest income had the highest proportion of
patients with multimorbidity, and CVD. For other chronic diseases, prevalence rates
increased with each higher income group.
Healthcare use in OPCS and DGP followed a similar pattern, with higher use rates for
each lower income group (Table 2). In the second lowest income group the mean number
of annual DGP contacts was considerably higher compared with the lowest income group.
Regarding OPCS contacts, inequalities were observed across all types of contacts,
particularly contacts for a chronic health problem and low-urgency contacts. (Please refer
to Supplementary Table 2 for the mean number of OPC and DGP contacts stratified to
chronic diseases.)
In Table 3, we quantify the size of socioeconomic inequalities in the probability of having
had at least one OPCS contact. Individuals from the lowest income group had a 48%
higher probability of at least one OPCS contact than those in the highest income group.
The extent of the inequalities was nearly similar for high- and low-urgency contacts, and
for contacts for an acute health problem. Inequalities were largest for the probability of
two or more OPCS contacts in a year, and for contacts for a chronic health problem.
Inequalities between income groups were substantially smaller for the probability of DGP
contact in 2017. Compared with the highest income group, individuals with the lowest
income had a 17% higher probability.
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Table 1. Characteristics of the study population by household income group in 2017
NLa
Total
Patients enlisted in general
practice (n) b
Age (mean, sd)

-

Study population
Household income group
1 (low)
2
3
4

5 (high)

988.04 158.86 173.46 204.62 220.74 230.33
0
5
9
8
4
4
41.8
38.7
47.5
41.4
40.5
41.4
(22.9) (23.5) (25.7) (23.4) (21.6) (20.1)

Age-group (%)
0 – 4 years
5 – 17 years
18 – 44 years
45 – 64 years
65 – 74 years
≥ 75 years
Sex (% female)
Living alone (% yes)
Non-Western migrant
background (% yes)
Health status on January 1st
2017 b (%)
No chronic disease episodes
One chronic disease episode
Two chronic disease episodes
Three or more chronic disease
episode
Chronic disease episode on
January 1st 2017b b, c (%)
COPD/asthma
CVD
Diabetes Mellitus
Other

5.1
14.8
33.3
28.2
10.7
7.8
50.4
17.3
12.7

4.0
15.1
33.0
29.0
11.1
7.9
50.6
15.6
21.7

4.8
17.0
37.6
24.5
7.8
8.3
53.2
31.9
42.4

3.6
14.1
27.2
20.6
16.6
17.9
54.2
22.9
24.0

4.5
16.6
32.4
25.7
12.7
8.0
50.4
13.9
18.7

4.1
15.1
34.4
31.3
10.3
4.8
49.0
9.4
15.3

3.1
13.1
33.4
39.1
8.5
2.8
47.8
6.2
14.6

43.1
26.1
13.2
17.7

42.9
25.6
12.9
18.6

35.1
22.7
13.8
28.5

42.7
26.0
13.5
17.9

45.4
27.2
13.1
14.3

47.2
27.9
13.0
11.9

12.1
19.1
6.2
34.6

14.0
18.4
7.9
31.9

14.6
29.2
10.4
33.8

12.0
19.5
6.1
34.9

11.1
16.2
4.5
35.4

10.0
14.3
3.5
36.1

-

a. Total population of the Netherlands in 2017: N=17.080.340, derived from Statistics Netherlands (40).
b. Or if a patient was enlisted later that year, the first day of the quarter of enlistment.
c. More chronic disease episodes possible.

The probability of contacting an OPCS at least once a year attributable to not being part
of the highest income group was reflected in a PAF of 22%. The largest PAF was observed
for having had two or more OPCS contacts, with 41% of OPCS use attributable to being
part of a lower income group. In comparison, a marginal PAF of 4% was observed for DGP
use.
Income inequalities in OPCS use were larger within patient groups with a chronic disease
(Table 4) compared with the total study population (for instance: lowest income group OR
1.60, CI 1.53 – 1.67 for CVD patients versus OR 1.48, CI 1.45-1.51 for the total study

55

CHAPTER 3

population), mainly due to larger inequalities between the lowest and the second lowest
income groups.
In Table 4, we compare OPCS use with DGP use for patient groups with a chronic
disease. Income inequalities regarding DGP use were much smaller than for OPCS use for
these patient groups. Compared with the total study population (Table 3), income
inequalities in DGP use were somewhat larger for patients with COPD/asthma (lowest
income group: OR 1.25, CI 1.18-1.33 versus total study population: OR 1.17, CI 1.151.19), and for patients with diabetes. In the group of patients with CVD, inequalities were
smaller (OR 1.11, CI 1.04-1.18) compared with the total study population.
The probability of an OPCS contact due to not being part of the highest income group,
was larger for patients with CVD (PAF 25%) and patients with diabetes (PAF 24%)
compared with the total study population. For DGP use, the PAF for patients with a
chronic disease was somewhat smaller compared with the total study population.
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mean
(95% CI)

Number of
contacts for a
chronic health
problem
mean
(95% CI)
overall mean
(95 %CI)

Number of DGP
contacts

0.21 (0.20; 0.21) 0.12 (0.12; 0.12) 0.08 (0.08; 0.08) 0.16 (0.16; 0.16) 0.03 (0.03; 0.03) 4.19 (4.18; 4.20)

mean
(95% CI)

Number of
contacts for an
acute health
problem
mean
(95% CI)

General practice

OPCS contacts for acute and chronic health problems, as recorded in the patients’ EHR using ICPC-codes, do not add up to the total number of OPCS
contacts due to missing ICPC-codes for 4.3% of the OPCS contacts; CI: confidence intervals.

5 (high) 0.14 (0.13; 0.14) 0.08 (0.08; 0.08) 0.05 (0.05; 0.06) 0.11 (0.11; 0.11) 0.02 (0.02; 0.02) 3.29 (3.27; 3.31)

4 0.17 (0.17; 0.18) 0.10 (0.10; 0.10) 0.07 (0.07; 0.07) 0.14 (0.14; 0.14) 0.02 (0.02; 0.02) 3.70 (3.68; 3.72)

3 0.21 (0.20; 0.21) 0.12 (0.12; 0.12) 0.08 (0.08; 0.09) 0.17 (0.16; 0.17) 0.03 (0.03; 0.03) 4.18 (4.15; 4.20)

2 0.26 (0.26; 0.26) 0.16 (0.15; 0.16) 0.10 (0.10; 0.10) 0.20 (0.20; 0.20) 0.04 (0.04; 0.05) 5.39 (5.35; 5.42)

1 (low) 0.29 (0.29; 0.30) 0.17 (0.17; 0.17) 0.12 (0.12; 0.13) 0.23 (0.22; 0.23) 0.05 (0.05; 0.05) 4.89 (4.85; 4.92)

Income groups

Total

mean
(95% CI)

Number of OPCS Number of high- Number of lowcontacts
urgency contacts urgency contacts

Out-of-hours primary care

Table 2. Mean number of contacts per patient with general practice and out-of-hours primary care services in 2017, totals and according to
household income group (n=988,040)
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16.1

14.8

13.8

2

3

4

1.48
(1.45; 1.51)
1.28
(1.25; 1.30)
1.18
(1.56; 1.20)
1.10
(1.08; 1.12)
ref
0.01
(< 0.001)

2.06 12.3
(1.99; 2.14)
4.8
1.64 11.0
(1.59; 1.71)
4.0
1.43 10.0
(1.38; 1.48)
3.4
1.21 9.1
(1.16; 1.25)
2.8
ref 8.3
0.01
(0.001)

5.9

1.51
(1.47; 1.54)
1.30
(1.27; 1.33)
1.18
(1.16; 1.21)
1.09
(1.07; 1.11)
ref
0.01
(0.001)

6.4

7.0

7.8

8.8

SB
(%)
1.54
(1.49; 1.58)
1.32
(1.29; 1.36)
1.21
(1.18; 1.24)
1.12
(1.09; 1.15)
ref
0.01
(0.001)

OR
(95% CI)

Low urgency
contact
(yes=1/no=0)

11.8

12.6

13.8

15.2

1.46
(1.43; 1.49)
1.27
(1.25; 1.30)
1.17
(1.15; 1.19)
1.10
(1.08; 1.12)
ref
0.01
(0.001)

Contact for an
acute health
problem
(yes=1/no=0)
SB
OR
(%)
(95% CI)

2.1

2.5

2.9

3.7

1.81
(1.73; 1.89)
1.44
(1.38; 1.51)
1.28
(1.22; 1.33)
1.11
(1.07; 1.16)
ref
0.02
(0.002)

Contact for a
chronic health
problem
(yes=1/no=0)
SB
OR
(%)
(95% CI)

76.9

77.6

78.4

78.5

SB
(%)

1.17
(1.15; 1.19)
1.16
(1.14; 1.18)
1.13
(1.11; 1.14)
1.09
(1.07; 1.10)
ref
0.01
(< 0.001)

OR
(95% CI)

General practice
Total contacts
(yes=1/no=0)

5 (high)
12.4
5.6
10.6
1.9
75.3
Between
DGP
variance
(ICC/SE)
PAF
0.22
0.41
0.24
0.26
0.22
0.33
0.04
SB: Standardised probability by direct standardisation for age and sex; OR: Odds ratios from multilevel logistic regression analyses, CI: confidence intervals;
Models adjusted for age-groups, sex, living alone, non-Western immigrant background, number of chronic disease episodes, and random effect of DGP
level; ICC: the intra-class correlation between daytime general practices: the relative contribution due to clustering of patients in DGP to the variation
unexplained by characteristics related to the patient-level; PAF: population attributable fraction for income groups 1 to 4 versus the highest income group.

17.8

Household
income
1 (low)

SB
(%)

Total contacts
(yes=1/no=0)

Out-of-hours primary care
Two or more
High urgency
contacts in one
contact
year
(yes=1/no=0)
(yes=1/no=0)
OR
SB
OR
SB
OR
(95% CI)
(%)
(95% CI)
(%)
(95% CI)

Table 3. Standardised probability of general practice and out-of-hours primary care use per patient in 2017 (n= 988,040), associations with
household income, and Population Attributable Fraction
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Table 4.a. Standardised probability of out-of-hours primary care use per patient in 2017,
associations with socioeconomic status and health status, and Population Attributable Fraction,
stratified for patients with chronic disease
Contact out-of-hours primary care (yes=1/no=0)
Patients with
Patients with
Patients with
Patients with other
COPD/asthma CVD (n=188,183) Diabetes Mellitus
chronic disease
(n=119,592)
(n=60,944)
episodes (n=342,162)
SB
OR
SB
OR
SB (%)
OR
SB (%)
OR
(%) (95% CI)
(%)
(95% CI)
(95% CI)
(95% CI)
Household
income
1 (low) 24.5
2 21.8
3 20.1
4 18.4
5 (high) 16.5
Between
DGP variance
(ICC/SE)
PAF
0.21

1.54
(1.46; 1.62)
1.30
(1.23; 1.36)
1.19
(1.13; 1.25)
1.08
(1.03; 1.14)
ref
0.01
(0.001)

22.5
18.8
17.1
16.2
14.8
0.25

1.60
(1.53; 1.67)
1.26
(1.21; 1.31)
1.15
(1.11; 1.20)
1.10
(1.05; 1.15)
ref
0.01 (0.001)

23.1
21.0
18.3
17.9
16.2
0.24

1.56
(1.44; 1.69)
1.33
(1.24; 1.44)
1.15
(1.06; 1.25)
1.13
(1.04; 1.23)
ref
0.01 (0.001)

17.1

12.5
-

1.44
(1.39; 1.49)
1.24
(1.20; 1.28)
1.15
(1.12; 1.19)
1.09
(1.05; 1.12)
ref
0.01 (0.001)

0.18

-

15.5
14.3
13.5

SB: Standardised probability by direct standardisation for age and sex; OR: Odds ratios from multilevel
logistic regression analyses, CI: confidence intervals; Models adjusted for age-groups, sex, living alone,
non-Western immigrant background, number of chronic disease episodes, and random effect of DGP level;
ICC: the intra-class correlation between daytime general practices: the relative contribution due to
clustering of patients in DGP to the variation unexplained by characteristics related to the patient-level;
PAF: population attributable fraction for income groups 1 to 4 versus the highest income group.
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Table 4.b. Standardised probability of general practice use per patient in 2017, associations with
socioeconomic status and health status, and Population Attributable Fraction, stratified for
patients with chronic disease
Patients with
COPD/asthma
(n=119,592)
SB
(%)

OR
(95% CI)

Household
income
1 (low)

88.1

2

88.1

3

87.2

4

86.9

5 (high)
Between
DGP
variance
(ICC/SE)
PAF

85.1
-

1.25
(1.18; 1.33)
1.24
(1.17; 1.31)
1.17
(1.11; 1.24)
1.16
(1.10; 1.22)
ref
0.01 (0.002)

0.05

Contact with general practice (yes=1/no=0)
Patients with CVD
Patients with
Patients with other
(n=188,183)
Diabetes Mellitus
chronic disease
(n=60,944)
episodes
(n=342,162)
SB (%)
OR
SB (%)
OR
SB (%)
OR
(95% CI)
(95% CI)
(95% CI)
91.8
92.0
91.3
91.3
90.5
-

1.11
(1.04; 1.18)
1.14
(1.08; 1.21)
1.07
(1.01; 1.12)
1.09
(1.03; 1.14)
ref
0.03 (0.004)

0.02

92.0
92.4
91.7
91.5
90.9
-

0.03

1.21
(1.09; 1.35)
1.21
(1.10; 1.33)
1.12
(1.01; 1.23)
1.09
(0.98; 1.20)
ref
0.04 (0.01)

83.2
83.5
82.8
82.3
81.1
-

1.19
(1.15; 1.22)
1.17
(1.14; 1.21)
1.13
(1.10; 1.16)
1.09
(1.06; 1.12)
ref
0.01 (0.001)

0.02

SB: Standardised probability by direct standardisation for age and sex; OR: Odds ratios from multilevel
logistic regression analyses, CI: confidence intervals; Models adjusted for age-groups, sex, living alone,
non-Western immigrant background, number of chronic disease episodes, and random effect of DGP level;
ICC: the intra-class correlation between daytime general practices: the relative contribution due to
clustering of patients in DGP to the variation unexplained by characteristics related to the patient-level;
PAF: population attributable fraction for income groups 1 to 4 versus the highest income group.

Discussion
Key findings
We observed inequalities in both OPCS and DGP use, reflected in higher use rates within
every lower stratum of household income. Inequalities for OPCS use were considerably
larger than for DGP use. These inequalities persisted when taking the patient’s health
status into account. Among patient groups with COPD/asthma, CVD, or diabetes, income
inequalities for OPCS use were larger than in the total population. The extent of
inequalities in DGP use between income groups were quite similar for patients with a
chronic disease and the total study population.
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Study strengths & limitations
The use of routinely recorded EHR data enabled us to study a large nationally
representative patient sample. The recorded chronic diseases were either diagnosed by
the GP or a specialist and are therefore more reliable indicators than self-reported
diseases 19.
Our study results may have been biased due to limitations of the data and the applied
methods. Firstly, the use of household (disposable) income as indicator for socioeconomic
status provided us with a robust measure that was routinely registered by tax registries.
The use of income however adequately classifies groups in the productive age bands and
may be less adequate for people of younger and older age due to their loose attachment
to the labour market. Different measures of socioeconomic position each have their
advantages and disadvantages. For instance, wealth is a more appropriate measure for
older age groups

27

, however less so for younger age groups

28

. The use of household

income in this study consequently sub optimally classified both younger and older people.
Secondly, health status was measured by the number and nature of chronic diseases as
recorded in DGP. Nevertheless, we were unable to quantify the severity of the generally
more complex health problems of socioeconomically vulnerable patients. Our
operationalization of health status therefore likely underestimated the healthcare need of
low SEP individuals, and the extent to which this could account for the observed
inequalities in OPCS and DGP use.
Interpretation of key findings
Our results showed that socioeconomic inequalities in OPCS use could not be explained
by differences in health status, and that these were larger than inequalities in DGP use. A
previous study also indicated that attendance of OPCS was higher in low SEP patients
after adjusting for health status 29. The larger income inequalities for OPCS use compared
with DGP use likely ensue from factors additional to, and interacting with, the patient’s
health status. For instance, limited health literacy, need for reassurance, perceptions of
illness, and doctor-patient communication likely contribute to inequalities in use-patterns
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between SEP groups 30 31. Limited health literacy for example, may inhibit finding the way
through the healthcare system 32, whereas poorer doctor-patient communication leads to
misinterpretation of the patient’s care need

31

. Moreover, people with low SES may

experience more difficulty in waiting for an appointment in DGP the next working day,
and turn to an OPCS for immediate relief of their worries 5.
The larger income inequalities for OPCS use among patients with a chronic disease,
suggest a different healthcare need among chronically ill patients with low SEP. Due to
the clustering of health and (psycho)social problems, and more severe comorbidity

12 33

care coordination and continuity of care for these patients in DGP is more challenging

,

10

12 13 34

. Their care needs likely demand more time than DGPs are able to spend on their

patients

33 34

. Additionally, these patients may have difficulty obtaining other healthcare

and social services and therefore may experience unmet needs

2 35 36

. The higher OPCS

use therefore may be a reflection of the inverse care law as result of impeded access of
DGP for low SEP individuals 5 10 13 37.
Implications for research & practice
The results suggest that OPCSs fill a void in healthcare needs, for socioeconomically
vulnerable patients, particularly among the chronically ill. As such, OPCSs contribute to
equity in healthcare access by providing low threshold care. On the other hand, using
OPCS services comes with downsides of acute healthcare, such as lack of continuity 4.
Ideally, from a continuity of care perspective, DGP may be even more sensitive to the
more complex care needs of vulnerable patients, to prevent them from care seeking in
OPCSs

35 38

. Additionally, coordination and continuity of care between DGP and OPCS

should be improved by better information exchange and close involvement of the patient
36

to more adequately address the patient’s needs, resources, and skills.

The higher OPCS use within lower income groups, as reflected in the PAF, appears to
be additional to DGP use. Therefore, overall healthcare use and the workload of GPs
increases. Since OPCSs increasingly experience difficulties in fulfilling vacancies and voids
in work schedules, the sustainability of accessible OOH primary care is at stake 7. How to
relief the high workload of both OPCS and DGP should be subject of further study. For
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instance by studying the effect on workload by scaling-up OPCS healthcare professional
staff by employing nurse practitioners 39, and integration of social support services 38.
We found substantial income-related inequalities in OPCS use, the more so when
compared to inequalities in DGP use, particularly among patients with a chronic disease.
These inequalities suggest that OPCS meets a healthcare need of vulnerable groups
additional to healthcare provided by DGP, particularly among individuals with low SEP
and chronic disease. Optimisation of care coordination in DGP and between DGP and
OPCS should be considered to address the generally more complex care needs of
socioeconomically vulnerable patients and preferably reduce OPCS use.
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Supplementary materials
Supplementary Table 1. Included patients versus excluded patients for research sample
Patients from Nivel Primary Care
Database

totals

Included patients
match Statistics
Netherlands
n

%

988,040

Excluded patients
no match Statistics
Netherlands
n

%

25,647

0 - 4 years

39,320

4.0

7,689

6.1

5 - 17 years

149,054

15.1

3,376

13.2

18 - 44 years

326,051

33.0

9,975

38.9

45 - 64 years

286,516

29.0

5,134

20.0

65 - 74 years

109,548

11.1

1,432

5.6

≥ 75 years

77,551

7.9

4,157

13.09

Sex (female)

499,965

50.6

13,109

51.1

Health status on January 1st 2017
No chronic disease episodes
One chronic disease episode

425,515

43.1

11,885

46.3

257,347

13.2

5,535

21.6

Two chronic disease episodes

130,726

17.7

2,683

10.5

Three or more chronic disease
episodes
Urbanisation GP practice - very high

174,452

25.0

5,544

21.6

247,006

25.0

7,389

28.8

high

217,203

22.0

6,426

25.1

moderate

207,419

21.0

4,111

16.0

low

185,827

18.8

3,744

14.6

130,585

13.2

3,977

15.5

very low (rural)
GP-contacts
OPCS contacts

mean (SD)

mean (SD)

4.2 (5.7)

5.1 (8.0)

0.23 (0.8)

0.36 (1.3)

Excluded from analyses since income
was missing
Patients with unknown income

n

%

3,349

0.3

Patients in institutional household

9,151

0.9

67

68
mean (95% CI)

4

mean (95% CI)

5 (high)

0.19 (0.19; 0.20)

0.28 (0.27; 0.29) 0.22 (0.22; 0.23) 0.20 (0.19; 0.20) 0.17 (0.17; 0.18) 0.14 (0.14; 0.14)

mean (95% CI)

3

Number of OPCS
contacts

mean (95% CI)

2

5.23 (5.17; 5.29) 5.38 (5.33; 5.43) 4.55 (4.61; 4.59) 4.18 (4.15; 4.22) 3.84 (3.81; 8.87)

mean (95% CI)

1 (low)

Number of GP contacts 4.54 (4.52; 4.55)

overall mean (95 %CI)

Income groups

Total (n=342,162)

mean (95% CI)

0.49 (0.45; 0.52) 0.41 (0.39; 0.43) 0.30 (0.28; 0.31) 0.25 (0.24; 0.27) 0.21 (0.20; 0.23)

mean (95% CI)

5 (high)

8.59 (8.44; 8.75) 8.95 (8.82; 9.09) 7.56 (7.42; 7.70) 6.60 (6.47; 6.74) 6.01 (5.87; 6.16)

mean (95% CI)

4

0.35 (0.34; 0.36)

mean (95% CI)

3

Number of OPCS
contacts
Patients with other
chronic diseases

mean (95% CI)

2

Number of GP contacts 7.83 (7.76; 7.89)

overall mean (95 %CI)

1 (low)

Income groups

Total (n=60,944)

mean (95% CI)

0.45 (0.43; 0.47) 0.35 (0.34; 0.36) 0.26 (0.25; 0.27) 0.22 (0.21; 0.22) 0.18 (0.17; 0.18)

mean (95% CI)

5 (high)

8.76 (8.65; 8.87) 8.75 (8.67; 8.82) 7.30 (7.23; 7.37) 6.51 (6.44; 6.58) 5.76 (5.69; 5.83)

mean (95% CI)

4

0.29 (0.29; 0.29)

mean (95% CI)

3

Number of OPCS
contacts
Patients with Diabetes

mean (95% CI)

2

Number of GP contacts 7.49 (7.46; 7.53)

overall mean (95 %CI)

1 (low)

Income groups

mean (95% CI)

5 (high)

Total (n=188,183)

mean (95% CI)

4

0.46 (0.44; 0.49) 0.39 (0.38; 0.41) 0.30 (0.29; 0.31) 0.25 (0.24; 0.26) 0.20 (0.19; 0.21)

mean (95% CI)

3

0.32 (0.31; 0.33)

mean (95% CI)

2

Number of OPCS
contacts
Patients with CVD

mean (95% CI)

1 (low)

Income groups

7.49 (7.37; 7.61) 8.07 (7.96; 8.18) 6.27 (6.18; 6.36) 5.38 (5.30; 5.46) 4.68 (4.62; 4.75)

overall mean (95 % CI)

Total (n=119,692)

Number of GP contacts 6.39 (6.35; 6.43)

Patients with COPD

Supplementary Table 2. Mean number of contacts with general practice and out-of-hours services per patient in 2017 according to household
income group, stratified to chronic diseases (n=988,040)
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Abstract
Background
Telephone triage is widely applied to facilitate efficient and adequate acute care
allocation, for instance in out-of-hours primary care services (OPCSs). Remote assessment
of health problems is challenging and could be impeded by a patient’s ambiguous
formulation of their healthcare need. Socioeconomically vulnerable patients may
experience more difficulty in expressing their healthcare need. The aim was to assess
whether income inequalities exist in the patient’s presented symptoms, assessed urgency
levels, and allocation of follow-up care in OPCS.
Methods
Data were derived from Nivel Primary Care Database encompassing Electronic Health
Record (EHR) data of 1.3 million patients from 28 OPCSs in 2017 in the Netherlands.
These were linked to socio-demographic population registry data. Multilevel logistic
regression analyses (contacts clustered in patients), adjusted for patient characteristics
(e.g. age, sex) were conducted to study associations of symptoms, urgency assessment,
and follow-up care with patients’ income (standardised for household size).
Results
The main presented symptom slightly differed across SES-groups, e.g. low income
patients more often presented with dyspnoea, high income patients more often injuries
and trauma. No SES inequalities were observed in the urgency-assessment. After triage,
lower income was associated with a higher probability of receiving telephone advice and
home-visits, and fewer consultations at the OPCS.
Conclusions
SES inequalities in the patient’s main symptom and in follow-up in OPCSs suggest
underlying inequalities in health status and ability to express care needs. Further research
should focus on opportunities to better tailor the telephone triage process to
socioeconomically vulnerable patients.
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Introduction
People can turn to out-of-hours primary care services (further OPCSs) in a number of
Western countries, such as the UK, Norway, Denmark, Australia, and The Netherlands 1,
in case of non-life-threatening but acute health problems during closing hours of daytime
general practice (DGP). To facilitate adequate healthcare allocation and relief acute care
services from overcrowding, telephone triage is widely applied in OPCS and other acute
care services

1-4

. By remote assessment of the patient’s healthcare need, a triage nurse

determines the urgency of the patient’s symptoms and the required response time.
Medical triage, from the French ‘trier’, originates from the battlefields in the 18 th century
and included categorising and treating soldiers according to the severity of their injuries,
regardless of their rank 5. Early in the 20th century, when the organization of medical
services professionalized, (emergency) health services increasingly applied triage to
prioritize treatment of patients 5.
Remote assessment of the patient’s healthcare need comprises a delicate balancing act
between patient safety and efficient resource allocation

2 3 6

. Triage nurse – patient

interactions may not well fit protocolled decision support systems 7 (Box 1). For instance,
the conversation may be affected by emotions of the caller 7, or the structure of inquiry
by the triage nurse 8. Language proficiency and quality of the communication between
the patient and triage nurse relate to compliance to triage recommendations

9

.

Consequently, whereas triage decisions should be driven by healthcare need,
ambiguousness in the triage conversation may lead to unsolicited outcomes.
Underestimation of the urgency occurs in approximately 10% of the triage contacts and
threatens patient safety
19%

3 10

. Overestimation of the urgency (estimates range from 1 to

3 10-12

) yields needless worry and distress, and high workload of healthcare

professionals 13.
Expressing the nature of their symptoms and concerns may be more difficult for patients
with a low socioeconomic status (SES), due to underlying disease and co-morbidity 14, and
lower levels of health literacy
attendance of OPCSs

16

15

. Lower income was found to be related to frequent

and our previous research demonstrated higher rates of OPCS
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use in low SES neighbourhoods 17. With this study we aimed to determine to what extent
patient’s SES related to the outcomes of the telephone triage process in OPCSs.
Specifically, we measured socioeconomic inequalities in the main symptom the patient
presented with, the assessed level of urgency and the follow-up care in OPCSs.
Understanding whether and at what point the telephone triage process varies by patient
SES may provide leads to tailor the triage process to the need of socioeconomically
vulnerable patients.

Methods
Setting
In the Netherlands, every citizen is enlisted in a general practice. During working days
patients with health problems turn to their DGP 3. For patients who need medical
attention during out of office hours, general practitioners have organised themselves in
large-scale OPCSs. Approximately 50 OPCSs each serve a catchment area of 100,000 to
500,000 inhabitants on behalf of 50 to 250 affiliated general practitioners (GPs) 4. OPCSs
are part of the emergency care chain, which also includes emergency ambulatory care
(ambulance and medical mobile teams), and hospital emergency departments (EDs).
OPCSs are increasingly co-located with EDs, and the majority services all out-of-hours,
including weekdays’ evenings and nights, weekends, and public holidays 4. In Box 1, the
telephone triage process, which is used in all OPCSs in the Netherlands, is described in
more detail.
Study design and study population
Data concerning triage and follow-up of claimed contacts in OPCS were derived from
Electronic Health Records (EHRs) from 28 OPCSs participating in Nivel Primary Care
Database in 2017

18

. Data were linked to socio-demographic variables from the System

of Social Databases (SSD) of Statistics Netherlands

19

. Of the initial patient population

from the Nivel Database, 12.3% (n=161,086) could not be linked due to missing patientIDs or unknown income/living in an institution (Supplementary Table 1). Excluded
patients were generally older than included patients. Multiple contacts per day for the
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same patient, same type of contact, and identical diagnosis code were treated as one
contact.
Box 1. The process of telephone triage in out-of-hours primary care services in the Netherlands
In OPCSs in the Netherlands, telephone triage is conducted by certified and medically trained
triage nurses. The triage process is supervised by a GP. Patients should contact an OPCS by
phone and a triage nurse forms an impression of the health condition of the patient by inquiry.
Subsequently, the triage nurse summarises the health condition by selecting one main symptom
from a pre-coded list of 56 symptoms that most adequately represents the healthcare need of
the patient. The main symptom is the starting point for actual triage of the level of urgency, paired
to an action in the form of follow-up care.
The triage nurse is supported by a protocolled computerised decision support tool, the
Netherlands Triage Standard (NTS), to systematically guide the conversation with the patient and
assess the urgency of their healthcare need. NTS is a Criteria-Based Dispatch (CBD) protocol, of
which the application requires basic medical knowledge and leaves room for clinical reasoning.
The urgency level advised by the NTS can be adjusted by the triage nurse to better fit the health
condition as interpreted by the triage nurse to a lower or higher urgency level. After urgencyassessment, the triage nurse advises follow-up care adequate for the assessed urgency level.
Follow-up care in OPC includes: telephone advice/consultation from the triage nurse of
telephone GP for lower urgencies or very high urgencies that are referred to an emergency
ambulance; consultation at the OPCS practice for high to moderate urgencies; or a home visit by
a general practitioner from the OPCS, generally for high urgencies. The NTS assesses the level of
urgency on a 6-point scale, including: U0 (failure of vital functions, requiring resuscitation), rarely
occurring in OPCS; U1 (life-threatening, immediate care required); U2 (acute, care required within
1 hour), and U3 (urgent, care required within few hours); U4 (non-urgent, no time pressure, care
required within same day/same shift); and U5 (self-care advice, postponement to opening hours
of DGP).
Alternatively, if the healthcare need does not fit the care provided by an OPCS, the triage nurse
requests an emergency ambulance, or refers the patient to the ED, acute mental healthcare, an
obstetrician/midwife, or dentist. In case the caller only asks for advice and the triage nurse, based
on inquiry of the healthcare need, does not start the triage process, no presenting symptom is
recorded.

Measures
Outcome measures
Presenting symptoms included the main symptom that summarised the patient’s health
condition. The five most frequently presented symptoms were dichotomised
(yes=1/no=0).
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Urgency-assessment included the urgency levels reflecting the recommended time for
action. The measure was dichotomised in high-urgency (yes=1 for U1 to U3/no=0 for U4
and U5).
Follow-up OPCS care included the type of claimed consultation with the OPCS that was
allocated: home visit (yes=1/no=0), consultation at the PCS (yes=1/no=0), and telephone
consultation (yes=1/no=0).
Adjusted urgency assessment status included a measure indicating whether the triage
nurse manually adjusted the urgency-level following from the triage protocol
(yes=1/no=0), either to a higher or lower urgency level.
Independent measures
Socioeconomic status of the patient was operationalized as net disposable household
income, standardised for household size and composition, derived from the System of
Social Databases. The patient’s income was categorised in quintiles ranging from 1 (low
income) to 5 (high income), following from standardised percentiles according to the total
Dutch population.
Patient characteristics included age (in age-groups, see table 1), sex, living alone (yes/no)
and non-Western migration status (yes/no).
Degree of urbanisation of the patient’s home address was derived from population
registry data 20 and dichotomised in low urbanisation level (< 500 to 1000 addresses/km 2)
and high urbanisation level (1000 to > 2500 address/km2).
Statistical analyses
The characteristics of the sample and distribution of triage outcomes were reported
using descriptive statistics. For the presented symptoms, the five most frequently
recorded symptoms were included in the analysis. For other outcomes, all triage contacts
were included. Associations between triage outcomes and household income were
analysed using multilevel logistic regression analyses, controlling for patient background
characteristics. To account for clustering of triage contacts within patients, a 2-level
mixed model was applied, including contacts on the first level and patients on the second
level. Intra class correlation coefficients (ICC) were calculated to determine the explained
residual variance attributable to the grouping level of the patient. Additionally, age and
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sex standardised probabilities were calculated to report the extent of the differences
according to household income. Confidence intervals were set at 95%, and analyses were
conducted using Stata 15.1.

Results
The study population (N=1,310,684) is described in Table 1. Compared with the general
population, OPCS patients more often included the youngest and highest age groups,
females and non-Western immigrants. The lowest income groups were overrepresented
in the study population compared with the general population. The mean number of
annual OPCS contacts increased with each lower income group. The lower the income
group, the higher the percentage of patients with more than one OPCS contact/year. In
Supplementary Table 2, the distribution of type of contacts and urgency by income-group
is depicted.
Table 1. Characteristics of the study population of out-of-hours primary care services patients,
totals and according to household income group in 2017
NL a
Patients (n/%)
Age (mean, sd)

Study population, household income group
total 1 (low)
2
3
4
5 (high)
1,310,684 19.2
39.2 37.8
(26.5) (26.7)

20.4
46.2
(29.3)

21.3
37.5
(26.6)

20.5
36.4
(24.7)

18.6
37.8
(23.4)

5.1
14.8
33.3
28.2
10.7
7.8
50.4
17.3
12.7

11.0
16.4
30.0
21.2
9.4
12.1
53.7
15.9
23.2

11.6
16.5
32.9
19.4
7.0
12.6
57.8
29.2
41.8

9.4
14.4
24.5
14.8
13.1
23.8
56.8
23.6
24.0

12.6
18.0
29.6
18.7
10.1
11.0
52.5
12.5
19.4

11.7
17.2
32.0
23.2
8.7
17.4
51.3
8.5
16.2

9.3
15.8
31.1
30.5
8.1
5.2
50.1
5.9
15.5

34.6

30.2 20.2

28.4

33.2

34.4

34.1

1.6
1.8
(1.7) (2.5)
69.3 62.0

1.7
(2.1)
65.4

1.5
(1.3)
69.9

1.4
(1.1)
73.1

1.4
(1.0)
76.0

18.9 20.9

20.1

18.9

17.9

16.8

11.8 17.1

14.5

11.1

9.0

7.2

Age-group (%)
0 - 4 years
5 - 17 years
18 - 44 years
45 - 64 years
65 - 74 years
≥ 75 years
Sex (female) (%)
Living alone (yes) (%)
Non-Western immigrant status (yes)
(%)
Urbanisation level home address (low
urbanisation)
Number of OPCS contacts (mean/sd)
Patients with one contact with an
OPCS in 2017 (%)
Patients with two contacts with an
OPCS in 2017 (%)
Patients with three or more contacts
with an OPCS in 2017 (%)

a. Total population of the Netherlands in 2017: N=17.080.340, derived from Statistics Netherlands 20.
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The symptoms patients presented in triage varied somewhat across income groups
(Table 2). Whereas traumas, injuries, and eye problems were presented more often by
patients with high income, dyspnoea was presented more often by patients with low
income. The top-10 of presented symptoms included a smaller cumulative percentage of
the total range of symptoms presented by low income patients compared with high
income patients. Non-recording of a symptom occurred more often for patients with low
income.
Small income differences were observed in the urgency assessment for high-urgency
contacts. Stratified to presented symptoms, high-income patients had a somewhat higher
probability of receiving a high-urgency assessment after presenting with laceration/cuts
(Table 3). Low income patients had a substantially higher probability of a high-urgency
assessment after presenting with urinary tract symptoms. No distinct income-differences
were observed for the other symptoms.
Triage for low income patients was followed-up by a telephone consultation or home
visit more often than their higher income counterparts, whereas a face-to-face
consultation was more common among the higher income groups (Table 4). When
adjusted for patient characteristics and urgency assessment these patterns persisted. The
probability of an OPCS consultation was more than a third higher for the highest income
group compared with the lowest income groups. The probability of a home-visit was more
than twice as high for the lowest income group compared with the highest income group.
Stratified to presenting symptoms, the probabilities for follow-up contact were quite
similar compared with the total number of presentations, except for home-visits
(Supplementary Table 3). Patients with low income had a substantially higher probability
of a home-visit for trauma or injury than patients from the highest income group.
In Table 4 we show whether the chance of adjustment to the urgency assessment varied
by a patient’s income. For low income patients, the triage nurse more often adjusted the
assessment as followed from the triage support system. Controlled for other patient
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characteristics, the difference between low and high income patients in adjusted urgency
assessment persisted and was most pronounced for high-urgency contacts.

Discussion
Summary
The aim of this study was to determine to what extent patient SES was related to
differences in the outcomes of the telephone triage process in OPCSs. On the major
outcome, the assessed urgency level, we found marginal differences according to
patients’ SES. The main presented symptoms slightly differed across income groups.
Whereas low-income patients more often presented with dyspnoea, high-income patients
more often presented with traumas and injuries. For the allocation of follow-up care in
OPCS, more pronounced variation by income was observed. Irrespective of urgency-level,
we observed a higher probability of telephone advice and home-visits for low-income
patients and a higher probability of a consultation for high-income patients. The urgency
assessment ensuing from the triage protocol was more often overruled by the triage nurse
in low-income patients.
Strengths and limitations
The large set of EHR data representative for the Dutch population was a particular
strength of our study. However, some data limitations may have influenced the results.
Firstly, we could not include information about underlying morbidity. Therefore, we could
not take into account the generally higher levels of morbidity among low SES patients,
which could have explained differences in allocated follow-up care in OPCSs. Secondly,
due to a lack of detailed follow-up information, we were unable to include follow-up care
provided in other settings (e.g. ambulance), which is likely to be socioeconomically
differentiated as well. Thirdly, we were unable to determine whether (manually)
overruling the urgency-assessment following from the triage protocol resulted in up- or
down-scaling of the urgency.
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44.4
15.1

4.2
4.1

3.4
3.0
2.9

48.6

11.7

6: Dyspnoea
7: Thorax pain

8: Eye problems
9: Leg problems
10: Ear problems

Cumulative percentage
top-10 most frequently
presented symptoms
No symptom recorded

8: Fever child
3.1
9: Leg problems 2.7
10: Ear
2.7
problems

5: Skin
4.5
problems/
mastitis
6: Thorax pain 4.3
7: Urinary tract 4.1
problems

4.9

4.6

4.9

5: Skin
problems/mastitis

6.0

3: Laceration/cut

6.6

6.9

%

4:
Laceration/cut

6.2

2: Abdominal pain adult

1: Trauma
extremity
2: Abdominal
pain adult
3: Dyspnoea

1 (low)

4: Urinary tract problems 5.0

9.0

%

Most frequently
presented symptoms
1: Trauma/extremity

Total

6: Thorax pain
7: Skin
problems/
mastitis
8: Leg problems
9: Eye problems
10: Fever child

5:
Laceration/cut

1: Trauma
extremity
2: Abdominal
pain adult
3: Urinary tract
problems
4: Dyspnoea

2

12.9

46.7

3.4
2.7
2.5

4.6
4.3

5.0

5.2

5.2

6.3

7.6

%

4.2
3.9

10.4

49.9

8: Eye problems 3.4
9: Fever child
3.3
10: Ear
3.2
problems

6: Dyspnoea
7: Thorax pain

4.9

5.1

6.0

6.3

9.6

%

Income groups

1: Trauma
extremity
2:
Laceration/cut
3: Abdominal
pain adult
4: Skin
problems/mastit
is
5: Urinary tract
problems

3

5 (high)

5.2

9.6

51.7

8: Dyspnoea
3.5
9: Ear problems 3.2
10: Fever child 3.0

5.7

6.0

7.8

10.9

%

9.7

53.0

8: Dyspnoea
3.1
9: Ear problems 3.0
10: Leg
2.9
problems

5: Skin
5.5
problems/
mastitis
6: Eye problems 4.7
7: Thorax pain 3.7

10.6 1: Trauma
extremity
7.1
2:
Laceration/cut
6.0
3: Abdominal
pain adult
5.3
4: Urinary tract
problems

%

6: Eye problems 4.0
7: Thorax pain 3.8

1: Trauma
extremity
2:
Laceration/cut
3: Abdominal
pain adult
4: Skin
problems/mastit
is
5: Urinary tract
problems

4

Table 2. Ten most frequently presented symptoms in telephone triage, total contacts and contacts stratified to household income group in 2017
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60.6

60.6

60.4

2

3

4

1.05
(1.04; 1.06)
1.07
(1.06; 1.08)
1.03
(1.02; 1.04)
1.01
(1.00; 1.02)
ref
0.16 (0.001)

OR
(95% CI)

26.1

25.7

26.0

28.7

SP (%)

1.14
(1.09; 1.18)
0.94
(0.90; 0.97)
0.93
(0.89; 0.97)
0.92
(0.88; 096)
ref
0.35 (0.01)

79.5

79.0

78.9

79.3

1.01
(0.97; 1.05)
1.03
(0.99; 1.07)
0.99
(0.96; 1.03)
0.99
(0.96; 1.03)
ref
0.11 (0.01)

74.4

73.9

73.1

72.7

0.89
(0.85; 0.94)
0.89
(0.85; 0.93)
0.92
(0.88; 0.97)
0.94
(0.90; 0.98)
ref
0.27 (0.02)

Most frequently presented symptoms
Trauma
Laceration/cut
generalised/
(n=140,574)
extremity
(n= 209,526)
OR
SP
OR
SP
OR
(95% CI)
(%)
(95% CI)
(%)
(95% CI)

Symptom not
recorded
(n= 273,819)

83.1

83.2

83.0

82.5

SP
(%)
0.95
(0.90; 1.00)
0.93
(0.88; 0.98)
0.93
(0.88; 0.98)
0.92
(0.87; 0.97)
ref
0.23 (0.01)

OR
(95% CI)

Abdominal pain
adult
(n= 144,659)

41.3

43.2

45.0

47.8

SP
(%)
1.58
(1.49; 1.68)
1.43
(1.35; 1.51)
1.23
(1.16; 1.31)
1.07
(1.01; 1.14)
ref
0.41 (0.01)

OR
(95% CI)

Urinary
tract problems
(n= 115,889)

23.3

22.9

24.0

24.4

SP
(%)

1.08
(1.02; 1.13)
1.08
(1.03; 1.14)
1.0
(0.95; 1.05)
1.03
(0.98; 1.08)
ref
0.20 (0.02)

OR
(95% CI)

Skin problems/
mastitis
(n= 113,286)

5 (high) 60.4
27.6
79.8
75.2
83.7
40.8
23.0
Between
patient
variance
(ICC/SE)
SP: Standardised probability by direct standardisation for age and sex; OR: Odds ratios from multilevel logistic regression analyses, CI: confidence intervals;
Analyses adjusted for age-groups, sex, living alone, non-Western immigrant status; ICC: the intra-class correlation between patients: the relative
contribution due to clustering of observations within patients to the variation unexplained by characteristics related to the contact level.

59.9

Household
income
1 (low)

SP
(%)

Total presented
symptoms
(n= 2,334,598)

Table 3. Standardised probability of high-urgency contacts with out-of-hours primary care services, and associations with a patient’s household
income group for total contacts and contacts stratified to the most frequently presented symptoms in 2017
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80

42.1

40.4

39.2

38.7

38.2

1 (low)

2

3

4

5 (high)

1.20
(1.18; 1.21)
1.18
(1.16; 1.19)
1.09
(1.08; 1.10)
1.05
(1.04; 1.06)
ref
55.0

54.2

53.1

50.8

47.8

OR (95% CI) SP (%)

SP
(%)
2.29
(2.22; 2.35)
1.63
(1.59; 1.68)
1.31
(1.28; 1.35)
1.13
(1.10; 1.17)
ref
9.9

9.9

9.9

10.6

12.3

OR (95% CI) SP (%)

Home visit
(yes=1/no=0)

0.63 10.2
(0.62; 0.64)
0.65 8.8
(0.64; 0.66)
0.80 7.7
(0.79; 0.81)
0.89 7.1
(0.88; 0.90)
ref 6.7

OR (95% CI)

Consultation OPCS
(yes=1/no=0)

1.23
(1.21; 1.26)
1.05
(1.03; 1.07)
1.00
(0.98; 1.02)
1.01
(0.99; 1.03)
ref

13.4

13.9

13.9

14.4

15.6

OR (95% CI) SP (%)

1.19
(1.16; 1.22)
1.07
(1.04; 1.09)
1.04
(1.02; 1.07)
1.04
(1.02; 1.07)
ref

OR (95% CI)

Urgency following from protocol was adjusted
by triage nurse
High-urgency contacts Low-urgency contacts
adjusted
adjusted
(yes=1/no=0)
(yes=1/no=0)

Between patient variance
0.18 (0.001)
0.30 (0.002)
0.42 (0.003)
0.15 (0.004)
0.28 (0.004)
(ICC/SE)
SP: Standardised probability by direct standardisation for age and sex; OR: Odds ratios from multilevel logistic regression analyses, CI: confidence intervals;
Analyses adjusted for age-groups, sex, living alone, non-Western immigrant status, and urgency-assessment; ICC: the intra-class correlation between
patients: the relative contribution of clustering of observations within patients to the residual variance.

Household income

SP (%)

Telephone
consultation
(yes=1/no=0)

Triage contacts with follow-up OPCS

Table 4. Standardised probability of follow-up contacts and adjusted urgency level in out-of-hours primary care services after telephone triage,
and associations with a patient’s socioeconomic status stratified to follow-up type in 2017
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Comparison with existing literature
Our finding that patients’ SES appeared a negligible factor in the assessed urgency, does
not correspond with findings from triage at the ED, where triaged urgency levels were
higher among patients from deprived neighbourhoods

21

. In a Wales based study on a

telephone triage service, lower SES was related to a higher probability of advice to seek
emergency care or face-to-face care 22. Similar to this study we found a higher probability
for home visits in low SES patients, however the probability for a face-to-face
consultation we observed was higher in high SES patients. Possibly, the higher
probabilities of a face-to-face contact observed in the Welsh study would have been
resembled by our study if we had been able to include follow-up care in ambulance
services and ED as well.
Socioeconomic inequalities in triage outcomes, irrespective of health status, may reflect
systematic differences in the appraisal of the presented problem according to patient SES
23

. An explanation may be found in the generally lower levels of health literacy among low

SES groups

15

, which may influence triage conversation by, for example, inadequate

communication about illness severity by the patient. Triage nurses may experience
insecurity interpreting ambiguous information provided by patients with low health
literacy 2.
The generally worse underlying health status and higher prevalence of co-morbidity of
low SES patients 14 may influence triage presentation and outcomes as well 3. The triage
nurse often cannot access the patient’s health record to take the medical history into
account 6. Consequently, patients are assumed to be aware of the implications of their
condition, and to be capable of linking current symptoms to their medical history.
However, being well-informed about their disease is particularly difficult for people with
low SES 15.
Implications for research & practice
Telephone triage is an important tool in efficient allocation of acute care and workload
management, and plays a key role in the sustainability of OOH primary care 1. However,
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adequate allocation of follow-up care largely depends on the quality of the triage
conversation 3 22. Although our quantitative exploration provided useful leads concerning
SES differences in the triage conversation and subsequent care allocation, the complexity
of the conversation should be subjected to further study. Previous conversation research
8

should be expanded to the role of patient SES and health literacy on the patient – triage

nurse interaction and triage decisions.
Although telephone triage is found to be fairly safe and NTS is validated regarding a
basic set of questions
complex illness
16 22

10 24

8 13

, a higher risk for unsafe triage was found for patients with

. The SES-differences observed in our study and previous studies e.g.

support the need for validation of NTS across different SES-groups. Validation

however is not a plea for a stricter triage protocol, such as the strongly protocolled
Medical Priority Dispatch Systems (MPDS) 25.
Socioeconomic inequalities were observed in presented symptoms, the frequency of
manual adjustment of the advised urgency level following from the triage protocol, and
allocation of follow-up care. These inequalities suggest that patient SES affects the quality
of the patient – triage nurse interaction and application of the triage protocol. Further
research should focus on opportunities to better tailor the triage process to
socioeconomically vulnerable patients. Triage decision support protocols should be
validated to assure adequate triage outcomes across SES groups.
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Supplementary tables
Supplementary Table 1. Included patients versus excluded patients for research sample
Included
patients
Patients from Nivel Primary
match GBA
Care Database
n
totals
1,310,684
Sex (women)
703,652
Age-group
0 - 4 years
143,568
5 - 17 years
215,034
18 - 44 years
392,928
45 - 64 years
277,282
65 - 74 years
123,580
≥ 75 years
158,292
Urgency
U1 (high-urgency)
39,034
U2
217,256
U3
527,950
U4
167,632
U5 (low-urgency)
358,659
Urgency following from
148,267
protocol was adjusted by
triage nurse (yes)
Follow-up
Telephone consultation
488,527
Consultation at the OPCS
730,092
Home-visit
92,065

excluded
patients
no match GBAa
%
87.7
53.7

n
161,086
84,159

%
12.3
52.2

11.0
16.4
30.0
21.2
9.4
12.1

9,013
16,690
46,161
34,342
16,543
38,336

5.6
10.4
28.7
21.3
10.3
23.8

3.0
16.6
40.3
12.8
27.4
11.3

1,901
9,101
23,895
5,856
16,244
7,879

3.3
16.0
41.9
10.3
28.5
13.8

37.3
55.7
7.0

76,197
67,598
17,291

47.3
42.0
10.7

a. Or match but no matching birthdate, or living in institutional household/unknown household income
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Supplementary Table 2. Presentation in telephone triage and triage outcomes, total contacts and
contacts stratified to household income group in 2017
Total
1 (low)
%
%

n
OPCS contacts
Total triage contacts with follow-up in OPCS 2,336,814
Urgency a
U1 (high-urgency)
62,624 2.7
U2 411,787 17.6
U3 938,900 40.2
U4 328,767 14.1
U5 (low-urgency) 594,526 25.4
Urgency following from protocol was
280,148 12.0
overruled by triage nurse (yes)
Follow-up
Telephone consultation 929,862 39.8
Consultation at the OPCS 1,213,672 51.9
Home-visit 193,280 8.3

Income groups
2
3
4 5 (high)
%
%
%
%

23.3 21.5 20.3 18.6

16.4

2.7
18.9
38.0
13.4
27.1
13.6

2.3
16.3
41.6
14.8
25.0
11.2

2.1
15.9
42.3
15.4
24.3
11.0

42.2 41.0 39.0 38.4
48.2 45.9 53.8 56.2
9.7 13.1
7.2
5.4

37.5
57.8
4.7

3.5
19.3
39.0
12.9
25.3
12.5

2.6
17.2
40.8
14.3
25.2
11.3

a. Urgency categories U1 to U5 do not add-up to total number of contacts due to a marginal number of
contacts with urgency U0 (highest urgency, however not commonly used by out-of-hours primary care
services).
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67.6

67.7

67.1

65.1

2

3

4

5 (high)

ref

1.10
(1.04; 1.16)

1.16
(1.10; 1.22)

1.24
(1.18; 1.30)

1.04
(0.99; 1.09)

24.8

25.3

25.8

26.2

26.2

ref

1.05
(1.01; 1.09)

1.07
(1.03; 1.11)

1.11
(1.06; 1.16)

1.12
(1.07; 1.17)

18.3

19.7

20.2

20.7

21.5

ref

1.11
(1.05; 1.17)

1.15
(1.09; 1.21)

1.21
(1.14; 1.28)

1.21
(1.14; 1.28)

23.8

24.0

23.9

24.8

25.7

1.05
(0.99;
1.11)
1.03
(0.98;
1.09)
0.99
(0.93;
1.04)
0.99
(0.94;
1.05)
ref

OR
(95% CI)

SP (%)

SP (%)

OR
(95% CI)

Abdominal pain
adult
(= 144,659)

Laceration/cut
(n= 140,574)

38.3

36.9

36.0

35.7

36.0

SP (%)

ref

0.90
(0.85; 0.95)

0.86
(0.81; 0.91)

0.85
(0.81; 0.90)

0.92
(0.87; 0.98)

OR
(95% CI)

Urinary tract
problems
(n= 115,889)

Most frequently presented symptoms

43.5

44.2

44.8

45.1

45.7

SP (%)

ref

1.06
(1.02; 1.11)

1.10
(1.06; 1.15)

1.17
(1.12; 1.22)

1.14
(1.09; 1.19)

OR
(95% CI)

Skin problems/
mastitis
(n= 113,286)

Between patient
0.47 (0.01)
< 0.001
0.14 (0.02)
0.13 (0.01)
0.29 (0.01)
0.04 (0.01)
variance (ICC/SE)
SP: Standardised probability by direct standardisation for age and sex; OR: Odds ratios from multilevel logistic regression analyses, CI: confidence intervals;
Analyses adjusted for age-groups, sex, living alone, non-Western immigrant status, and urgency-assessment; ICC: the intra-class correlation between
patients: the relative contribution due to clustering of observations within patients to the variation unexplained by characteristics related to the contact
level.

64.3

Household income 1
(low)

Telephone consultation (yes=1/no=0)
Symptom not
recorded (n=
Trauma
273,819)
generalised/
extremity
(n= 209,526)
SP (%)
OR
SP (%)
OR
(95% CI)
(95% CI)

Supplementary Table 3.a. Standardised probability for contacts in out-of-hours primary care after telephone triage, and associations with
patient’s income stratified to most frequently presented symptoms in 2017
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23.2

23.9

25.4

3

4

5 (high)

0.61
(0.60; 0.65)
0.62
(0.59; 0.67)
0.70
(0.65; 0.75)
0.81
(1.12; 1.28)
ref
73.3

72.5

71.8

71.0

70.4

0.77
(0.74; 0.80)
0.76
(0.73; 0.79)
0.85
(0.82; 0.89)
0.91
(0.88; 0.95)
ref
80.2

78.7

78.0

76.8

75.0

0.65
(0.61; 0.69)
0.65
(0.61; 0.69)
0.77
(0.72; 0.82)
0.84
(0.79; 0.89)
ref
66.0

65.6

64.6

62.3

60.3

0.70
(0.67; 0.74)
0.74
(0.71; 0.78)
0.89
(0.85; 0.94)
0.96
(0.91; 1.02)
ref
55.3

56.2

56.7

55.5

53.1

0.86
(0.80; 0.92)
1.0
(0.94; 1.06)
1.11
(1.04; 1.18)
1.08
(1.01; 1.15)
ref

55.5

54.6

54.1

53.4

52.1

0.82
(0.79; 0.86)
0.80
(0.76; 0.83)
0.88
(0.85; 0.92)
0.93
(0.89; 0.97)
ref

Skin problems/
mastitis
(n= 113,286)
SP (%)
OR
(95% CI)

Between
patient
0.67 (0.01)
<0.001
0.39 (0.02)
0.26 (0.01)
0.50 (0.01)
0.06 (0.01)
variance (ICC/SE)
SP: Standardised probability by direct standardisation for age and sex; OR: Odds ratios from multilevel logistic regression analyses, CI: confidence intervals;
Analyses adjusted for age-groups, sex, living alone, non-Western immigrant status, and urgency-assessment; ICC: the intra-class correlation between
patients: the relative contribution due to clustering of observations within patients to the variation unexplained by characteristics related to the contact
level.

23.8

24.1

Household income 1
(low)
2

Consultation OPCS (yes=1/no=0)
Symptom not
Most frequently presented symptoms
recorded (n=
Trauma generalised/ Laceration/cut
Abdominal pain
Urinary tract
273,819)
extremity
(n= 140,574)
adult
problems
(n= 209,526)
(= 144,659)
(n= 115,889)
SP (%)
OR
SP (%)
OR
SP (%)
OR
SP (%)
OR
SP (%)
OR
(95% CI)
(95% CI)
(95% CI)
(95% CI)
(95% CI)

Supplementary Table 3.b. Standardised probability for contacts in out-of-hours primary care after telephone triage, and associations with
patient’s income stratified to most frequently presented symptoms in 2017

CHAPTER 4

9.1

9.0

9.5

3

4

5 (high)

1.81
(1.68; 1.96)
1.09
(1.01; 1.18)
1.17
(1.08; 1.27)
1.04
(0.95; 1.13)
ref
2.0

2.2

2.4

2.8

3.4

3.34
(2.73; 4.09)
2.22
(1.84; 2.66)
1.73
(1.44; 2.09)
1.30
(1.07; 1.58)
ref
1.4

1.7

1.8

2.4

3.5

7.13
(5.07; 10.01)
3.58
(2.67; 4.80)
1.95
(1.47; 2.59)
1.63
(1.22; 2.17)
ref
10.1

10.4

11.4

12.9

14.0

6.4

6.8

7.3

8.7

10.9

SP (%)

1.0

1.2

1.1

1.5

2.2

SP (%)

2.62
(1.98; 2.46)
1.64
(1.27; 2.13)
1.03
(0.78; 1.36)
1.11
(0.84; 1.48)
ref

OR
(95% CI)

Skin problems/
mastitis
(n= 113,286)

2.65
(2.29; 3.08)
1.86
(1.63; 2.14)
1.34
(1.16; 1.55)
1.23
(1.06; 1.43)
ref

OR
(95% CI)

Urinary tract
problems
(n= 115,889)

1.99
(1.80; 2.19)
1.59
(1.45; 1.74)
1.26
(1.14; 1.38)
1.05
(0.95; 1.16)
ref

OR
(95% CI)

SP (%)

SP (%)

OR
(95% CI)

Abdominal pain
adult
(= 144,659)

Laceration/cut
(n= 140,574)

Most frequently presented symptoms

Between patient
0.36 (0.01)
0.58 (0.03)
0.74 (0.03)
0.51 (0.01)
0.53 (0.01)
0.55 (0.05)
variance (ICC/SE)
SP: Standardised probability by direct standardisation for age and sex; OR: Odds ratios from multilevel logistic regression analyses, CI: confidence intervals;
Analyses adjusted for age-groups, sex, living alone, non-Western immigrant status, and urgency-assessment; ICC: the intra-class correlation between
patients: the relative contribution due to clustering of observations within patients to the variation unexplained by characteristics related to the contact
level.

8.7

11.7

Household income 1
(low)
2

Home visit (yes=1/no=0)
Symptom not recorded
(n= 273,819)
Trauma
generalised/
extremity
(n= 209,526)
SP (%)
OR
SP (%)
OR
(95% CI)
(95% CI)

Supplementary Table 3.c. Standardised probability for contacts in out-of-hours primary care after telephone triage, and associations with
patient’s income stratified to most frequently presented symptoms in 2017
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Abstract
Objectives
Major long-term care (LTC) reforms in the Netherlands in 2015 may specifically have
disadvantaged socioeconomically deprived groups to acquire LTC, possibly impacting the
use of acute care. We aimed to demonstrate whether LTC reforms coincided with changes
in the use of out-of-hours primary care services (OPCSs), and to compare changes
between deprived versus affluent neighbourhoods.
Methods
This ecological observational retrospective study used routinely recorded electronic
health records data from 2013-2016 and population registry data. Data from 15 OPCSs
participating in the Nivel Primary Care Database (capturing approx. 6.5 million
inhabitants) in the Netherlands. OPCS utilisation data on neighbourhood level were
matched with socio-demographic characteristics, including neighbourhood social status
(SES). Electronic health records from 6,120,384 OPCS contacts in 2013-2016, aggregated
to neighbourhood level.
Measures included the number of contacts per 1,000 inhabitants/year (total, high/lowurgency, night/evening-weekend-holidays, telephone consultations/consultations/home
visits). Multilevel linear regression models included neighbourhood (first level), nested
within OPCS catchment area (second level), to account for between-OPCS variation,
adjusted for neighbourhood characteristics (for instance: % men/women). Difference-indifference in time-trends according to neighbourhood SES was assessed by adding the
interaction term year * neighbourhood SES.
Results
Between 2013 and 2016, overall OPCS use increased by 6%. Significant increases were
observed for high-urgency contacts and contacts during the night. The largest change was
observed for the most deprived neighbourhoods (10% compared to 4–6% in the other
neighbourhoods; difference not statistically significant). The increasing trend in OPCS use
developed nearly similar for deprived and affluent neighbourhoods. A stable gradient
reflected more OPCS use for each lower stratum of SES.
Conclusions
LTC reforms coincided with an overall increase in OPCS use, with nearly similar trends for
deprived and affluent neighbourhoods. The results suggest a generalised spill over to
OPCS following LTC reforms.
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Introduction
In the prospect of ageing populations and emerging expensive technological
opportunities, many Western countries are facing the challenge of increasing government
expenditure on healthcare 1. The financial crisis from 2008 onward amplified the need to
restructure public funding of healthcare systems 2. To keep the healthcare system
affordable and sustainable, healthcare system reforms have been implemented in a
number of these countries

3-5

. Moreover, healthcare systems increasingly address self-

reliance and individual autonomy of patients 6 7. Although equitable access to healthcare
is one of the values addressed by the reforms 5, some healthcare system configurations
may yield more equity than others in terms of accessibility 1 8-10. The question is whether
specific healthcare reforms influence equity in access and use of healthcare services.
Accordingly, with the Netherlands as case-study, we monitored whether healthcare
system reforms coincided with changes in socioeconomic differences in healthcare use.
More specifically, we studied the use of out-of-hours primary care services (OPCSs) as
low threshold care provider, before, during, and after reforms in long-term care (LTC).
Provision of LTC was formerly regulated by the Exceptional Medical Expenses Act
(AWBZ) and the Social Support Act (WMO). As of January 1 st, 2015, the AWBZ,
concerning residential care and 24h home care, was replaced by the Long-term Care Act
(WLZ). Non-residential care was partly transmitted to the Health Insurance Act (ZVW),
and partly decentralised to municipalities regulated by the WMO.11 12 In the Netherlands,
LTC for elderly and disabled people concerned nearly one million people in 2014, of whom
a quarter received residential care

12 13

. Specified to age groups, 30% of the patients

eligible for LTC was younger than 50 years, 25% was between 50 and 74 years, 20% was
75 to 84 years, and 25% of the patient was 85 years or older 14.
The reform of LTC fitted in a larger restructuring and reorientation of the healthcare
system with its origins in 2006. The role of the central government gradually diminished,
resulting in decentralisation of responsibility for the provision of mental healthcare, youth
care, and LTC to the municipalities in 2014 and 2015

11 12

. Restructuring LTC for elderly

and disabled people in 2015, was mainly intended to provide efficient patient-tailored
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care, while simultaneously saving on healthcare expenditures

11 12

. The LTC reforms

consisted of four major measures: Firstly, patients have to be self-reliant and primarily
receive informal care from their social network. Secondly, LTC shifted from residential to
non-residential care: people are only eligible for long-term institutional care if they need
constant care and supervision. People with minor health conditions receive informal and
formal home care as long as possible. Thirdly, the provision of non-residential care has
been decentralised to municipalities to enable the organisation of social and medical
services closer to the patient’s home. And fourthly, LTC expenditure reductions were used
as an austerity measure 12 15.
The reforms were issued under the assumption that people were willing and able to take
up a more active role in managing their health and healthcare needs, and for instance
mobilise their social network to provide care 6 12 16. The assumed active role of patients in
need of LTC may however specifically disadvantage people from lower socioeconomic
backgrounds. Low socioeconomic status (SES) is related to worse health and more
prevalent multi-morbidity, which in addition onsets at earlier age 9 17-19. Several conditions
related to vulnerability of low SES individuals, e.g. financial strain and poor health
behaviour, often cluster together and complicate their circumstances even more

18 20-22

.

Consequently, when vulnerable people are faced with the complexity of the LTC system
and an appeal is made to their self-reliance, they may instead turn to easily accessible
acute care services, such as an Emergency Department (ED) or an OPCS

23 24

.

Alternatively, a group of frail people may develop, who would benefit from LTC, but who
do not meet the eligibility criteria for long term care 25. If they are unable to obtain
appropriate and timely formal and informal care, they may end up in unplanned acute care
if their health condition worsens 26 27.
Our goal was to retrospectively study whether the LTC system reform coincided with
changes in OPCS use. Moreover, we aimed to explore whether trends in the use of these
services developed differently in deprived versus affluent areas, as indicator for (in)equity
in healthcare provision. We assumed that possible increase in of OPCS use could indicate
a spill over effect due to inadequate provision of LTC. Accordingly, we hypothesised (i)
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that between 2013 and 2016 the number of contacts with an OPCS increased, and (ii)
that the relative increase OPCS use was larger in deprived areas as compared to more
affluent areas.
To gain more understanding about the nature of developments in the use of OPCSs, we
additionally explored whether trends in the urgency of the contacts, the time the contact
took place, and the type of contact, differed for deprived and affluent areas. Differences
in trends may indicate changes in the (perceived) severity of the health problem and need
to contact an OPCS. For instance, a large portion of contacts with an OPCS is not urgent
from a medical perspective and may reflect other motives, such as worry and need for
information 28 29. Supposedly, these motives come into play more often in contacts during
the early evening and daytime in the weekend, whereas people during the night more
likely contact an OPCS due to medically acute health problems. Additionally, the type of
contact follows from the urgency-assignment and may indicate severity of the health
problem. Home visits and consultations generally reflect higher severity than telephone
consultations 30 31.
In the Netherlands, acute (somatic) healthcare is provided by emergency ambulance
services and Emergency Departments of hospitals (EDs) for life threatening health
conditions, specialist care and/or advanced diagnostics. Additionally, acute care for nonlife threatening health problems is provided by general practitioners (GPs) 32-34. Similar to
the UK and Denmark, during out-of-hours, low-threshold care for health problems that
cannot wait to be attended to until the next working day of someone’s own GP, is
provided by OPCSs

35 36

. In 2016, the volume of acute care use in the Netherlands

involved 500,000 direct entries at the ED, 1 million emergency ambulance deployments,
and 4.2 million contacts with an OPCS 37. This study focused on care provided by OPCSs
only.
The majority of OPCSs provide care during all out-of-hours, including evening hours
from 5 pm until 12 pm, night/early morning hours from 0 am to 8 am, an during all hours
in the weekend and holidays 30 33.
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Methods
Setting
Patients are supposed to contact an OPCS by telephone (about 10% of the patients visits
the OPCS unannounced

38

), after which the severity of their health problem is assessed

by a trained triage nurse. Supported by a computer assisted triage system, the triage nurse
determines the urgency level and decides what follow-up the patient needs. Follow-up
by the OPCS includes: telephone advice from the triage nurse or GP by phone,
consultation at the OPCS practice, or the GP visits the patient at home. Alternatively,
patients are referred to an ambulance for transport to an ED if their healthcare need is
too serious to be attended to by the OPCS 33 38 39.
Study design
This ecological observational retrospective study used routinely recorded electronic
health records data. The use of routine healthcare data allowed us to explore longitudinal
patterns in OPCS use, without burdening healthcare providers with additional
administration. Due to the coverage of a substantial part of the Netherlands,
generalisability of the findings to the national setting is possible. In addition, the large
dataset allowed to conduct multilevel analysis to control for organisational differences.
We used registry data of claimed contacts from OPCSs participating in Nivel Primary Care
Database 40 41. Data were anonymised by a trusted third party to secure privacy of patients
42

, and cannot be traced back to individual patients.

We used health records data on the aggregate level of neighbourhood from 2013 to
2016 (January 1st 2013 – December 31st 2016) from 15 PCSs. The eligible study sample
captured 1,271 neighbourhoods (1,272 in 2016, due to reclassification of one
neighbourhood to another municipality), covering approximately 6.6 million inhabitants
(39% of the Dutch population). Neighbourhoods that were located in the catchment area
of more than one OPCS (approximately 3% of the neighbourhoods), were included in the
analyses using a weighting factor. Data of 304,742 contacts (nearly 5%) were excluded
from the analyses for patients whose neighbourhood was unknown or who resided in a
neighbourhood outside the catchment area of the OPCS (for instance when a patient
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visited an OPCS during holidays outside their own region). Consequently, the pooled data
for four years included 6,120,384 contacts. Excluded contacts differed from included
contacts with regard to age and gender (more men, considerably more within age group
18-44 years), and the type of contact (more face-to-face consultations). Contacts did not
pronouncedly differ with regard to assessed urgency and time of the contact. Although
LTC mainly involves care to elderly, a substantial share includes individuals of 50 years
and younger. Consequently, our analyses included OPCS contacts of all age-groups.
Patient and public involvement
Patients and public were not directly involved in this study.
Measures
Outcome measures
We calculated the OPCS use by a) the number of contacts in the observation year
(numerator) per 1,000 inhabitants of the neighbourhood (denominator). Subsequently, we
differentiated the volume of OPCS use by time of contact: b) during the night (0:00 am to
8:00 am) and c) in the evening and weekends (5 pm to 12 pm, and during the day on
Saturday, Sunday, and holidays); and by urgency of the contact: d) high urgency and e)
low urgency. The urgency level of the contact was categorised as highly urgent for levels
U0 (resuscitation), U1 (life-threatening), U2 (acute), and U3 (urgent). Low urgency
contacts included urgency levels U4 (non-urgent) and U5 (self-care advice)

39

.

Additionally, we differentiated the type of contact with the OPCS as: f) home visit, g)
consultation at the OPCS practice, and h) telephone consultation.
Independent variables
Change in time: we assessed the change over time per year (2013 – 2014 – 2015 –
2016), taking 2013 as baseline or index year.
Neighbourhood socioeconomic status: socioeconomic status scores on neighbourhood
level were derived from The Netherlands Institute for Social Research

43

. Scores were

used from the measurement year 2014 and kept constant for all years. This measure is a
commonly used indicator for socioeconomic status of neighbourhoods in the Netherlands,
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and reflects the social status of a neighbourhood compared to other neighbourhoods. The
score was derived from mean neighbourhood income, percentage of neighbourhood
inhabitants with low-income, percentage of low-educated inhabitants, and percentage of
inhabitants without a job. Status scores were categorised in quartiles, based on the status
score distribution of all neighbourhoods in the Netherlands 44.
Confounders
Characteristics of neighbourhoods’ demographic composition, including age, sex, and
degree of urbanisation, were derived from population registry data from Statistics
Netherlands

45

. For each year, we matched these characteristics of the year of concern.

Age was categorised in groups: 0 to 4 years, 5 to 17 years, 18 to 44 years, 45 to 64 years,
65 to 74 years, 75 to 84 years, and 85 years and older. Level of urbanisation was
categorised in five groups and ranges from rural (< 500 addresses per square kilometre)
to very strongly urbanised (> 2500 addresses per square kilometre). 45 46.
Statistical analyses
We first conducted descriptive analyses to describe the characteristics of the data.
Subsequently, we applied multilevel linear regression models to analyse associations
between OPCS use (for all outcomes: a – h) and year. No multicollinearity was found for
confounding variables and neighbourhood status, reflected in a variance inflation factor
(VIF) of well below 2.0 assessed with a general linear model. The multilevel structure of
the models accounted for clustering of the data within OPCS catchment areas, and
included two levels: neighbourhood (first level), and OPCS catchment area (second level).
We used the Restricted Maximum Likelihood (REML) method, using an unstructured
variance/covariance matrix to account for autocorrelation between years. To assess
whether the trend in OPCS use differed between deprived and affluent neighbourhoods,
we conducted a difference-in-difference analysis by adding an interaction term year *
neighbourhood status to the models, similar to Cookson, et al. 47. All models were adjusted
for demographic composition of the neighbourhood. We used the mixed function in Stata
version 14.0 48. Confidence intervals were set at 95%.
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Results
Characteristics of the sample
Table 1 pictures the demographic composition of the population in the OPCS catchment
areas included in our study, compared to the general Dutch population in 2016. The
sample approximately resembled the Dutch population according to age and sex, however
underrepresented rural neighbourhoods, and overrepresented (very) highly urbanised
neighbourhoods. Additionally, our sample included considerably more very high SES
neighbourhoods and fewer high and low SES neighbourhoods. Our data included regions
in the centre of the Netherlands, including the mid-West and mid-East, and the North.
Trend in out-of-hours primary care use 2013-2016
OPCS use increased between 2013 and 2016. Table 1 demonstrates that the mean
number of contacts per 1,000 inhabitants increased between 2013 and 2016, except for
a decline in 2014. The mean number of contacts showed an overall increase, aside from
low urgency contacts and home visits. Whereas the total volume of OPCS use increased
with 6.3%, the number of high urgency contacts increased with almost 18%. Meanwhile,
the number of low urgency contacts diminished with almost 7%.
As reflected in table 2, the yearly increase in total number of contacts was not
statistically

significant

after

controlling

for

neighbourhood

socio-demographic

characteristics and the differences associated with OPCSs (the random effect in the
model). The number of high urgency contacts and contacts during the night was
significantly higher in 2015 and 2016 compared to 2013. In contrast, the number of low
urgency contacts and home visits significantly decreased, although the difference
between 2013 and 2016 was not statistically significant. Additionally, adjusted for all
other factors, table 2 shows that the number of contacts over the full spectrum of
outcomes significantly differed between deprived and affluent neighbourhoods. In every
year, a gradient was observed with more OPCS use for each lower stratum of
neighbourhood SES.
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Table 1. Sociodemographic composition of the population in OPCS catchment areas, and OPCS use
in number of contacts/1,000 inhabitants per year
Sample
year

Dutch population
2016
2016

2013

2014

2015

6,549,261

6,570,960

6,599,953

6,631,441

16,977,556

%
50.2
5.2

%
50.1
5.1

%
50.1
5.1

%
50.1
5.0

%
50.4
5.2

5-17 years
18-44 years
45-64 years
65-74 years
75-84 years
85 + years
Urbanisation
Rural
Low
Moderate
High
Very high
Neighbourhood SES Very
low
Low
High
Very high

15.6
33.2
29.1
9.9
5.2
1.8
38.4
15.5
13.6
17.2
15.3
24.5

15.5
32.8
29.2
10.3
5.3
1.9
38.5
15.2
13.9
16.9
15.6
24.5

15.3
32.3
29.4
10.6
5.4
1.9
37.9
14.4
12.7
18.7
16.3
24.5

15.2
32.0
29.5
10.9
5.5
2.0
37.7
14.2
13.0
18.8
16.4
24.6

15.0
33.5
28.2
10.5
5.6
2.1
50.2
13.8
11.3
14.8
10.0
25.0

20.5
23.4
31.6

20.5
23.4
31.6

20.5
23.4
31.6

20.5
23.3
31.5

25.0
25.0
25.0

OPCS use/1000 inhabitants
Contacts total
Urgency
High

n
219.1
115.7
103.3

n
215.8
116.3
99.5

n
221.7
125.2
96.4

n
232.9
136.4
96.5

n
-

26.2

26.5

27.6

29.5

-

192.8

189.4

194.1

203.3

-

23.5

22.6

22.7

22.9

-

106.5
89.0

107.5
85.7

111.1
87.8

116.6
93.4

-

Neighbourhood composition
Number of inhabitants
Female
Age group
years

0-4

Low
Time
Night
Evening/weekend/holiday
Type of contact
Home
visit
Consultation
Telephone consultation

Differences in time trends between deprived and affluent neighbourhoods
In table 3, the changes over time per stratum of neighbourhood SES are depicted. The
proportions indicate the change in predicted mean number of contacts/1000 inhabitants
compared with the baseline-year 2013. The mean number of contacts was predicted
based on multilevel regression models adjusted for neighbourhood demographic
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composition, differences between OPCSs, and the interaction between year and
neighbourhood SES. OPCS use in the lowest SES neighbourhoods was substantially higher
for all outcomes, and all years, compared to the other neighbourhoods. Moreover, the
changes between 2013 and 2016 were somewhat more pronounced for the lowest SES
neighbourhoods. The predicted mean number of total contacts between 2013 and 2016
increased with 10% for very low SES neighbourhoods compared to a 4–6% increase for
low to very high SES neighbourhoods. The time trends for all outcomes did not statistically
significant differ between deprived and affluent neighbourhoods, as is reflected in the
difference-in-difference (table 3). A small statistically significant interaction between year
and neighbourhood SES was observed for high-urgency contacts, indicating a lower
increase in high urgency-contacts for higher SES neighbourhoods. Nevertheless, the
interaction between year and SES appeared to only marginally affect overall OPCS use.
Additionally, the time trends in predicted mean number of contacts/1,000 inhabitants are
illustrated in figure 1. Correspondingly, the graphs show that the increase in OPCS use
between 2013 and 2016 developed nearly parallel between deprived and affluent
neighbourhoods, for each stratum of SES.
Additionally, we conducted a post-hoc subgroup analysis to explore whether outcomes
as reported in table 3 differed for the age group of 75 years and older. We however did
not find actual differences between the whole group analysis and the subgroup of 75
years and older, as is depicted in see table 4.
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2016

2015

2014

Ref
9.9
(6.5; 13.3)
14.2
(10.6; 17.9)
36.8
(32.9; 40.7)

16.0
(10.2; 21.8)
24.4
(18.2; 30.6)
65.3
(58.7; 71.9)

23.3
(10.2; 36.5)

0.7
(-2.6; 4.1)
9.3 (5.9; 12.7)

36.2
(-4.7; 3.3)
Ref

B (95% CI)b

Ref

-3.2
(-9.0; 2.5)
1.8
(-3.9; 7.6)
14.7
(-5.2; 34.6)

95.6
(21.7; 170.0)
Ref

B (95% CI)b

6.0
(3.4; 8.7)
10.0
(7.2; 12.9)
28.4
(25.3; 31.4)

Ref

-8.4
(-20.1; 3.2)

-4.0
(-6.6; -1.3)
-7.4 (-10.1; -4.8)

58.9
(24.0; 93.7)
Ref

B (95% CI)b

High-urgency Low-urgency
contacts
contacts

2.3
(1.6; 3.1)
2.9
(2.1; 3.7)
8.7
(7.8; 9.5)

Ref

0.2
(-0.5; 1.0)
1.2
(0.5; 1.9)
3.4
(0.7; 6.1)

12.2
(2.6; 21.7)
Ref

B (95% CI)b

Contacts
during night
time

6.4
(-3.2; 1.1)
Ref

B (95% CI)b

Home visits

13.7
(8.5; 18.9)
21.5
(16.0; 27.1)
56.6
(50.7; 62.5)

Ref

1.9
(1.2; 2.7)
3.2
(2.4; 7.0)
7.6
(6.8; 8.5)

Ref

-3.4
-1.3
(-8.6; 1.7)
(-2.0; -0.6)
0.6
-1.6
(-4.5; 5.8)
(-2.3; -0.9)
11.3 -1.8 (-4.5; 0.9)
(-6.3; 28.9)

83.7
(16.7; 150.3)
Ref

Contacts
evening,
weekend,
holidays
B (95% CI)b

8.2
(4.8; 11.5)
11.6
(8.0; 15.2)
30.9
(27.1; 34.7)

Ref

1.6
(-1.7; 4.9)
5.3
(2.0; 8.7)
12.1
(-0.1; 24.2)

47.8
(4.7: 90.9)
Ref

B (95% CI)b

5.8
(3.6; 8.1)
9.5
(7.0; 11.9)
26.7
(24.1; 39.3)

Ref

-3.5
(-5.8; -1.3)
-1.9
(-4.2; 0.4)
4.6
(-4.9; 14.0)

41.0
(11.4; 70.6)
Ref

B (95% CI)b

Consultations Telephone
consultations

Random effect
Between PCS
682.1 (198.1)
306.1 (88.2)
245.4 (68.4)
12.5 (3.6)
530.3 (154.7)
12.6 (3.6)
259.0 (75.7)
160.0 (45.4)
variance (SE)
ICC c
0.11
0.14
0.18
0.12
0.11
0.12
0.13
0.16
a. Multi-level linear regression models controlled for neighbourhood demographic composition; constant: men, age group 0-4 years, year 2013, rural
area, very high status neighbourhood
b. Statistical significance: printed in bold if P = < 0.05
c. ICC is the intra-class correlation between PCS catchment areas: the relative contribution of PCS catchment area to the residual variance

Very low

Low

Neighbourhood
SES
Very
high
High

Year
2013

Fixed effect
Constant a

Total contacts

Table 2. Associations between year/neighbourhood SES and number of contacts with an OPCS/1,000 inhabitants per year (total; high-/low
urgency; night/evening, weekend, holiday; home visits/consultations/telephone consultations) (unstandardized coefficients)
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B (95% CI)

B (95% CI)

B (95% CI)

Low-urgency
contacts

B (95% CI)

B (95% CI)

Consultations

Telephone
consultations

Ref
1.01
1.04
1.09
Ref
1.01
1.06
1.10

Ref
0.96
0.95
0.93
Ref
0.93
0.92
0.92

B (95% CI)

Ref
1.01
1.03
1.08

Ref
0.92
0.92
0.90

B (95% CI)

Ref
1.02
1.06
1.15

Ref
0.96
0.94
0.93

B (95% CI)

Ref
0.94
0.96
1.03

Ref
0.98
1.00
1.06

Ref
0.96
0.98
1.03

Ref
0.97
0.98
1.08

Proportion
Proportion
Proportion
change
change
change
predicted mean predicted mean predicted mean

Home visits

-1.2 (-2.8; 0.5) -1.0 (-2.0; -0.1) -0.1 (-0.9; 0.6) -0.1 (-0.3; 0.1) -1.0 (-2.5; 0.4)
0.1 (-0.1; 0.3) -0.7 (-1.7; 0.2) -0.5 (-1.1; 0.3)
a. Multi-level linear regression models controlled for neighbourhood demographic composition, main effects for year and neighbourhood SES, and
between-PCS variance.
b. Statistical significance: printed in bold if P = < 0.05

Difference-indifference b

High-urgency
contacts

Contacts during Contacts
night time
evening,
weekend,
holidays
Year *
Proportion
Proportion
Proportion
Proportion
Proportion
Neighbourhood change
change
change
change
change
SES
predicted mean predicted mean predicted mean predicted mean predicted mean
Very low SES
2013
Ref
Ref
Ref
Ref
Ref
2014
0.99
1.02
0.96
1.01
0.99
2015
1.01
1.08
0.94
1.03
1.01
2016
1.10
1.23
0.96
1.14
1.09
Low SES
2013
Ref
Ref
Ref
Ref
Ref
2014
0.98
1.00
0.96
1.01
0.98
2015
1.00
1.07
0.93
1.05
1.00
2016
1.04
1.18
0.89
1.09
1.03
High SES
2013
Ref
Ref
Ref
Ref
Ref
2014
0.99
1.01
0.97
1.02
0.99
2015
1.01
1.08
0.93
1.07
1.00
2016
1.06
1.20
0.91
1.16
1.05
Very high SES
2013
Ref
Ref
Ref
Ref
Ref
2014
0.98
0.99
0.96
0.99
0.97
2015
1.01
1.09
0.92
1.04
1.00
2016
1.05
1.18
0.92
1.11
1.05

Total contacts

Table 3. Proportional annual change in predicted mean number of contacts with an out-of-hours Primary Care Service/1,000 inhabitants, per
year and neighbourhood SES stratuma; and unstandardized regression coefficients for difference-in-difference year (2016 versus 2013) and
neighbourhood SES (very low versus very high)a
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B (95% CI)

B (95% CI)

B (95% CI)

Low-urgency
contacts

B (95% CI)

B (95% CI)

B (95% CI)

B (95% CI)

B (95% CI)

-1.4 (-3.0; 0.3) -1.1 (-2.1; -0.2) -0.3 (-1.0; 0.5) -0.1 (-0.4; 0.1) -1.2 (-2.7; 0.3)
0.1 (-0.1; 0.3) -0.9 (-1.8; 0.1) -0.6 (-1.3; 0.1)
a. Multi-level linear regression models controlled for neighbourhood demographic composition, main effects for year and neighbourhood SES, and
between-PCS variance.
b. Statistical significance: printed in bold if P = < 0.05

Difference-indifference b

High-urgency
contacts

Contacts during Contacts
Home visits
Consultations Telephone
night time
evening,
consultations
weekend,
holidays
Year *
Proportion
Proportion
Proportion
Proportion
Proportion
Proportion
Proportion
Proportion
Neighbourhood
change
change
change
change
change
change
change
change
SES
predicted mean predicted mean predicted mean predicted mean predicted mean predicted mean predicted mean predicted mean
Very low SES
2013
ref
ref
ref
ref
ref
ref
ref
ref
2014
0.99
1.02
0.96
1.01
0.99
0.97
1.02
0.97
2015
1.01
1.08
0.95
1.04
1.01
0.94
1.06
0.98
2016
1.10
1.23
0.96
1.14
1.09
0.94
1.16
1.09
Low SES
2013
ref
ref
ref
ref
ref
ref
ref
ref
2014
0.98
1.00
0.96
1.02
0.98
0.93
1.01
0.96
2015
1.00
1.07
0.93
1.05
1.00
0.93
1.03
0.99
2016
1.04
1.18
0.90
1.09
1.04
0.91
1.08
1.03
High SES
2013
ref
ref
ref
ref
ref
ref
ref
ref
2014
0.99
1.01
0.97
1.02
0.99
0.96
1.01
0.98
2015
1.01
1.08
0.94
1.07
1.01
0.96
1.04
1.00
2016
1.07
1.21
0.92
1.17
1.06
0.95
1.10
1.07
Very high SES
2013
ref
ref
ref
ref
ref
ref
ref
ref
2014
0.97
0.98
0.96
0.98
0.97
0.93
1.01
0.93
2015
1.00
1.08
0.91
1.03
1.00
0.93
1.05
0.96
2016
1.05
1.17
0.91
1.10
1.04
0.93
1.09
1.02

Total contacts

Table 4. Subgroup analysis for age group 75 years and older: proportional annual change in predicted mean number of contacts with an out-ofhours Primary Care Service/1,000 inhabitants, per year and neighbourhood SES stratum a; and unstandardized regression coefficients for
difference-in-difference year (2016 versus 2013) and neighbourhood SES (very low versus very high)a
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Figure 1. Time trends in predicted mean number of contacts with an out-of-hours primary care service by neighbourhood SES quartile
and overall mean/1,000 inhabitants (total; high-/low urgency; night/evening, weekend, holiday; home visits/consultations/telephone
consultations), 95% confidence intervals (scales on the y-axis vary)
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Discussion
Main findings
In the past decade, subsequent Dutch administrations issued policy reforms that
emphasise individuals’ self-reliance and gradually reduced government support 6. We
aimed to explore whether the reforms of long-term care (LTC) may have affected care
provision to lower socioeconomic groups. We assumed that out-of-hours primary care as
low threshold healthcare provider could serve a sentinel function to detect inadequate
LTC provision. Therefore, we monitored whether the reform in LTC provision coincided
with changes in the use of out-of-hours primary care services (OPCSs). Our results indeed
showed an increase between 2013 and 2016 in annual number of contacts. Moreover,
this increase was statistically significant for high urgency contacts, and contacts during
the night, while the number of low urgency contacts declined in the same period.
However, we found that the changes did not develop differently in deprived versus
affluent neighbourhoods. Although our results indicated a gradient with more contacts in
deprived compared to affluent neighbourhoods, we did not find statistically significant
differences in the extent of increased OPCS use between 2013 and 2016.
Study limitations
Some issues have to be taken into account in the interpretation of the study’s findings.
Since the amendment of LTC, alike other policy changes, did not occur in a controlled
experimental setting, we were obviously unable to control for the potential effect of other
reforms. Parallel to LTC reforms, other healthcare system reforms and macro
developments have occurred (e.g. Thomson, et al. 2), for which it is impossible to visualise
underlying trends in data of only four years. The follow-up time of our study therefore is
too limited to determine whether the observed trend is persistent and logically followed
from the reforms. Therefore, monitoring should be prolonged for a longer time-period
after healthcare system reforms

15

. Moreover, generally a time lag is to be expected

between policy changes and changes in health care use and outcomes 15 49. Consequently,
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our study’s exploratory nature should be valued as a starting point in the evaluation of
the consequences of the LTC reforms on OPCS use.
Furthermore, before and during the period of the LTC reforms, changes in the
organisation of OPCSs have occurred. For instance, more than half of the OPCSs
integrated with a hospital emergency department (ED) and triage quality assessment was
implemented in 2016 33. We were unable to control for possible effects of organisational
changes on patient flows. Possibly, the increases in contacts followed from shifts from
the ED to OPCSs

33

. However, these organisational changes are unlikely to have

influenced OPCS provision differently for deprived neighbourhoods compared to more
affluent neighbourhoods.
To determine whether OPCS use changed due to the LTC reforms, we ideally would
have added to the analysis a control country with a similar OPCS system but no LTC
reforms. However, it was not feasible within the scope of this study to conduct such a
country control-group comparison.
Another limitation is the classification of socioeconomic status. Since our main
independent variable was only available to us on the neighbourhood level, we limited our
analyses to administrative neighbourhoods instead of smaller areas or individual level 50.
Consequently, the trends we observed indicate associations on the neighbourhood level
and should not be attributed to individuals, to avoid the pitfall of ecological fallacy

51 52

.

The ecological approach of our study therefore did not allow us to state conclusions about
individual patients and the chance of low SES patients versus patients with high SES to
use an OPCS.
Interpretation of key findings
The upward trend in OPCS use we observed in the present study is undeniable.
Moreover, the increase in OPCS use we observed in 2015 and 2016, departed from a
downward trend between 2009 and 2014 30. Although other possible factors could have
been responsible for increased use of out-of-hours care, for instance the development of
24-hours service economy, risk-adversity, or better accessibility

29

, these are not solely

applicable to the period of our study. Furthermore, seasonal influenza epidemics possibly
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explain some of the variation in healthcare utilisation over time. For acute respiratory
infections and influenza like illness, the consultation rates in general practice where higher
in the influenza season 2014/2015, compared to the season 2015/2016

53

. Likely, the

number of contacts with an OPCS was affected by the seasonal influenza epidemic as
well.
The increase of OPCS use that we found could indicate more desirable allocation of
healthcare resources, which might be reflected in the pronounced increase in high
urgency contacts in favour of low urgency contacts, and a sharper increase of contacts
during the night. At the same time, the use of emergency care, including ambulance
services, increased as well 37, just as healthcare use in general practice during office hours
54

. Therefore, OPCS use appeared not to substitute, but to surplus use of these other

healthcare services.
Our finding that the increase in OPCS use did not differ between deprived and more
affluent neighbourhoods indicate that inequity in the accessibility of out-of-hours
healthcare remained stable between 2013 and 2016. The (perceived) threshold for
attaining LCT and contacting an OPCS seemingly changed similarly for deprived and more
affluent neighbourhoods. Two recent studies found that part of the people in LTC need
were unable to obtain care, and experience difficulty in finding the way to adequate
support

15 55

. Based on our findings these observations appear to equally apply to all

socioeconomic groups.
Notably, we observed the largest differences in increased OPCS use between the most
deprived neighbourhoods compared to the other strata, although not statistically
significant. The majority of the most deprived neighbourhoods are located in very strongly
urbanised areas, generally inhabited by larger populations of non-Western immigrants.
They tend to use OPCSs more often than native Dutch

56

, and may experience more

difficulties in obtaining LTC due to language barriers and limited health literacy 57.
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Implications for research & practice
The increased OPCS use between 2013 and 2016 may well be relevant in terms of
workload. An increase of about 6% in total volume of contacts, and an increase of about
18% in high urgency contacts undoubtedly affects the workload and raises planning- and
staffing issues. Low urgency contacts could be handled by phone or a consultation with a
general practitioner without a narrow time slot, whereas high urgency contacts have to
be attended to immediately, or at least within a few hours, by a general practitioner

33

.

Moreover, high urgency contacts suggest more complex health care needs, and more
follow-up in administrative workload, for instance referral to secondary care 58.
The general increase in OPCS use we observed is beneficial if it substitutes emergency
services, however is worrying when it is additional to other acute care services, or
substitutes LTC. One could argue that a patient eventually receives the care when it is
needed, though it is in an acute care-setting instead of regular care. Nonetheless, when
acute care substitutes for regular care, as provided in long-term care, patients might be
worse off due to a lack of continuity of care, lack of background knowledge regarding the
patient

58

, healthcare providers working under the inevitable pressure of an acute care-

setting, and an increasing workload conflicting the quality of care

35 59 60

. Moreover,

patients with multi-morbidity typically benefit from continued care and prolonged
relations with healthcare providers, while fragmented care may be harmful due to its focus
on single health conditions 19 61.
Since sustainable LTC is an important issue in numerous countries 4, future research is
justified to monitor the impact of reforms on equitable access to LTC

62

. Moreover,

healthcare reforms should not only focus on the effects on the direct objectives of the
reforms, but also consider onsollicited outcomes such as spill over effects, specifically
among vulnerable populations.

Conclusion
OPCS use substantially increased between 2013 and 2016, at the time that LTC reforms
were implemented. The increase in OPCS use was found to equally occur in deprived and
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affluent neighbourhoods, suggesting an equitable potential impact of LTC reforms. The
generalised increase suggests a spill over in need of unplanned care as provided by OPCSs
after the period of the reforms. Evidently, the general increase in volume of OPCS use
and additional increase in high urgency contacts burdens OPCSs, and challenges
sustainable out-of-hours primay care provision.
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Abstract
Objectives
To study whether health literacy is associated with the use of out-of-hours Primary Care
Services (OPCS). Additionally, we aimed to study whether and to what extent health
literacy explained the association between education and OPCS use.
Background
Low socioeconomic status (SES) is persistently associated with poorer health and
suboptimal use of healthcare services, such as more unplanned healthcare use.
Suboptimal use of emergency and acute healthcare services may increase health
inequalities, due to late diagnosis or lack of continuity of care. Given that health literacy
has been associated with healthcare utilisation and to education attainment, we sought
to explore whether health literacy accounted for some of the association between
education and OPCS use.
Methods
A survey including measures of education attainment, health literacy (the Dutch version
of the nine-dimension Health Literacy Questionnaire) and use of OPCS was conducted
among a sample of adults diagnosed with (any) somatic chronic condition in the
Netherlands (response 76.3%, n=1,811). We conducted linear and logistic regression
analyses to examine associations between education level and OPCS use in the past year.
We performed mediation analyses to assess whether the association between education
and OPCS use was (partly) explained by different aspects of health literacy. We adjusted
the models for patient characteristics such as age and morbidity.
Results
Higher education was associated with higher Appraisal of health information, and fewer
problems in Navigating the healthcare system. Additionally, Appraisal and Navigating the
healthcare system partially accounted for educational differences in OPCS use. Finally,
higher Appraisal of health information scores were associated with higher OPCS use.
Conclusion
Several aspects of health literacy were demonstrated to relate to OPCS use, and partly
accounted for educational differences herein. Accordingly, developing health literacy
within individuals or communities may help to reduce inappropriate OPCS use of people
with low education.
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Background
Socioeconomic inequalities in health are persistent and, despite increasing overall
wealth, the gap between socioeconomically disadvantaged groups and more affluent
groups is widening 1-3. Individuals who completed higher education are more likely to live
in good health than those with lower education 4 5. Moreover, low socioeconomic status
(SES) relates to lower life expectancy and higher morbidity earlier in life

45

. Once people

become ill, chronic conditions are more likely to persist and progress in people from low
SES backgrounds compared with more advantaged groups 6 7. SES can be operationalized
in many different ways, for example by income, neighbourhood, and educational level. In
the present study we used educational level as indicator for SES, since it is a powerful
indicator and affects other SES indicators such as income and occupation 4 8-11.
Several potential mechanisms that might cause SES differences related to morbidity and
mortality have been studied. For instance, people from low SES backgrounds are more
likely to engage in behaviours that are unfavourable for their health, such as smoking,
poor dietary habits, and non-adherence with medication regimens 12 13. Low SES is related
to greater use of healthcare services, even when higher morbidity is taken into account 14
15

. Moreover, a social gradient has been demonstrated in the use of acute care through

emergency departments and out-of-hours primary care services (OPCSs). Whereas lower
SES groups more often turn to emergency and acute care services 16-19, high SES groups
tend to use specialist care more often

20

. Unplanned emergency healthcare use is

unfavourable in terms of cost control and quality of care compared with ambulatory care
16 21

. Furthermore, the use of emergency care jeopardises the continuity of care and

patients’ relationships with care providers due to incomplete knowledge of the medical
history of the patient 16 19 22 23. Suboptimal use of these services may therefore reinforce
health disparities between socioeconomic groups

16

. In addition, these services may

function as an indicator for inadequate provision of care or access to the healthcare
system elsewhere 24.
One of the mechanisms underlying SES differences in healthcare use may be found in
the concept of health literacy, which captures the difficulties individuals may encounter
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in finding their way through the healthcare system. By following a similar social gradient
compared with education, limited health literacy reinforces socioeconomic health
inequalities

25

. Health literacy has been hypothesised to be on the pathway between

education and health 26 27. Nevertheless, although lower health literacy is often observed
in people with lower education

25

, highly educated people may also have poor health

26

literacy skills .
Several studies demonstrated that low functional health literacy is related to suboptimal
use of healthcare services, particularly with more hospitalizations and greater use of
emergency care services e.g.

28 29 30

. Most of these studies have been conducted in the

USA, using single-dimension functional health literacy measures. Emperical evidence on
whether the relationship between low health literacy and inopportune healthcare use also
exists in other Western healthcare systems is still scarce though. Low health literacy was
however found to relate to higher healthcare costs in Switzerland and more general
practice (GP) use in the Netherlands 31 32. No association was found in an Australian study
between a wide range of health literacy dimensions and hospital readmission 33.
Health literacy is defined in many different ways 34 35. Most definitions of health literacy
focus on functional competencies (reading and numeracy) or on basic skills to obtain and
process (written and oral) health information. For people to be actively involved in
managing their health and care needs, more is needed than acquiring knowledge and
information. The importance of taking a more comprehensive perspective on health
literacy has therefore been emphasised

34 36 37

. Accordingly, an inclusive definition was

formulated by the European Health Literacy Consortium: “Health literacy is linked to
literacy and entails people’s knowledge, motivation and competences to access, understand,
appraise and apply health information in order to make judgements and take decisions in
everyday life concerning health care, disease prevention and health promotion to maintain or
improve quality of life during the life course”.25
People with chronic conditions are increasingly expected to be able to manage their own
health

38 39
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which patients were prone to educational inequalities in acute healthcare use.
Consequently, the aim of the present paper was to explore whether health literacy related
to the use of out-of-hours primary care services (OPCSs) in adults with a chronic
condition. More specifically, we aimed to study whether health literacy explained
educational differences in OPCS use. We thus assessed the role of health literacy as
mediator in the association between education attainment and OPCS use. The
associations we studied are depicted in figure 1.

Figure 1. Hypothesised association between education attainment and contact with an OPCS,
mediated by health literacy; decomposition of the total effect in direct and indirect effect

Methods
Sample
Data were collected through the National Panel of the Chronically ill and Disabled (NPCD),
covering a nationwide sample of people with somatic chronic diseases and/or physical
disabilities

32 38 40 41

. The panel’s purpose is to provide Dutch policymakers information

about the impact of chronic illness and disability on daily life and living conditions 40. Panel
members were recruited via a random sample of general practices in the Netherlands,
drawn from the Netherlands Register of General Practices

42

. Selection criteria for

inclusion were: diagnosed with a somatic chronic disease by a certified medical
practitioner, being aware of this diagnosis, aged ≥ 15 years, not institutionalized, having a
life expectancy of at least 6 months according to the GP, being mentally able to
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participate, and being able to read and write the Dutch language. Eligible patients were
invited to participate in the panel, for a maximum of four years, and receive a self-report
questionnaire biannually. The NPCD is registered with the Dutch Data Protection
Authority, and all data were collected and handled according Dutch privacy legislation.
For the present study, data were derived from the 2014 spring survey. A questionnaire
was sent in April to 2,375 NPDC panel-members diagnosed with at least one somatic
chronic disease, and completed by 1,811 people (response rate 76.3%). Non-response
analysis on relevant background characteristics (sex, age group, education level,
household status, and number and type of chronic diseases) indicated that nonresponders, compared to responders, were slightly younger, and were slightly more often
diagnosed with one chronic disease in contrast with more than one. Moreover, they were
somewhat more often diagnosed with respiratory – and neurological diseases, and less
often diagnosed with cardiovascular disease and diabetes.
Measures
Use of out-of-hours primary care service
As outcome variable we used one item that assessed whether a person used an OPCS
in the past year. The dichotomous variable was coded 1 for having used, and 0 for not
having used an OPCS.
Education attainment
Education attainment was assessed as the highest level of education the respondent
attained, grouped in three categories consistent with the International Standard
Classification of Education: low (no education, primary school only, lower vocational
education), intermediate (intermediate or advanced general education, intermediate
vocational education), and high (higher professional education, university)
analyses low education served as reference category.
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Health literacy
To assess health literacy, we used the Health Literacy Questionnaire (HLQ) developed
by Osborne et al. 44 (Dutch version of Heijmans et al.). The HLQ measures the full breadth
of the health literacy concept. Consequently, across nine scales (each with 4 to 6 items)
the HLQ captures a broad array of skills, cognitions, and beliefs of individuals and their
experiences of engaging with health services. Box 1 briefly describes the nine scales of
the HLQ; for a more comprehensive explanation of the meaning of each of the scales see
Osborne et al. 44. The scales were found to have strong construct validity and the be highly
reliable 44-47 .
Box 1. Nine scales of the Health Literacy Questionnaire 44
1. Feeling understood and supported by health care providers (1=strongly disagree; 4=strongly
agree)
2. Having sufficient information to manage my health (1=strongly disagree; 4=strongly agree)
3. Actively managing my health (1=strongly disagree; 4=strongly agree)
4. Social support for health (1=strongly disagree; 4=strongly agree)
5. Appraisal of health information (1=strongly disagree; 4=strongly agree)
6. Ability to actively engage with health care providers (1=cannot do; 5=very easy)
7. Navigating the health care system (1=cannot do; 5=very easy)
8. Ability to find good health information (1=cannot do; 5=very easy)
9. Understand health information enough to know what to do (1=cannot do; 5=very easy)

The scales graded on an ordinal scale from 1=strongly disagree to 4=strongly agree for
scale one to five (Box 1), and from 1=cannot do to 5=very easy for scale six to nine. Scale
scores were computed by summing the values of each item and dividing the score by the
number of items. Higher scores reflect better health literacy. Missing values on single
items ranged from 3.8% to 6.4%. Four to five item scales, with a maximum of two missing
values, and the six item scale, with a maximum of three missing values, were imputed
using the expectation maximization (EM) algorithm in SPSS version 21 48 49. We excluded
respondents who had more missing items than could be imputed from further analyses.
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Background characteristics
Background characteristics of the respondents included age (continuous variable in main
analyses, and in age groups for descriptive analysis: 15-39 years, 40-64 years, 65-74
years, and 75 and older), sex, household status (living with or without a partner), type and
number of medically diagnosed chronic diseases (one, two, three or more), and illness
duration in years (time since the first diagnosis of a chronic disease). In case a patient had
been diagnosed with more than one chronic disease, only the first diagnosed type of
disease was taken into account for descriptive purpose and calculation of illness duration.
The type of disease was based on ICPC codes (International Classification of Primary Care,
version 1

50 51

), derived from the routine electronic health records kept by the patient’s

General Practitioner. We grouped chronic diseases into eight disease categories (table 1).
Statistical analyses
We used descriptive statistics to describe the characteristics of the sample. We
performed bivariate linear and logistic regression models to examine whether there was
an association between OPCS use in the past year and education level, and between
OPCS use and the nine distinct scales of health literacy. Subsequently, we performed
mediation analyses for the HLQ scales that we found to be statistically significant
associated with the outcome variable. Mediation occurs when the independent variable
affects the outcome variable through another variable, the mediator

52

. Classical

mediation methods, such as Baron & Kenny’s, use linear models to assess mediation (e.g.
53

). These are however difficult to interpret for logit models. Therefore, we used the KHB

method for Stata

54

, which was developed for application in logit and probit regression

models. The KHB method allows comparisons between the estimated coefficients, even
if included variables in the models are measured on different scales (e.g. continuous,
ordinal)

55 56

. We used the KHB method to separately estimate the total effect of

education level on OPCS use. The total effect was divided in a direct effect for education
level and an indirect effect for the mediator health literacy (figure 1).
Figure 1 depicts the assumptions that have to be met to establish mediation: (1) The
association between the independent variable education level and the outcome variable
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OPCS use should be statistically significant (total effect); (2) Both the associations
between the independent variable education level and the mediator health literacy, and
the association between the mediator health literacy and the outcome OPCS use should
be statistically significant (together these associations constitute the indirect effect of
education on OPCS use); (3) The association between education level, mediated through
health literacy, and OPCS use should be statistically significant (total effect). For
mediation to occur, health literacy should (at least partly) account for the total effect of
education level on OPCS use (indirect effect). The direct effect of education level on
OPCS use should diminish or disappear after entering health literacy to the model. Besides
direct, indirect and total effect, the KHB mediation analysis results in a confounding ratio
and a confounding percentage. The former refers to the contribution of the model with
health literacy compared with the model without health literacy. That is, the size of the
total effect (the coefficients from the effect of education on OPCS use, mediated through
health literacy) divided by the direct effect (the coefficients from the effect of education
on OPCS use). The latter refers to the percentage of the model effect that is attributable
to the mediator 56 57.
Initially, we applied models unadjusted for demographic characteristics to assess
whether mediation occurred. Successively, we adjusted the mediation models for these
characteristics. We conducted statistical analyses using Stata version 14.0

58

. We

considered results to be statistically significant if the p-value was < 0.05.

Results
Characteristics of the sample
Table 1 depicts the sample characteristics. Mean age of the respondents was almost 63
years (SD 14.0, range 15-92 years), and 53% was female. Most respondents attained
intermediate education level, and the majority lived together with a partner. Illness
duration ranged from half a year up to 66 years (mean almost 13 years). Respiratory
disease was the most frequently diagnosed first chronic condition (if a patient suffered
from more than one chronic condition). 53% suffered from more than two chronic
diseases. Almost 20% of the respondents reported OPCS use in the past year.
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Education and OOH primary care use
Table 2 illustrates mean scale scores of the nine HLQ scales. In addition it shows odds
ratios between education and having contacted a PCS in the past year, and odds ratios
between HLQ scales and having contacted an OPCS. The table shows associations, both
unadjusted and adjusted, for demographic characteristics. The association between
education and OPCS use (figure 1, path 1) was significant, and remained significant after
adjusting for demographic characteristics (table 2). More low educated people used an
OPCS (26.3%) than the intermediate (17.8%) and high educated (18.3%).
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Table 1. Descriptive statistics of the sample of people with chronic disease
% or mean
(SD)
(n=1811)
Age in years
Sex
Age group in years

62.9 (14.0)
Male
Female

46.7
53.3

15-39
40-64
65-74
75 and older

7.3
40.4
32.8
19.5

Education
Low

Household status

31.0
Intermediate
High
Unknown

42.2
24.4
2.4

Living alone
Living together
Unknown

27.1
72.0
0.9

First diagnosed chronic condition
Cardiovascular disease
Respiratory disease
Musculoskeletal disease
Cancer
Diabetes
Neurological disease
Digestive disease
Unspecified other disease
Number of chronic conditions
One
Two
Three or more
Illness duration in years (n=1783)
used an OPCS in the past year

No
Yes
Unknown

15.6
37.3
10.4
4.8
11.0
5.0
4.1
11.9
46.8
30.7
22.5
12.8 (9.9)
75.8
19.7
4.5
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2.97 (.51)
2.92 (.42)
2.85 (.43)
2.91 (.49)
2.64 (.48)
3.97 (.62)
3.87 (.62)
3.90 (.62)
4.03 (.57)

1.14 (0.90; 1.45)
0.83 (0.63; 1.10)
1.29 (0.98; 1.70)
0.87 (0.68; 1.11)
1.43 (1.11; 1.84)**
0.76 (0.63; 0.92)**
0.75 (0.63; 0.91)**
0.71 (0.59; 0.85)***
0.73 (0.60; 0.89)**

- 1.01 (1.00; 1.02)*

- 1.00
- 1.09 (0.83; 1.44)
- 1.37 (1.02; 1.83)*

- 1.00
- 0.61 (0.46; 0.80)***
- 0.63 (0.46; 0.86)**

1.12 (0.88; 1.43)
0.81 (0.61; 1.08)
1.31 (0.99; 1.74)
0.88 (0.69; 1.13)
1.52 (1.18; 1.97)**
0.79 (0.65; 0.96)*
0.79 (0.65; 0.95)*
0.76 (0.62; 0.92)**
0.76 (0.62; 0.94)*

-

-

1.00
0.65 (0.49; 0.85)**
0.70 (.50; 0.96)*

OR (95 CI)3

OPCS use (adjusted)2

2

Reference is not having used an OPCS in the past year
Adjusted for age (continuous), sex (ref male), household status (ref living alone), number of chronic diseases (ref one chronic disease), and illness duration
3
P-value * < 0.05, ** < 0.01, *** < 0.001, significant results printed in bold
4
Higher scores on the HLQ scales reflect better health literacy

1

One (ref)
Two
Three or more

Low (ref)
Intermediate
High

HLQ scale4
Feeling understood and supported by healthcare providers (range 1-4) (n=1745)
Having sufficient information to manage my health (range 1-4) (n=1741)
Actively managing my health (range 1-4) (n=1723)
Social support for health (range 1-4) (n=1739)
Appraisal of health information (range 1-4) (n=1724)
Ability to actively engage with healthcare providers (range 1-5) (n=1709)
Navigating the healthcare system (range 1-5) (n=1720)
Ability to find good health information (range 1-5) (n=1709)
Understanding health information well enough to know what to do (range 1-5)
(n=1711)

Illness duration in years

Number of chronic conditions

Education

OPCS use1
(unadjusted)
Mean OR (95 CI)3
scale score
(SD)

Table 2. Mean HLQ scale scores and odds ratios (OR) for bivariate associations between education and having used an OPCS in the past year,
and HLQ scales and having used an OPCS in the past year
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Education and health literacy
The health literacy scale scores tended to cluster around the upper half of the scales,
with highest scores on Feeling understood and Understanding health information.
Additionally, education level was significantly associated with six out of nine health
literacy scales (figure 1, path 2), where higher education was associated with higher health
literacy scores (table 3). After adjusting for demographic characteristics, the association
remained significant (table 4). We did not find significant associations between education
level and the HLQ scales Feeling understood, Actively managing health, and Social
support for health.
Health literacy and OPCS use
Individuals who used an OPCS scored slightly lower on six HLQ scales than those who
did not use an OPCS. For instance, the mean score for individuals who used an OPCS for
Navigating the health care system was 3.78, whereas the mean score was 3.89 for those
who did not. The opposite was observed for the scales Feeling understood, Actively
managing, and Appraisal (not shown).
From the HLQ scales one to five (box 1), only Appraisal of health information was
significantly associated with OPCS use (table 2; figure 1, path 2). However, this
association was inverse: a higher score on the Appraisal scale was associated with a higher
propability to have used an OPCS. Scales six to nine (box 1) were significantly associated
with OPCS use. These included health information seeking and understanding, finding the
way to health services and the ability to obtain preferred healthcare services. Higher
health literacy scores were associated with a lower probability of having used and OPCS.
The associations remained significant after adjusting for demographic characteristics. The
support scales, i.e. Feeling understood and Social support for health, were not statistically
significant associated with OPCS use. Similarly, confidence about having sufficient
information to make decisions, and the recognition of own responsibility for their health
were not statistically significant associated.
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B (95% CI)1
0.02
(-0.02; 0.07)
0.01
(-0.04; 0.07)

B (95% CI)1

B (95% CI)1

-0.00
0.05
0.17
0.20
0.26
0.25
(-0.06; 0.05) (-0.01; 0.10) (0.10; 0.24)*** (0.13; 0.27)*** (0.20; 0.33)*** (0.19; 0.31)***
0.01
0.11
0.32
0.29
0.40
0.44
(-0.05; 0.07) (0.05; 0.17)*** (0.24; 0.40)*** (0.21; 0.37)*** (0.33; 0.48)*** (0.37; 0.51)***

B (95% CI)1

P-value * < 0.05, ** < 0.01, *** < 0.001, significant results printed in bold; 2 Reference is low education

0.03
0.06
(-0.03; 0.09) (0.02; 0.11)**
0.04
0.09
(-0.03; 0.10) (0.04; 0.14)**

B (95% CI)1

Ability to
Navigating Ability to find Understandin
actively
the healthcare good health
g health
engage with
system
information
information
healthcare
(n=1680)
(n=1669)
well enough
providers
to know what
(n=1669)
to do
(n=1671)
B (95% CI)1
B (95% CI)1
B (95% CI)1
B (95% CI)1

B (95% CI)2

0.04
0.05
(-0.02; 0.09) (0.01; 0.10)*
0.04
0.09
(-0.02; 0.11) (0.03; 0.14)**

B (95% CI)2
0.01
(-0.04; 0.06)
0.00
(-0.06; 0.06)

B (95% CI)2

B (95% CI)2

-0.01
0.02
0.14
0.16
0.20
0.20
(-0.06; 0.05) (-0.03; 0.08) (0.07; 0.21)*** (0.09; 0.23)*** (0.13; 0.27)*** (0.14; 0.26)***
0.01
0.09
0.29
0.25 (0.17;
0.34
0.39
(-0.06; 0.05) (0.03; 0.15)** (0.21; 0.37)***
0.33)*** (0.26; 0.42)*** (0.32; 0.46)***

B (95% CI)2

Ability to
Navigating Ability to find Understandin
actively
the healthcare good health
g health
engage with
system
information
information
healthcare
(n=1651)
(n=1642)
well enough
providers
to know what
(n=1642)
to do
(n=1642)
B (95% CI)2
B (95% CI)2
B (95% CI)2
B (95% CI)2

All models are adjusted for age (continuous), sex (ref male), household status (ref living alone), number of chronic diseases (ref one chronic disease), and
illness duration;
2
P-value * < 0.05, ** < 0.01, *** < 0.001, significant results printed in bold; 3 Reference is low education

1

High

Education3
intermediate

Feeling
Having
Actively
Social support Appraisal of
understood
sufficient
managing my
for health
health
and supported information to
health
(n=1670)
information
by healthcare manage my
(n=1682)
(n=1656)
providers
health
(n=1676)
(n=1672)

Table 4. Adjusted coefficients (B) for bivariate associations between education and HLQ scales1, linear regression

1

Education2
intermediat
e
High

Feeling
Having
Actively
Social support Appraisal of
understood
sufficient
managing my
for health
health
and supported information to
health
(n=1698)
information
by healthcare manage my
(n=1682)
(n=1683)
providers
health
(n=1704)
(n=1700)

Table 3. Unadjusted coefficients (B) for bivariate associations between education and HLQ scales, linear regression
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Education and OPCS use mediated through health literacy
Mediation analyses were justified for five scales (figure 1, path 3). Table 5 shows that all
five health literacy scales statistically significant mediated the association between
education and OPCS use, unadjusted for background characteristics. We found the
largest mediating effect for Ability to find good health information. The total effect of
education on OPCS use, mediated through Ability to find good health information was 1.3
times larger than the direct effect. Almost 23% of the total effect was attributable to
Ability. Three other HLQ scales mediated about 12 to 20% of the total effect, and
enlarged the direct effects with factors ranging from 1.14 to 1.24.
Although Appraisal of health information significantly mediated the association between
education and OPCS use as well, the mediated effect counteracted with the effect of
education. The effect of Appraisal as mediator could be explained by the different
directions of the associations. i.e., higher education was associated with a lower
probability of OPCS use (-). Moreover, higher education was related to higher scores on
the appraisal scale (+). However, higher appraisal was associated with a higher probability
of OPCS use (+). Consequently, appraisal as mediator acted as suppressor for the direct
effect from education on OPCS use (figure 1, path 1). Inasmuch as the indirect effect
(figure 1, path 2) induced an underestimation of the total effect (figure 1, path 3), as
expressed by the confounding ratio of .92.
Table 6 depicts the mediation models, adjusted for demographic characteristics for
example age, sex, and disease. After adjusting, two of the HLQ scales remained significant
mediators, i.e. Appraisal of health information and Navigating the health care system. The
inverse effect of Appraisal remained. With regard to Navigating the health care system,
the total effect of education and navigating the healthcare system on OPCS use was 1.13
larger than the direct effect of education alone. Additionally, 11.8% of the effect could be
ascribed to navigating the health care system.
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2

1

0.01

P-value * < 0.05, ** < 0.01, *** < 0.001, significant results printed in bold
According to McFadden method 51

0.01

Pseudo R square 2

1.16
13.78%

0.92

0.97 (0.94; 1.00)*

Confounding percentage (% of -8.90%
model affect attributable to
mediator)

Confounding ratio (total
effect/direct effect)

1.02 (1.00; 1.04)*

0.81 (0.68; 0.95)*

Direct effect (education) 0.76 (0.65; 0.90)**

Indirect effect (HLQ)

0.78 (0.66; 0.92)**

0.78 (0.66; 0.92)**

Total effect (education and
HLQ)

0.01

12.27%

1.14

0.97 (0.94; 1.00)*

0.79 (0.67; 0.93)**

0.76 (0.65; 0.89)**

0.01

22.88%

1.30

0.94 (0.90; 0.98)**

0.82 (0.69; 0.97)*

0.77 (0.66; 0.91)**

0.01

19.65%

1.24

0.95 (0.90; 1.00)*

0.81 (0.68; 0.96)*

0.77 (0.65; 0.90)**

OR (95% CI)1

OR (95% CI)1

OR (95% CI)1

OR (95% CI)1

OR (95% CI)1

Ability to find good
Understanding
health information health information
(n=1629)
well enough to know
what to do (n=1636)

Appraisal of health Ability to actively
Navigating the
information
engage with
healthcare system
(n=1638)
healthcare providers
(n=1639)
(n=1629)

Table 5. Unadjusted odds ratios (OR) for direct, indirect and total effects for the association between education and out-of-hours primary care
use, mediated through health literacy, using the KHB method with logistic regression
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0.02

-9.79%

0.91

0.02

14.92%

1.18

0.97 (0.94; 1.00)

0.02

11.83%

1.13

0.97 (0.95; 1.00)*

0.83 (0.70; 0.98)*

0.80 (0.68; 0.95)*

0.02

21.07%

1.27

0.96 (0.92; 0.99)*

0.85 (0.72; 1.01)

0.82 (0.69; 0.97)*

OR (95% CI)2

Ability to find good
health information
(n=1603)

0.02

19.91%

1.25

0.96 (0.92; 1.00)

0.85 (0.71; 1.01)

0.81 (0.69; 0.96)*

OR (95% CI)2

Understanding
health information
well enough to
know what to do
(n=1609)

All models are adjusted for age (continuous), sex (ref male), household status (ref living alone), number of chronic diseases (ref one chronic disease), and
illness duration
2
P-value * < .05, ** < .01, *** < .001, significant results printed in bold
3
According to McFadden method 51

1

Pseudo R square 3

Confounding percentage (% of
model affect attributable to
mediator)

Confounding ratio (total
effect/direct effect)

1.02 (1.00; 1.04)*

0.85 (0.71; 1.01)

Direct effect (education) 0.81 (0.68; 0.96)*

Indirect effect (HLQ)

0.82 (0.69; 0.97)*

0.82 (0.69; 0.98)*

Total effect (education and
HLQ)

OR (95% CI)2

OR (95% CI)2

OR (95% CI)2

Navigating the
healthcare system
(n=1612)

Appraisal of health
Ability to actively
information
engage with
(n=1612)
healthcare providers
(n=1603)

Table 6. Adjusted odds ratios (OR) for direct, indirect and total effects for the association between education and out-of-hours primary careuse,
mediated through health literacy, using the KHB method with logistic regression1
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Discussion
Main findings
The aim of the present study was to explore whether health literacy was related to the
use of out-of-hours primary care services (OPCS) among people with chronic conditions.
We expected to find that individuals with higher levels of health literacy less frequently
reported OPCS use. In our sample, OPCSs were attended by more patients than in the
general population: 20% compared to 15% of the Dutch population in 2013 (Nivel Primary
Care Database) 59. Due to our sample of people with a chronic disease and/or disability,
more healthcare use was expected.
We assessed health literacy using the Health Literacy Questionnaire (HLQ)

44

. We

demonstrated significant associations between Appraisal of health information¸ Ability to
actively engage with healthcare providers, Navigating the healthcare system, Ability to
find good health information, and Understanding health information well enough to know
what to do. For the latter four aspects, higher health literacy was related to less reporting
of OPCS use. We however observed that higher Appraisal of health information was
associated with a higher probability of OPCS use. Our results compare with previous
studies that linked lower health literacy to visiting a GP more often 32, and to more use of
the Emergency Department 30 60. Whereas these studies merely indicated an association
for functional health literacy, our study provides empirical evidence for a broader set of
health literacy skills and capabilities.
The second objective was to determine whether health literacy could explain
educational differences in OPCS use. Higher education level was significantly related to
higher health literacy levels. Correspondingly, Beauchamp et al.

61

demonstrated

significant associations between education level and three health literacy aspects that we
also found to be associated with education. In general, health literacy is frequently
demonstrated to be correlated with education

25 29

. Nevertheless, low levels of health

literacy were also found among people with higher education

26 62

. Subsequently, we

demonstrated that five aspects of health literacy accounted for educational differences
in OPCS use. The Ability to find good health information and Understanding health
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information well enough what to do accounted the most for educational differences. After
adjusting for demographic characteristics, the effects of three of the unadjusted models
were however substantially reduced. Similar to our study, age was found to be highly
related to both OPCS use 63, health literacy 38 61, and education attainment 8.
Whereas Navigating the health care system mediated about 12% of the education effect
after adjustment, Appraisal of health information induced an compensatory effect of the
association between education and OPCS use, due to opposing mediation

57

. Although

higher educated individuals obtained higher appraisal scores, higher appraisal was related
to a higher probability of OPCS use. Better appraisal of health information was also found
to be related to more involvement in medical decision-making 64. Perhaps, in our sample,
appraisal reflected being more critical in evaluating health information because of being
more experienced in – and knowledgeable about healthcare use. Therefore, the effect of
lower education on OPCS use could have been compensated for by the ability to appraise
health information. This finding could lead to inferences about interventions to reduce
inequalities in healthcare use. If people could be supported to make good decisions by
appraising well, they may be able to avoid OPCS use, despite being low educated.
Our study indicated that OPCS use is related to information seeking and evaluating, and
to finding the way to the designated healthcare providers and engage with them.
Conceivably, being able to find and understand health information may prevent someone
attending acute health services out of a sense of insecurity about their health condition.
In addition, someone might not turn too quickly to the easily accessible OPCS when he or
she is able to find their way through the healthcare system and engage with healthcare
providers. In contrast, the other health literacy aspects seemingly reflect more day-to-day
skills and resources that do not clearly differ between subgroups, nor relate specifically
to OPCS use. The former was analogous to the findings of Beauchamp et al. 61.
Strengths and weaknesses
A strength of this study is the use of the Health Literacy Questionnaire (HLQ), since this
robust measure represents the full breadth of health literacy, and goes beyond merely
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functional skills 44. To our knowledge, the present study is the first to relate the HLQ to
healthcare use in primary care33.
The present study has some limitations. The cross-sectional design of the study does not
allow for conclusions about causality. Education has been proven to be a powerful
determinant of socioeconomic differences in health behaviours, outcomes and mortality
4 9 10

, and affects other SES determinants such as income and occupation

65

. Moreover,

income as operationalization of SES probably does not do justice to the association under
study, since primary care is covered by insurance for everyone in the Netherlands

66 67

.

Nevertheless, education attainment may have underestimated the actual cognitive ability
of the respondents in the sample. If respondents in our sample already suffered from a
chronic condition in their childhood, they may not have been able to attend education at
a level that justified their cognitive ability. This may have resulted in a selection effect 8.
Additionally, education is related to birth cohorts, as younger age groups generally have
better access to education. In future studies, a more comprehensive measurement of
socioeconomic status, such as a composite individual, household, and neighbourhood
level indicator 8 may overcome this effect.
In the present study health literacy was assessed by means of a paper-based
questionnaire, which by design, excluded illiterate individuals. We therefore did not
include the most vulnerable individuals. Notwithstanding this, the response rate was high,
and many people with low health literacy and low education were able to take part. The
questionnaire was cognitively tested, also among highly disadvantaged people with low
education

68

. Additionally, respondents were invited to access support to complete the

questionnaire. However, only 5,2% of the respondents used this service. Moreover, our
sample resembled the Dutch population regarding health literacy levels that were
assessed by means of oral interviews 69. Another limitation of the use of a questionnaire
is the measurement of self-reported OPCS use, which may have induced recall bias.
Future studies may consider interview-based assessment to minimise these limitations.
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By looking at one scale at the time, we did not account for different combinations of
health literacy people may have possessed. For example, they may have scored poor on
understanding, but high on social support. Future research may explore how different
combinations of health literacy aspects predict future healthcare use.
In our sample, health literacy scores were skewed to the right (high score), as was
observed by Beauchamp 61 as well. Consequently, it was difficult to distinguish the scores
between high and low educated subgroups within the sample.
A final limitation was that we did not include health status as confounder for healthcare
use. We therefore potentially overestimated the association between education level and
healthcare use. Nevertheless, lower education is related to low self-reported health status
10 70

. Similarly, low health literacy has been associated with low self-reported health status

26

. In addition, health status was partly taken into account by controlling for morbidity.

Implications for research
Although our empirical evidence for health literacy as mediator for educational
differences in OPCS use was limited, we do want to make a case for further research to
the role of health literacy in explaining educational differences in healthcare use. Whether
more highly educated groups have access to information and the resources needed to
take action to prevent disease or achieve better health outcomes, groups with low
education often lack these resources

2 3

. These resources could be developed within

individuals, organisations, the community, and the system by strengthening health
literacy. As such, health literacy is a promising concept to reduce health inequalities25.

Conclusion
The present study supports that health literacy is a promising determinant of OPCS use.
Moreover, we found support that two aspects of health literacy account for educational
differences in OPCS use. Consequently, our study demonstrated that a number of aspects
of health literacy could be developed within people with chronic conditions to avoid
inappropriate OPCS use. Moreover, educational differences in OPCS use could partly be
overcome by strengthening health literacy. This may be through provision of resources to
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guide decisions regarding seeking appropriate healthcare providers. For the other aspects
of health literacy, mediation of the associations between education and OPCS use
declined after including for example age and morbidity.
More research is needed to explore the effect of health literacy on healthcare use within
other disciplines such as specialist care. Subsequently, more research is needed to explore
the (causal) pathways between education and broader indicators of social position, health
literacy, healthcare use and health outcomes to be able to guide interventions that
eventually may reduce health inequalities.
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Main findings
The aim of this thesis is to quantify socioeconomic inequalities in the use of out-of-hours
primary care services (OPCSs), to assess changes in inequalities over time, and to
determine to what extent inequalities could be explained by differences in patients’ health
literacy levels. The primary care focussed healthcare system in the Netherlands fosters
equity in the allocation of healthcare. However, differential OPCS use between
socioeconomic groups could reinforce health inequalities due to a mismatch between
healthcare needs and healthcare use. The generally poorer health status and accumulation
of challenging circumstances of individuals with low socioeconomic status (SES)
necessitate an integrated approach of their problems. However, individuals with low
socioeconomic status (SES) more often than their high SES counterparts tend to use acute
healthcare services for medically non-urgent problems, whereas these services cannot
offer the continuity and coordination of care they would benefit from. A better
understanding of the extent to which socioeconomic inequalities in OPCS use exist
enables the allocation of appropriate and equal care for equal need.
In this final chapter, the research questions that were specified in the first chapter are
answered by summarizing the main findings resulting from the sub-studies reported in the
previous chapters. The main findings are subsequently discussed in the context of existing
literature, followed by a reflection on the applied methodologies. In addition, the
implications for health policy and practice and for future research are discussed. A final
reflection concludes this thesis.
To determine to what extent socioeconomic inequalities in OPCS use exist in the
Netherlands, OPCS use was compared between neighbourhoods with different levels of
SES in chapter 2 and chapter 5. In addition, socioeconomic inequalities were studied at
the level of individual patients (chapter 3, 4, and 6). The findings from these studies
indicate a consistent association between OPCS use and SES. Whether SES was
operationalized on the neighbourhood level or on individual level, as household income
or level of education, the observed associations followed a robust gradient reflecting
higher OPCS use within each lower level of SES. The lowest SES group demonstrated

145

CHAPTER 7

pronouncedly higher use rates compared with the second lowest SES group, either
indicated by their residence in the most deprived neighbourhood or the lowest household
income quintile. Total annual OPCS use was almost 40% higher in the lowest SES
neighbourhoods compared with the highest SES neighbourhoods. At the individual level,
the difference between people from the lowest income group versus the highest income
group was even more distinct. The likelihood that someone had at least one annual OPCS
contact was almost 50% higher for people with low income versus people with high
income.
Inequalities in OPCS use persisted when taking the patient’s health status into account,
as we showed in chapter 3. We demonstrated inequalities in daytime general practice
(DGP) use as well. The latter inequalities however were much smaller than inequalities in
OPCS use. Particularly within patient groups with a chronic disease SES inequalities in
OPCS use were considerably larger than inequalities in DGP use.
In addition, SES inequalities were observed in the telephone triage process regarding the
interpretation of presented symptoms, manual adjustment of the urgency level ensuing
from the triage decision support protocol, and the allocation of follow-up care in OPCSs
(chapter 4). Given the individual’s reason for consulting an OPCS, no differences were
found between SES groups in assessed urgency levels.
Development over time of out-of-hours primary care use according to socioeconomic status
The use of OPCSs between 2013 and 2016 was studied to determine whether the use
rates developed differently according to socioeconomic status in the context of the
healthcare system reforms in the provision of long-term care (chapter 5). During this
period access to long term care became more and more restricted and OPCS use was
regarded as an indicator to signal possible adverse effects. The assumption was that these
reforms would particularly have impeded socioeconomically vulnerable groups to obtain
long-term care and consequently increased their OPCS use. Between 2013 and 2016 an
upward trend in OPCS use was observed. The higher OPCS use rates in 2015 and 2016
coincided the healthcare system reforms in the provision of long-term care that were
implemented from 2015 onward. However, use rates of patients from deprived and
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affluent neighbourhoods were affected more or less equally. Although individual patients
may have experienced impeded accessibility of long-term care, there was no indication
that inequalities in OPCS use either diverged or converged considering the
neighbourhood people lived in.
The role of health literacy in explaining socioeconomic inequalities in out-of-hours primary care
use
In chapter 6, we describe a study on health literacy as possible explanation for
educational inequalities in OPCS use. Educational inequalities were observed in selfreported OPCS use among individuals with a chronic disease, reflected in more often
reporting OPCS use for each lower level of education. Health literacy was found to be
partly associated with OPCS use as well. Lower levels of health literacy were associated
with more often reporting OPCS use for four out of nine aspects of health literacy.
Inequalities in OPCS use between educational groups were partially explained by two of
the nine health literacy aspects.

Interpretation of the findings
We found substantial differences in OPCS use between the highest and lowest SES
groups. In this paragraph, possible explanations of the main findings are considered and
discussed in the context of existing literature. Possible explanations are discussed in
relation to, first, the level of the individual and, next, the level of healthcare process and
the healthcare system at large.
Individual level
Someone’s healthcare need is the strongest factor determining healthcare seeking
behaviour 1. Why someone would seek primary healthcare during out-of-hours seems
straightforward, i.e. if someone experiences a health problem that needs timely medical
attention. However, a sequence of perceptions and decisions affect the actual seeking of
healthcare1. For instance the severity of the health problem, interpretation of symptoms,
the perception of what entails an acute health problem, and the ability to seek healthcare
differs across socioeconomic groups

1-4

. In the subsequent paragraphs we elaborate on

these possible mechanisms of inequalities in OPCS use.
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A possible explanation for the higher OPCS use of low SES individuals relates to their
generally worse health status

5-7

. Socioeconomic inequalities in health and morbidity

would in that case be strongly associated with inequalities in OPCS use. Higher OPCS use
would then reflect equal care provision for equal need

8 9

. The studies in this thesis

showed that, while SES inequalities in DGP use mitigated when taking the patient’s health
status into account, inequalities in OPCS use persisted. Moreover, inequalities in OPCS
use were more pronounced in patient groups with a chronic disease. Higher OPCS use
rates among chronically ill patients have been found before

10

. Thus, although chronic

diseases are more prevalent in individuals with low SES, this does not explain the higher
OPCS use rates of low SES individuals found in this thesis.
Someone’s healthcare need does not solely ensue from their objective health status as
recorded in their EHR. Individuals with low SES consistently report poorer self-reported
health status 8. The objective health status according to the patient’s EHR does not
capture the perceived severity of illness and the complex interactions between disease
and other factors that generally accumulate in low SES individuals 8 11 12. In addition, the
burden of (chronic) disease is commonly higher among low SES individuals. They more
often contract chronic diseases at an earlier age, which results in more advanced stages
of severity when comparing age groups with similar chronic morbidity 13-15. Related to the
accumulation of unfavourable circumstances and chronic disease is more complex disease
management

15 16

. Low SES patients therefore more often suffer from exacerbations of

their chronic disease

17 18

. OPCS patients with an exacerbation of their chronic disease

had a higher probability of recurrent OPCS use

19

. Perhaps an emergent exacerbation

remains unnoticed in DGP due to limited time in DGP for complex patients 15. Particularly
patients with complicated health problems or underlying psychosocial problems may not
have enough time during consultations to express their care need, and therefore they may
turn to an OPCS 20-22.
Differences in perceptions and beliefs across socioeconomic groups may also contribute
to inequalities in healthcare seeking behaviour. Low SES individuals more often have a
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stronger belief in the role of chance on health, and may have a short-term time
perspective

23 24 25

. If someone has difficulty with planning and anticipating on future

events, it may be challenging to postpone a doctor’s visit in DGP to the next working day
instead of seeking immediate relief of symptoms and worries in OPCS 26. If that would be
the case, conceivably higher rates of OPCS contacts for medically non-urgent contacts
could be expected. In this thesis however, no SES inequalities in urgency assessment were
found. So-called inappropriate use of OPCSs, therefore is seemingly unrelated to the
patient’s SES.
The role of health literacy to explain socioeconomic inequalities in healthcare seeking
behaviour was suggested by previous studies 27-29. Low levels of health literacy have been
related to higher rates of acute care use 30-33. In this thesis, lower levels of health literacy
were associated with a higher probability of OPCS use. Empirical evidence for the role of
health literacy in explaining SES inequalities in OPCS use was however rather limited. An
explanation may be that the mean levels of the health literacy overall were quite high and
did not well discriminate across educational groups in our sample of chronically ill
individuals. The respondents of the survey, participating in a panel of chronically ill
patients that is surveyed a couple of times a year, may be more knowledgeable about the
healthcare system than the general public. Moreover, in previous studies low health
literacy was particularly related to more frequently using acute care services 30 32, whereas
we only studied whether someone used the OPCS at least once.
However, limited health literacy might have played a role in the OPCS triage process.
Allocation of OPCS care after remote assessment of the urgency of someone’s healthcare
need may be influenced by their ability to express their health problem 34-36. The perceived
urgency likely is affected by someone’s ability to recognise symptoms and relate these to
adequate healthcare seeking

31 32

. In addition, we found that the advised urgency-level

following from the protocolled decision support system was more often manually
adjusted by the triage nurse for low SES patients. In previous studies, lower educated
patients were found to express their concerns more emotionally loaded, and were less
responsive to the triage nurse’s inquiry

37-40

. Moreover, healthcare providers have

149

CHAPTER 7

difficulty engaging with low educated patients in levelling to their cognitive ability and
consequently treat these patients differently from higher educated patients

41-43

. These

findings from other studies suggest that further study to adapting healthcare provision to
individuals with low health literacy levels should be considered to foster appropriate
OPCS use among, particularly, low SES individuals.
Healthcare process and the healthcare system
The general increase in OPCS use that was observed in the years of the long-term care
reforms, perhaps ensued from reduced accessibility of long-term care or other healthcare
services. As low threshold healthcare service, OPCSs might consequently have
substituted impeded access to long-term care arrangements and deficient informal care
resources. The reforms were anticipated to have yielded higher OPCS use particularly
among low SES groups due to the expected increased complexity to obtain long-term care
44

. Moreover, we expected that low SES groups more often would experience difficulty in

arranging informal care

45

. The reforms were strongly rooted in the assumption that

people would benefit from an appeal on their self-reliance

44

. However, this strong

emphasis on self-reliance and increased complexity to obtain healthcare and social care
disproportionally affected people who face an accumulation of difficult circumstances,
which particularly involves low SES individuals 46 47. The study in this thesis however does
not indicate that recent developments affected the extent of the inequalities in OPCS use
between socioeconomic groups. Possibly, socioeconomic inequalities already emerged at
the onset of the larger market-oriented healthcare reform in 2006
reforms raised the threshold to obtain long-term care for all groups

48

. Alternatively, the

49 50

, irrespective of

their socioeconomic background.
The healthcare system in the Netherlands is fairly accessible and overall yields equitable
healthcare provision

51

. From all OECD countries, the lowest rates of unmet care need

were observed in the Netherlands, with the smallest divide between high and low
socioeconomic groups 7 8. However, similar to other countries, higher use rates of acute
care services for low SES groups were observed for the Netherlands as well. These
inequalities are reflected in the inequalities in OPCS utilisation that we observed in our
study. Inequalities in OPCS therefore likely mirror problems in access to the overall
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healthcare system, and could serve as indicator for impeded accessibility of other services
2 52

. With the caveat however that OPCSs due to their particular characteristics and

position in the healthcare system at large yield different use patterns between
socioeconomic groups.
Higher healthcare utilisation rates among low SES individuals were observed across a
number of healthcare services in the Netherlands, irrespective of the individual’s health
status

53

. In a multi-country comparison of OECD countries, evidence for inequalities in

health services use was mixed. Whereas in several countries higher use rates among low
SES individuals were observed, taking into account their health status mitigated the
inequalities in use in a number of countries 8. The latter corresponds with our findings
regarding DGP use, for which we found that this was not strongly socioeconomically
patterned when taking health status into account. Differentials in OPCS use were
however not mitigated by health status. OPCS use thus did not mirror patterns in DGP
use, suggesting that other mechanisms play a role in the differential use of each of these
health services.
As indicated in this thesis, socioeconomic inequalities in OPCS use are stronger in
chronically ill patient groups. Chronic morbidity and particularly co-morbidity often come
with complex medication regimens and appointments with a range of different healthcare
professionals

16 54 55

. Moreover, patients with such complex care needs more often

experience unmet need and seek care in a diversity of services including (acute) healthcare
and social services

56-58

. Lack of coordination between such services results in their

fragmented and suboptimal use and poor health outcomes, whereas these patients would
particularly benefit from continuity and integration of healthcare services

54 55

. For

socioeconomically vulnerable individuals the inherent complexity of chronic (co)morbidity may be even more problematic 15. Consequently, more often than individuals
with high SES, they may find their healthcare needs insufficiently addressed
track in the healthcare system

60 61

59

or lose

. In that instance OPCS use could be an indicator of

unfulfilled healthcare need elsewhere in the system 2 52 62 63.
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Inequality equals inequity?
Despite the egalitarian health system of the Netherlands, this thesis demonstrates
pronounced socioeconomic inequalities in OPCS use. The empirical evidence presented
in this thesis however does not allow a conclusive statement that these inequalities equal
inequity. Nor is it possible to draw the conclusion that OPCSs provide different care for
different need. However, the evidence from previous literature and developments in the
larger healthcare system suggest that to a certain extent inequity does exist. The findings
of this thesis suggest that OPCSs address an, albeit unspecified, unfulfilled healthcare
need of particularly low SES individuals with accumulating health and social problems. As
such out-of-hours primary care seemingly functions as safety net in the larger healthcare
system.
The persistence of the ‘socioeconomic gap’ in healthcare use demonstrates to be a
wicked problem, to which no easy solutions exist

64

. To a certain extent, it is probably

inevitable that socioeconomic inequalities in healthcare use are persistent. Not everyone
is equally capable of dealing with the complexities imposed by society and the emphasis
on self-reliance, particularly if difficulties accumulate

47 65

. Healthcare needs of

socioeconomically vulnerable individuals may then surface in an ‘inappropriate’ setting
such as an OPCS.

Reflection on the methods
The studies reported in this thesis predominantly were conducted using data from
electronic health records (EHRs) from OPCSs participating in the Nivel Primary Care
Database

66

. The study reported in chapter 6 was conducted using survey data of the

Dutch National Panel of People with Chronic Illness or Disability 67. The results reported
in this thesis should be interpreted bearing in mind the data sources used, the
operationalization of key concepts, and the statistical methods. In the subsequent
paragraphs the consequences of these methodological choices on the interpretation of
the findings are discussed.
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Quantitative data sources and measurement of healthcare use
The studies that were conducted using EHR-data from individual patients included large
study samples. Although the demonstrated associations therefore were robust, even
associations with limited effect size became statistically significant. To interpret the
observed associations, we sometimes could leave side considerations of statistical
significance, and focus on effect sizes as the most relevant aspect to take into account 68.
The observed inequalities in total OPCS use between socioeconomic groups were
pronounced and therefore relevant, with about 50% higher probability of an OPCS
contact for the lowest SES group compared with the highest SES group.
Routinely recorded EHR data allow the reuse of real life data for research. As such, the
data that is generated in the healthcare system, can be fed back to improve the healthcare
process and result in a learning healthcare system

69

. Routinely recorded data in EHRs

nonetheless cannot fully represent the complexity in the delivery of care 11. The absence
of for instance data on psychological state and feelings of fear does not do justice to the
underlying motives of patients to contact an OPCS 11 70. Moreover, the standardised data
derived from EHRs does not provide the patient’s background and other less tangible but
relevant contextual factors. The severity of health problems is insufficiently captured by
the structured and coded EHR data and likely underestimates the inequalities in health
status between low SES and high SES individuals.
More generally, EHR data may not be fit for purpose

71

. Although routinely kept EHRs

provide valuable information for research, the primary aim of the recorded health
information is to inform and support the process of healthcare provision and handover to
other healthcare providers

71

. Although research and healthcare provision both

72

necessitate good-quality data , the requirements for recording may not only be different,
they may be conflicting as well. Whereas healthcare providers and patients benefit from
detailed background information of a patient, this type of information is typically recorded
in free text which makes it difficult to disclose and use for quantitative research 71.
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To adequately capture inequalities in the healthcare system, studying the access of
different groups to appropriate healthcare services related to their need is pivotal. Access
is often measured by the use of healthcare services due to convenience and availability
of data 73. Health services use however does not reflect inequalities in quality of services
and reasons for unmet need in terms of foregone care. Impeded access due to for instance
limited transportation options may result in postponing or refraining from care, which
likely stronger affects socioeconomically vulnerable groups

8 73

. Therefore, by studying

OPCS use instead of a broader concept of access and unmet need, we studied a limited
scope of inequalities that could emerge in care needed, used, and provided through
OPCSs.
Operationalization of socioeconomic status
Socioeconomic status is a multifaceted concept and could be operationalized
accordingly. Commonly applied indicators for SES include amongst others educational
attainment, income, occupation, wealth as reflected in possessions, neighbourhood
income, and composite measures combining several indicators

62 74 75

. In the studies

reported in this thesis, three different modes of operationalization were applied. In the
studies on neighbourhood level, composite measures were used. The studies on individual
level used one-dimensional indicators, including household income or educational
level/attainment.
The social environment and neighbourhood people live in, affect both their health, their
health behaviours, and their healthcare use

51 76-81

. The characteristics of the

neighbourhood affect individual behaviour both independently from individual
characteristics and through interaction with these characteristics77. In addition, since
individual SES is related to the place where people live, the characteristics of the living
environment, such as poor housing and air pollution, may contribute to SES inequalities
in health

77

. Alternatively, the availability of constructive social relations in the

neighbourhood has been related to better health behaviours and better health 80 82. With
regard to the use of healthcare services, living in a deprived neighbourhood was related
to higher healthcare use rates in general practice and hospital EDs 83 84.
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The composite measure neighbourhood social status was obtained from the Netherlands
Institute for Social Research

85

. The measure included weighted percentages of low-

income households, inhabitants with low education, recipients of social benefits and
percentage of non-Western immigrants. It may be problematic though to disentangle
other characteristics of neighbourhoods that both relate to SES and health status of its
inhabitants, such as the quality of social housing or availability of sports facilities

77

.

Moreover, neighbourhood SES does not always appropriately capture SES of individuals,
for instance in case students who live in social housing. To infer outcomes of studies on
neighbourhood level as evidence on what happens at the individual level may therefore
be erroneous and is commonly referred to as the ecological fallacy problem 86.
Given this fundamental problem, OPCS use was studied on the individual level as well.
In most of these studies, SES was operationalized as standardised household income,
which is a commonly used SES indicator in social science research

74

. Standardised

household income is indexed in percentiles and as such captures the income distribution
in the general population. Moreover, by taking into account the composition of the
household, i.e. the number and kind of household members, it takes into account that
these may affect the purchasing power. Household income however misclassifies a
number of groups 87. For instance, students in higher education, since they generally have
a low income and live in a single-person household. Moreover, self-employed persons and
entrepreneurs with volatile incomes may not be adequately categorised. To overcome
such misclassification, a combination of household income, educational level, and wealth
would have been preferable. However, due to incomplete availability of educational
attainment data for birth-cohorts before 1980

88

, we had to omit older age groups from

our analysis.
In the study reported in chapter 6, SES was operationalized according to self-reported
educational attainment. Education has been demonstrated to be highly predictive of
health-related behaviour

23

, and the association with health literacy was more apparent

than the association between income and health literacy. Educational attainment is
generally measured by the highest formal degree for which a certificate or diploma was
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obtained

89 90

. We need to warn that education cannot be considered as a measure of

cognitive ability, given that certain groups would be misclassified. For instance higher
education drop-outs, chronically ill people who were unable to start or finish education
due to their poor health, and generally older birth cohorts of which people to a much
lesser extent than younger generations were able to start higher education 86.
The operationalization of SES across the studies in this thesis thus all have their caveats,
and none of the applied modes of operationalization fully covered the complex nature of
SES. The five studies in this thesis nonetheless consistently demonstrated higher OPCS
use for each lower stratum of SES. Consequently, the evidence for the association
between OPCS use and SES is robust.
Statistical methods
The statistical methods applied in the studies were selected to optimally fit the research
questions and the data. Nevertheless, naturally these methods have their limitations and
influence the interpretation of the studies’ findings. The multilevel linear or logistic
regression analyses applied in four studies accounted for variation due to hierarchical
clustering.
In the individual level studies, OPCS outcomes were calculated as probability of a OPCS
contact for an individual patient. Therewith, the frequency of attendance of individual
patients was neglected. Since frequent attendance is related to low SES

91 92

, the

probability of an OPCS contact among low SES was somewhat underestimated. In the
study reported in chapter 4, frequent attendance was partly accounted for by including
an outcome measure ‘probability of two or more contacts within a year’. Aggregating
single contacts to the number of annual OPCS contacts for each patient, resulted in loss
of precision of characteristics of single contacts. We therefore did not take into account
for what health problem a contact occurred and whether or not medication was
prescribed during that specific contact.

156

GENERAL DISCUSSION

Implications for health policy and practice
Considering the strengths and limitations of the applied methods, the findings of this
thesis discussed in the context of previous literature, suggest a number of implications for
policy and practice related to socioeconomic inequalities in the provision of healthcare in
OPCSs. Regardless the underlying factors that explain SES inequalities in OPCS use, the
higher use rates among low SES groups are convincingly demonstrated in this thesis. Due
to their generally worse health and higher complexity of health and social problems, an
OPCS is not the preferred point of care for medically non-urgent problems. OPCSs are
not intended nor equipped to provide continuity of care, which is particularly problematic
for patients with multiple chronic (health)problems.
Moreover, the higher healthcare use of low SES individuals both in OPCS and DGP 10 56
91 93

results in a vicious cycle of accumulating demand for care. In the context of increasing

workload of GPs, the increasing OPCS demand is signalled by the Netherlands GP and
OPCS associations as key problem to address

10 94 95

. From this perspective, the higher

OPCS use among socioeconomically vulnerable individuals ideally should be prevented.
To prevent OPCS use in general and particularly among low SES individuals, a central
strategy should be to reduce the effects of the complexity of the larger healthcare system
on healthcare seeking behaviour. In the subsequent paragraph a distinction is made
between implications related to OPCS healthcare delivery and those related to healthcare
allocation.
OPCS healthcare delivery
The acute health problem the patient presents with in OPCS may result from an
interrelation of the patient’s circumstances and underlying health and social problems,
and complicate the healthcare need of the patient. Better integration of health and social
care services and continuity of care would prevent people from attending an OPCS
96 97

10 56

. For instance, better chronic disease management and understanding of the

circumstances in which exacerbations emerge in a patient, would enable better preexacerbation planning and coordination between DGP and OPCS

10 11 98

. Information
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sharing with patients about medication and coordination of follow-up care on hospital
discharge may prevent patients from needing acute care 10 55 99 100.
If people do attend an OPCS, time constraints for a comprehensive anamnesis and lack
of information facilitate a symptom focussed approach instead of a more holistic wholeperson approach. Moreover, having all relevant information on top of their heads may be
too much to expect from, particularly socioeconomically vulnerable individuals. Adequate
recording and access to the patient’s EHR in OPCS would partly overcome that problem
99

. With their central role in the Dutch healthcare system, GPs currently govern the most

encompassing EHR of their patients and are arguably the preferred data source for
exchange with OPCSs. Enhancing standards for information exchange between
healthcare services is recognised as prerequisite for adequate uptake and use

101 102

.

Therefore, acceleration of legislation for information exchange, technology, and
predominantly healthcare providers’ and public support is warranted to facilitate care in
the right place 102.
Health information exchange of a summary of the patient’s EHR between DGP and
OPCS is facilitated by the ‘Landelijk Schakelpunt’ (national switchboard) 71 103. About half
of the patients consented to enable access of their EHR to OPCS

95

. Approximately one

million people objected and approximately eight million individuals did not register their
choice

104

. Individuals with lower income had more negative attitudes towards giving

consent to health information exchange (unpublished study results derived from larger
study) 105, and were less likely to agree on exchange 106 107. Therefore, the inconsistency
that individuals who are most likely to benefit from health information exchange are the
most reluctant to consent, needs to be considered carefully.
In the delivery of care, taking more time for a patient could prevent worsening of the
patient’s condition and quick return to OPCS or other healthcare services

10 18

. The

workload of GPs could be relieved by task substitution of nurse practitioners. Possibly,
after consultation with a GP in OPCS for symptoms suggestive of underlying problems,
the patient could be followed-up by a nurse practitioner
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additionally could support the patient in referral to other health or social services. By
delivering good quality care that fits the patient’s need, eventually reduction of duplicate
diagnostics and treatment could result in cost savings

13 102 109

. Less fragmentation will

result in reduced repetition of diagnostic procedures, and less complexity for the patient.
Healthcare allocation
In a number of countries experiments are conducted with demand reducing strategies
to relieve the workload of OPCSs

99

. For instance, tele-nursing is increasingly applied to

provide patients with self-care advice

95 110 111

. In the Netherlands, providing self-care

advice and information about common diseases through the website ‘Thuisarts.nl’ (home
GP) has been related to a decrease in DGP consultations

112

. In addition, triage nurses

refer to ‘Thuisarts.nl’ for self-care advice. A number of OPCSs refer to the app ‘Moet ik
naar de dokter’ (should I see a physician?) on their website as means of self-triage

111

.

Although these information sources are promising tools to reduce OPCS demand, they
likely target mostly individuals with sufficient health literacy skills, particularly high SES,
who are capable of interpreting the health information provided 113. Although Thuisarts.nl
increasingly provides animations to support textual information, the latter is predominant.
The use of this kind of tools among individuals with low health literacy levels should be
facilitated by improving user-friendliness. For instance the use of animations, pictures,
and audio content should be considered, in addition to amending textual information to
low health literacy levels 114.
The OPCS triage system as used by all OPCSs in the Netherlands, the NTS triage decision
support protocol, was originally envisaged to support the triage nurses in their decision
to assess the urgency and allocate appropriate follow-up. In recent years however, the
protocol was increasingly used as stringent standard, for instance due to fear for incidents
that have to be reported to the Health and Youth Care Inspectorate

115 116

. Enhancing

clinical reasoning and communication skills would equip triage nurses to practice their
professionalism and enable them to better deal with complex patients and patients who
have difficulty expressing themselves 117.
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Current and future understaffing of triage nurses and GPs

95 118

may lead to a stronger

reliance on automatizing the triage process. The use of decision support tools based on
prediction algorithms, fed by EHR data, is increasingly explored 36 119. Although promising,
such algorithms should not replace the professional judgement of the healthcare
professional. Moreover, validation of these tools across socioeconomically diverse groups
is a prerequisite for safe and appropriate allocation of care.
Current demand reducing strategies to relieve OPCS workload target ‘inappropriate use’
by the general OPCS patient population. By raising the threshold to attend an OPCS, for
instance by following-up only the most urgently assessed health problems during the
night or levying a deductible, careful attention should be paid to equity in accessibility 10.
Such measures may disproportionally affect socioeconomically vulnerable individuals in
accessing OPCS when enacted in isolation of other measures and healthcare providers.
Consequently, healthcare need might shift to other services or result in unmet need and
increased socioeconomic inequalities in health outcomes 52 92.

Implications for research
Ensuing from the previous paragraphs, some suggestions for future research could be
derived. In this paragraph, we discuss directions for further study to individual level
factors related to socioeconomic inequalities in OPCS use, and to relations with the larger
healthcare system. A better understanding of these factors would ideally result in a
toolbox of modifiable factors that could be targeted to alter socioeconomic inequalities
in healthcare use in the larger healthcare system.
To study such factors more in-depth, we need to use qualitative methods to enable
meaningful interpretations of findings based on registration data. Moreover, OPCS use
should be studied in conjunction with care use in other health and social services to
unravel utilisation patterns and pathways of patients through the healthcare and social
system.
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Mixed methods for better interpretation of EHR-data
The quantitative studies in this thesis provided a broad overview of SES-differences in
OPCS use. To enable better understanding of the observed inequalities in OPCS delivery
of care, qualitative methods are pivotal to disclose intangible factors driving patient and
healthcare provider behaviour. Studying the work processes of triage nurses and GPs
could increase understanding about the interplay between for instance patient
presentation, organisational constraints, and perceived workload. For example, anecdotal
evidence overheard at a triage conference indicated substantial differences in the
planning of consultations for highly urgent problems. At the patient level, factors such as
intimidating behaviour from patients, who may demand a consultation even when triage
indicated self-help advice, could affect the allocation of follow-up care as well. These
proposed mechanisms may affect delivery of care in OPCSs across SES groups differently.
This may be inquired by applying mixed methods combining for example EHR-data,
interviews and scrutiny of triage conversations.
The effects of patient-healthcare provider interaction on compliance, and health
outcomes has been studied in relation to GPs in DGP

27 96

. Communication between the

healthcare provider and the patient is crucial for patient satisfaction and compliance to
treatment recommendations

120 121

. Video observations of consultations have disclosed

valuable features of the interaction between GP and patient in their communication

122-

124

. Studying healthcare provider-patient interactions for different SES-groups through

video observations, could increase the understanding of the different angles for tailoring
an OPCS consultation to the patient’s capacities. Moreover, research should be
considered to the added value of reducing SES inequalities by complementing treatment
protocols and training of healthcare professionals to take the patient’s capabilities into
account.
OPCS embedded in larger health system
To determine whether OPCS use reflects inequality in the accessibility of other
healthcare services, it would not suffice to merely to aim to alter the supply and demand
of OPCSs. Ideally, a multi-tier approach would be adapted, targeting individual patients,
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OPCSs, DGP and the larger healthcare system 10 109 125. Such an approach could focus on
OPCS and their interplay with other healthcare providers to enable adequate allocation
of care. Consequently, future research should study the wider healthcare system, for
instance by evaluating patient journeys in the use of multi-agency healthcare, for patients
with different levels of SES or health literacy. The actual bottle necks and potential
inequalities could be identified by including information on ambulance deployment,
emergency department admissions, nursing home admissions, (acute) home-care, and
general practice use (daytime and out-of-hours), .
The use of EHR data on OPCS use could provide valuable information on the overall
performance of the health system with regard to accessibility and equity. Relevant
information could include repeated OPCS use, referrals to other health services,
diagnostics, and OPCS use patterns in conjunction with other services. All this could be
disaggregated to socioeconomic groups

126 7

. The use of patient reported outcomes

(PROMS) and experiences (PREMS) may be considered as subject of further study to
assess equity in the quality of care in OPCSs (e.g. 127).

Postscript: how perspectives suddenly changed, reflection on anticipated
implications of the COVID-19 crisis
During the final phase of the discussion write-up, the SARS-CoV-2 virus emerged in a
pandemic outbreak of COVID-19 disease and changed the provision of healthcare
dramatically 128. The impact of the pandemic on the healthcare system in the acute phase,
but also in resuming regular care during the recovery phase, was considerable and
evidently the aftermath will be enduring. The demand, accessibility, and provision of
healthcare to socioeconomically vulnerable individuals will likely be a persistent
repercussion of the pandemic.
The crisis inevitably aggravated socioeconomic inequalities, due to higher susceptibility
of vulnerable socioeconomic groups to the negative consequences of the viral infection
itself and the measures to mitigate the effects of the outbreak on the healthcare system
129 130

. Due to for instance working circumstances that prevented people from working
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from their homes, or even more problematic, inhibited physical distancing, low SES
individuals were at increased risk of contagion. In addition, people with low SES more
frequently lost their jobs since they are more often employed in sectors or jobs that
experienced severe downturns due to lockdowns

131

. The crisis therefore tipped the

balance the wrong direction for socioeconomically vulnerable groups, offering the
unfavourable conditions for health problems to progress. The economic decline ensuing
from the crisis enduringly augments these worsened conditions 129.
Ill health and pre-existing chronic morbidity affected people directly through the viral
infection and indirectly through healthcare allocation. The severity of COVID-19 was
more often disadvantageous in people with underlying chronic morbidity

129 130

. In

addition, the healthcare demand in the initial phase of the outbreak nearly overwhelmed
ICU capacity and imposed an enormous burden on healthcare resources, such as the
available health workforce, ventilators, and personal protective materials

128

.

Consequently, the majority of non-acute elective hospital procedures were cancelled or
postponed and regular care such as chemotherapy and cardiovascular check-ups were
crowded out by healthcare provision to COVID-19 patients

132 133

decreases were shown in cardiac emergency presentations

. Moreover, dramatic

134 135

. People seemingly

refrained from care out of fear for contagion, expectations that all healthcare
professionals were too busy, and the perception that their condition was not severe
enough for treatment in such demanding times 136.
Considering the previously discussed vulnerability and accumulation of healthcare and
social needs among low SES individuals in this thesis, an aggravation of inequality likely
emerges in a larger population at risk for poor health. Already vulnerable groups probably
experienced a worsening of their health and social difficulties

129

. The probability that

their healthcare needs remain underserved and result in an increase in acute care need
may well be higher than for high SES individuals 8. In addition, people who did not receive
regular check-ups for their chronic illness or have foregone care despite alarming
symptoms were at increased risk for acute health problems. On the long-term
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undertreated chronic conditions are likely to develop to advanced stages earlier

16 18 137

138

.

Out-of-hours primary care could serve a surveillance function to detect whether the
backlog of foregone care and unmet needs elsewhere in the healthcare system emerge in
more acute care need. Moreover, during new outbreaks of the virus, OPCSs could fill the
gap in outcrowded regular care. To enable monitoring of bottlenecks in the provision of
healthcare and to facilitate adequate delivery of care, particularly to vulnerable people in
times of crisis, it is therefore pivotal to mind the safety net.
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Summary
Socioeconomic inequalities in health status and health behaviour are reflected in
different patterns of healthcare use between socioeconomic groups. Higher
socioeconomic status (SES) is related to overall better health and more medically
appropriate healthcare use patterns than lower SES. Moreover, with each step down in
the socioeconomic hierarchy, both health status and healthcare use patterns tend to turn
out less favourable. Individuals with low SES incline to use more acute healthcare services
than high SES individuals. However, acute care use impedes the continuity of care, care
coordination, and a person-centred approach that specifically benefit socioeconomically
vulnerable individuals due to their generally more complex health problems. Differential
use of healthcare services between socioeconomic groups could therefore reinforce
socioeconomic inequalities in health.
Although the provision of equal care for equal need is a central policy objective of health
systems in many countries, some system arrangements yield more equity than others. The
healthcare system therefore offers a setting in which access and use of healthcare
services contribute to a certain extent to either diverging or converging inequalities in
health outcomes. In countries with strong primary healthcare focussed systems, such as
present in the Netherlands, socioeconomic inequalities are relatively small but not absent.
Better understanding of the extent to which inequalities in the use of acute healthcare
services exist, enables a more targeted approach to facilitate appropriate care at the right
time and place, and fosters sustainable use of resources. Therefore, we focussed our
research on socioeconomic inequalities in the use of out-of-hours primary care services
(OPCSs). These are an extension of daytime general practice for acute but non-life
threatening health problems.
The general aim of this thesis is to quantify socioeconomic inequalities in OPCS use in
the Netherlands from different angles, to study changes in inequalities over time, and to
determine whether socioeconomic inequalities in OPCS use could partly be explained by
health literacy levels.
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The following research questions were addressed in this thesis:
1. To what extent do socioeconomic inequalities exist in the use of out-of-hours
primary care services?
2.

How did the use of out-of-hours primary care services according to
socioeconomic status develop over time ?

3.

To what extent could socioeconomic inequalities in the use of out-of-hours
primary care services be explained by health literacy?

In chapter 2 we explored the association of OPCS use with population characteristics of
neighbourhoods. We used Electronic Health Record (EHR) data from the Nivel Primary
Care database of OPCS use in 2012 on neighbourhood level, linked to socio-demographic
data from Statistics Netherlands. Higher OPCS use rates were observed in
neighbourhoods where

more

low-income

households resided.

Moreover, the

socioeconomic status of neighbourhoods was found to be associated with OPCS use. The
association was reflected in a gradient of higher OPCS use from inhabitants of each lower
status neighbourhood. The highest use rates were observed in the lowest SES
neighbourhoods, irrespective of other neighbourhood and population characteristics.
Neighbourhood socio-demographic characteristics appeared to predict a fair share of
variation in healthcare use between OPCSs, which enables better matching demand and
supply based on the population composition of the OPCS catchment area.
Chapter 3 reports associations between OPCS use and the patient’s income, when
taking the patient’s health status into account. We stratified to chronic disease groups to
determine whether associations were stronger for patients with a chronic disease. To
enable comparison with regular healthcare use, these associations were studied for
daytime general practice (DGP) use as well. We derived EHR data from the Nivel Primary
Care database regarding OPCS and DGP use in 2017 on individual level and linked the
data to socio-demographic data from Statistics Netherlands. The results indicated a
gradient with higher OPCS use for each lower income group, which persisted when taking
the patient’s health status into account. Socioeconomic inequalities in OPCS use were
larger in patient groups with a chronic disease. DGP use showed much smaller inequalities
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in use patterns than OPCS use, for both the total population and patient groups with a
chronic disease. These findings suggest that particularly chronically ill patients with lower
income had additional healthcare needs that have not been met elsewhere.
We studied associations between the OPCS telephone-triage process and an individual’s
income in chapter 4. EHR data on the individual level from the Nivel Primary Care
database including OPCS use and the preceding triage process in 2017 were linked to
socio-demographic data from Statistics Netherlands. According to their income group
patients slightly differed in the symptom that was derived from their presentation in
telephone triage, suggesting that underlying health problems differed somewhat. In the
assessment of the urgency the patient needed to be followed-up, we did not observe
inequalities between income groups. In the allocation of follow-up care, we observed a
higher probability of receiving telephone advice or a home-visit for individuals with lower
income, irrespective of the urgency-assessment. Patients with higher income more often
were followed-up with a consultation in OPCS practice. Patients with low income might
experience other underlying diseases and have more difficulty in expressing their care
needs. These findings suggest that opportunities exist to better tailor the telephone triage
process to the capabilities and particulars of socioeconomically vulnerable individuals.
In chapter 5 we studied how developments in OPCS use emerged between 2013 and
2016 following the long-term care (LTC) reforms in 2015, and determined whether use
developed differently for deprived and affluent neighbourhoods. We used EHR data from
the Nivel Primary Care database, including OPCS use in 2013 to 2016 on neighbourhood
level, and linked these to socio-demographic data from Statistics Netherlands. We
observed a substantial increase in OPCS use in the time-period 2013 – 2016. Although
large differences in OPCS use were found between deprived and affluent
neighbourhoods, these already were present at the onset in 2013. The increasing trend
in OPCS use emerged similar for deprived compared to affluent neighbourhoods. The
gradient reflecting higher OPCS use within each lower stratum of neighbourhood SES
consistently persisted throughout the observed years. Consequently, the LTC reforms
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appear to have equally affected LTC accessibility for high and low SES-group, and
coincided with a generalised spill-over of OPCS use.
Chapter 6 describes to what extent educational inequalities in OPCS use could be
explained by health literacy. The study was conducted using survey data of the National
Panel of the Chronically ill and Disabled from Nivel, from the survey administered in spring
2014. Associations between OPCS use and the patients’ educational attainment
demonstrated higher self-reported use for people with lower education, and a gradient of
higher use rates for each lower education group. Subsequently, from the nine health
literacy domains, five domains were statistically significantly associated with OPCS use,
indicating higher use with lower levels of health literacy. Two health literacy domains
were found to explain some of the association between OPCS use and education.
Nevertheless, since higher OPCS use was associated with generally lower levels of health
literacy and is easier modifiable than education, it seems to be a promising determinant in
reducing health inequalities.
The final chapter consists of a general discussion. In chapter 7 we discuss the main
findings from the studies reported in the previous chapters, put these in the context of
literature, reflect on the methods, and elaborate on the implications for policy and
practice, and for future research.
The studies reported in this thesis consistently showed associations between OPCS use
and SES, with higher use patterns within each lower level of SES. These inequalities were
found when comparing OPCS use between neighbourhoods and for individuals, using
different measures of SES. Socioeconomic inequalities could not be explained by the
patient’s health status or reforms of long-term care. Rather the often more complex
interplay and accumulation of health and social problems in low SES groups may increase
their vulnerability for ‘medically inappropriate’ use of health services, reflected in higher
OPCS use. The empirical evidence from our study to the role of health literacy in
explaining SES differences in OPCS use was rather limited. The findings from our studies
in the context of literature however suggest that the healthcare system may not well fit
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the capacities of low SES individuals. Whether socioeconomic inequalities in OPCS use
equal inequity remains inconclusive, however OPCSs seemingly address an unmet need
of socioeconomically vulnerable people.
The use of electronic health records data for large study samples enabled robust
associations and focussing on effect sizes rather than statistical significance. Routinely
recorded data of the healthcare process however cannot fully represent the complexity
in the delivery of care. By studying OPCS use with quantitative data, we did not capture
the complexity of the interplaying health and social circumstances of the patient and their
interaction with the healthcare system. Future research should therefore focus on
socioeconomic inequalities in the healthcare system at large and enriching quantitative
data with qualitative methods.
In the context of literature, the findings in this thesis suggest that the complexity in the
healthcare system at large should be minimised to prevent inappropriate OPCS use,
particularly among low SES individuals. Moreover, health and social care should be
targeted better to meet the needs of socioeconomically vulnerable individuals to facilitate
equal care for equal need in the appropriate healthcare setting.
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Samenvatting
Sociaaleconomische verschillen in gezondheid en leefstijl zijn terug te zien in
verschillende patronen van zorggebruik tussen sociaaleconomische groepen. Een hogere
sociaaleconomische status (SES) is gerelateerd aan een betere algemene gezondheid en
meer gepast gebruik van gezondheidszorg dan lage SES. Zowel iemands gezondheid als
zorggebruik worden over het algemeen echter steeds ongunstiger met elke trede die
iemand lager staat in de sociaaleconomische rangorde. Zo gebruiken mensen met een
lagere SES vaak meer acute gezondheidszorg dan mensen met een hoge SES. Het gebruik
van acute zorg belemmert echter continuïteit en afstemming van zorg en een holistische
persoonsgerichte aanpak, waar juist sociaaleconomisch kwetsbare mensen, met hun vaak
gecompliceerdere gezondheidsproblemen, baat bij hebben. Verschillend gebruik van
gezondheidszorg tussen sociaaleconomische groepen kan daarom sociaaleconomische
gezondheidsverschillen versterken.
Hoewel voor veel landen gelijke zorg voor een gelijke zorgbehoefte een belangrijk
beleidsdoel is in de organisatie van gezondheidszorg, heeft de manier van organiseren
invloed op de mate van gelijkheid die het systeem voortbrengt. De wijze waarop de
gezondheidszorg is ingericht, beïnvloed het verkleinen dan wel vergroten van
gezondheidsverschillen in de toegankelijkheid en het gebruik van zorg. In landen met een
sterke eerstelijns gezondheidszorg, zoals in Nederland, zijn sociaaleconomische
gezondheidsverschillen betrekkelijk klein maar niet afwezig. Een beter begrip van de
omvang van sociaaleconomische verschillen in het gebruik van acute gezondheidszorg,
maakt het mogelijk om gerichter de juiste zorg op de juiste plek te kunnen bieden en
bevordert duurzaam gebruik van beschikbare middelen. Ons onderzoek is daarom gericht
op sociaaleconomische verschillen in het zorggebruik via de huisartsenpost (HAP). De
HAP is een uitbreiding van de huisartsendagzorg voor acute maar niet levensbedreigende
zorgvragen in de avond, nacht en het weekend.
Het

overkoepelende

doel

van

dit

proefschrift

is

het

kwantificeren

van

sociaaleconomische verschillen in het gebruik van de HAP in Nederland vanuit
verschillende invalshoeken, het bestuderen van verschillen in de tijd en vaststellen of
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sociaaleconomische verschillen in gebruik van de HAP gedeeltelijk kunnen worden
verklaard door gezondheidsvaardigheden.
Uit het doel volgen drie onderzoeksvragen:
1.

In welke mate bestaan er sociaaleconomische gezondheidsverschillen in het
gebruik van de huisartsenpost?

2.

Hoe zag de tijdsontwikkeling in het gebruik van de huisartsenpost eruit voor
verschillende sociaaleconomische groepen?

3.

In hoeverre kunnen sociaaleconomische verschillen in het gebruik van de
huisartsenpost worden verklaard door gezondheidsvaardigheden?

In Hoofdstuk 2 verkenden we de samenhang tussen HAP-gebruik en kenmerken van de
populatie in buurten. We maakten gebruik van gegevens over HAP-gebruik op
buurtniveau in 2012 uit Elektronische Patiëntendossiers (EPD) van Nivel Zorgregistraties
eerste lijn. Deze gegevens werden gekoppeld aan sociaal-demografische gegevens van
het Centraal Bureau voor de Statistiek (CBS). Wij zagen meer HAP-gebruik in buurten met
een groter aandeel huishoudens met een laag inkomen. Ook bleek er samenhang te zijn
tussen HAP-gebruik en de sociaaleconomische status van een buurt. Dat was te zien als
een trend waarin meer HAP-gebruik plaatsvond door inwoners van buurten in iedere stap
lager in de rangorde van buurtstatus. Het hoogste HAP-gebruik werd gezien vanuit
buurten met de laagste SES, ook als rekening werd gehouden met de andere kenmerken
van de buurt en van de populatie in de buurt. HAP-gebruik bleek voor een belangrijk deel
te verklaren door de sociaal-demografische samenstelling van de buurt. Dat maakt het
mogelijk om vraag en aanbod van zorg via de HAP beter op elkaar af te stemmen op basis
van de populatiesamenstelling van het verzorgingsgebied van de HAP.
Hoofdstuk 3 beschrijft de samenhang tussen HAP-gebruik en het inkomen van
patiënten, waarbij rekening werd gehouden met de gezondheid van patiënten. We
maakten onderscheid tussen verschillende patiëntgroepen om vast te stellen of de
samenhang sterker was voor patiënten met een chronische aandoening. We bekeken ook
de samenhang tussen zorggebruik en inkomen van patiënten in de huisartsendagzorg om
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een vergelijking te kunnen maken met zorggebruik overdag tijdens werkdagen. We
gebruikten gegevens van Nivel Zorgregistraties eerste lijn voor HAP-gebruik en gebruik
van huisartsendagzorg op patiëntniveau in 2017. Deze gegevens koppelden we met
sociaal-demografische gegevens van het CBS. De bevindingen lieten een trend zien met
hoger HAP-gebruik voor elke groep lager in de inkomensrangorde, die in stand bleef als
rekening werd gehouden met de gezondheid van patiënten. Verschillen in HAP-gebruik
waren groter binnen patiëntgroepen met een chronische aandoening. De vergelijking met
zorggebruik in de huisartsendagzorg liet zien dat de inkomensverschillen daar veel kleiner
waren, zowel voor de totale populatie als voor de patiëntgroepen met een chronische
aandoening. Op basis van deze bevindingen lijkt het dat vooral patiënten met een
chronische aandoening en een lager inkomen een grotere behoefte aan zorg hadden die
niet elders werd vervuld.
We bestudeerden de samenhang tussen telefonische triage op de HAP en het inkomen
van personen in hoofdstuk 4. EPD gegevens, op individueel niveau van Nivel
Zorgregistraties eerste lijn over HAP-gebruik en de voorafgaande triage in 2017, werden
gekoppeld aan sociaal-demografische gegevens van het CBS. De verschillen tussen
inkomensgroepen in de ingangsklacht die voortkwam uit de triage waren beperkt. En
daarmee

lijken

er

kleine

verschillen

voor

te

komen

in

de

onderliggende

gezondheidsproblemen van patiënten. Er werden geen inkomensverschillen gevonden in
de inschatting van de urgentie waarmee de patiënt vervolgzorg zou moeten ontvangen.
In het toewijzen van deze vervolgzorg zagen wij dat mensen met een lager inkomen een
grotere kans hadden op een telefonisch consult of visite, ongeacht de urgentieinschatting. Mensen met een hoger inkomen kregen vaker vervolgzorg in de vorm van een
consult op de HAP. Mensen met een lager inkomen hebben mogelijk iets andere
onderliggende gezondheidsproblemen en hebben mogelijk meer moeite met het
verwoorden van hun zorgvraag. Deze bevindingen suggereren dat er mogelijkheden zijn
om de telefonische triage beter aan te passen aan de vaardigheden en kenmerken van
sociaaleconomisch kwetsbare mensen.
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In hoofdstuk 5 bestudeerden wij hoe HAP-gebruik zich ontwikkelde tussen 2013 en
2016, volgend op de hervorming van de langdurige zorg in 2015. Ook stelden wij vast of
deze

ontwikkelingen

verschillend

verliepen

voor

HAP-gebruik

vanuit

achterstandsbuurten en welvarende buurten. Wij gebruikten EPD gegevens op
buurtniveau over HAP-gebruik in de periode 2013 – 2016 van Nivel Zorgregistraties
eerste lijn en koppelden deze aan sociaal-demografische gegevens van het CBS. Tussen
2013 en 2016 zagen wij een substantiële toename in HAP-gebruik. Hoewel er grote
verschillen te zien waren tussen achterstandsbuurten en welvarende buurten, bestonden
deze verschillen al vanaf het begin van de studieperiode in 2013. De toename van HAPgebruik verliep vergelijkbaar tussen deze buurten. De trend, waarin meer HAP-gebruik te
zien was voor buurten in iedere trede lager in de rangorde van buurtstatus, bleef in alle
jaren gelijk. Hieruit kan worden geconcludeerd dat de toegankelijkheid van de langdurige
zorg voor zowel hoge als lage SES-groepen op vergelijkbare wijze is beïnvloed door de
hervormingen en samenviel met een algemene toename in HAP-gebruik.
Hoofdstuk 6 beschrijft in hoeverre opleidingsverschillen in HAP-gebruik kunnen worden
verklaard door gezondheidsvaardigheden. De studie is uitgevoerd met behulp van
gegevens uit een vragenlijst die in de lente van 2014 werd afgenomen onder de leden van
het Nationaal Panel Chronisch Zieken en Gehandicapten van het Nivel. Er was een
samenhang te zien tussen meer zelf-gerapporteerd HAP-gebruik voor mensen met een
lagere opleiding, die een trend liet zien van meer HAP-gebruik voor iedere trede lager in
de opleidingsrangorde. Van de negen domeinen van gezondheidsvaardigheden, werd er
voor vijf een statistisch significant verband gevonden met HAP-gebruik. Daarbij was er
meer HAP-gebruik te zien als iemand lager scoorde op de domeinen van
gezondheidsvaardigheden. Twee van deze domeinen verklaarden een klein deel van de
samenhang

tussen

HAP-gebruik

en

opleidingsniveau.

Aangezien

beperktere

gezondheidsvaardigheden samenhangen met meer HAP-gebruik en eenvoudiger te
versterken

zijn

dan

iemands

opleidingsniveau,

lijkt

het

toch

kansrijk

om

gezondheidsverschillen te verkleinen door het versterken van gezondheidsvaardigheden.
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Het laatste hoofdstuk bestaat uit de algemene discussie. In hoofdstuk 7 bespreken wij
de belangrijkste bevindingen van de studies die werden beschreven in de voorgaande
hoofdstukken, plaatsen deze in de context van bestaande literatuur, reflecteren op de
onderzoeksmethoden en bespreken de consequenties voor beleid, praktijk en
vervolgonderzoek.
De studies in dit proefschrift lieten een consistente samenhang zien tussen HAP-gebruik
en SES, met meer zorggebruik binnen ieder lagere trede in de SES-rangorde. Deze
verschillen werden zowel voor het buurtniveau als op persoonsniveau aangetoond,
daarbij gebruikmakend van verschillende methoden om SES te operationaliseren.
Sociaaleconomische verschillen in HAP-gebruik werden niet verklaard door iemands
gezondheid of hervormingen van de langdurige zorg. Eerder lijkt een vaak complex
samenspel en opeenstapeling van sociale en gezondheidsproblemen een rol te spelen in
het medisch onnodig gebruik van de HAP door mensen met een lage SES. Onze studie
naar

een

mogelijk

verklarende

rol

van

gezondheidsvaardigheden

voor

opleidingsverschillen in HAP-gebruik leverde erg beperkte empirische onderbouwing. De
bevindingen van onze studie, in de context van bestaande literatuur, wekken echter de
suggestie dat de organisatie van de gezondheidszorg onvoldoende aansluit bij de
vaardigheden van sociaaleconomisch kwetsbare mensen. Of sociaaleconomische
verschillen in HAP-gebruik gelijk staan aan ongelijkheid is niet eenduidig vast te stellen,
het lijkt er echter op dat de HAP een onvervulde zorgvraag vervult van sociaaleconomisch
kwetsbare mensen.
Het gebruik van EPD-gegevens van grote studiepopulaties maakte het mogelijk om
sterke samenhang te onderzoeken en ons te richten op de effectmaat in plaats van
statistische significantie. Gegevens die routinematig worden vastgelegd ten behoeve van
de zorgverlening geven echter een onvolledig beeld van de complexiteit van het
zorgproces. Onderzoek van HAP-gebruik met behulp van kwantitatieve gegevens
ondervangt maar ten dele de complexiteit van de wisselwerking tussen gezondheid en
sociale omstandigheden van de patiënt in interactie met de gezondheidszorg.
Vervolgonderzoek zou daarom gericht kunnen worden op sociaaleconomische verschillen
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in de gehele gezondheidszorg, daarbij gebruikmakend van kwalitatieve methoden om
kwantitatief onderzoek te verrijken.
Op basis van de bevindingen in dit proefschrift en de onderbouwing daarvan met
literatuur, lijkt het dat het verminderen van de complexiteit van de gezondheidszorg nodig
is om te voorkomen dat vooral sociaaleconomisch kwetsbare mensen onjuist gebruik
maken van de HAP. Om te bereiken dat gelijke zorg voor een gelijke zorgbehoefte door
de juiste zorgverlener wordt geleverd, is het nodig dat gezondheidszorg en welzijn beter
worden toegespitst op de zorgbehoefte van sociaaleconomisch kwetsbare mensen.
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