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Introduction: Integrated care is considered to be a means to reduce costs, improve the quality of care
and generate better patient outcomes. At present, little is known about integrated care in maternity care
systems. We developed questionnaires to examine integrated care in two different settings, using the
taxonomy of the Rainbow Model of Integrated Care. The aim of this study was to explore the validity of
these questionnaires.

Methods: We used data collected between 2013 and 2015 from two studies: the Maternity Care Network
Study (634 respondents) and the Dutch Birth Centre Study (56 respondents). We assessed the feasibility,
discriminative validity, and reliability of the questionnaires.

Results: Both questionnaires showed good feasibility (overall missing rate < 20%) and reliability (Cronbach’s
Alpha coefficient > 0.70). Between-subgroups post-hoc comparisons showed statistically significant differ-
ences on integration profiles between regional networks (on all items, dimensions of integration and total
integration score) and birth centres (on 50% of the items and dimensions of integration).

Discussion: Both questionnaires are feasible and can discriminate between sites with different integration
profiles in The Netherlands. They offer an opportunity to better understand integrated care as one step

in understanding the complexity of the concept.
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Introduction

Integrated care is increasingly promoted for people
with complex needs in high-income countries. Their
health care systems are facing a variety of inter-related
challenges, including: the growing demand for health ser-
vices; fragmentation of services; changing health needs;
and the increasing influence of economic, political, and
social factors on health care delivery. Based on evidence,
policymakers facing these challenges are turning to “inte-
grated care” as a way to reduce costs, improve the qual-
ity of care, and generate better patient outcomes [1-4].
Integrated care is also increasingly promoted in the Dutch
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maternity care system [5, 6]. A better understanding of
integration in perinatal care is, therefore, desirable.
There are many variations in how to organize peri-
natal care throughout the industrialized world. In the
Netherlands, an important feature of the maternity care
system is a clear distinction between the first echelon
(midwife-led, community based) and second echelon
(obstetrician-led, hospital based) [7, 8]. The Dutch system
is founded on the notion that pregnancy, birth and
puerperium are primarily physiological processes. Most
pregnant women are considered to be healthy (‘low risk’)
and, therefore, receive antenatal care from a community
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midwife from the beginning of their pregnancy [9].
When complications arise or become threatening, or
pharmacological pain relief is requested, referral to
secondary or tertiary specialist care (i.e. obstetricians) is
necessary [7, 8]. Community midwives are independently
operating professionals, working in their own midwifery
practices in the community. Their position in the health
system is comparable to that of general practitioners as
gatekeepers to specialist care [10]. Secondary and tertiary
obstetricians are mostly organized by partnerships and are
working in hospitals. Professionals at all care levels work
autonomously and play complementary roles [11].

In recent years, the Dutch maternity care system has
come under pressure as a result of the Euro-Peristat stud-
ies, which concluded that the perinatal mortality rates
in the Netherlands were relatively high as compared to
other European countries [5]. In spite of questions about
the comparability of the data, concerns about the Dutch
maternity care system have been high on the political
agenda, with outcomes being linked directly to the organ-
ization of this system.

In 2009, a ministerial steering committee installed
by the Ministry of Health published a report suggesting
improvements in the Dutch maternity care system. Their
report stated that the system needs to be ‘effective’, ‘safe’
and ‘patient-centred’ [6]. Based on the assumption that
more integrated care could provide higher quality of care,
the committee suggested that a possible way to achieve
this is by improving collaboration between primary and
secondary care through increased integration in both birth
centres and existing regional Maternity care Collaboration
and Consultation Groups, called Maternity care networks
in this paper. Members of these networks include commu-
nity midwives and obstetricians along with (depending on
the regional situation) clinical midwives, paediatricians,
managers of maternity care assistance organizations,
obstetrics and gynaecology nurse specialists, and general
practitioners [12].

Integrated care refers to a co-ordinated and coherent
set of services that are planned, managed, and delivered
to individual service users across several organizations
and co-operating professionals [13, 14]. The essence of
integrated care is a continuum of care for service users,
which crosses the boundaries of public health, primary,
secondary, and tertiary care [3, 15, 16]. At present, little is
known about integrated care in the Dutch maternity care
system, and no evidence exists supporting the assumption
that integrated care improves the quality of birth care.
While many evaluations of collaboration in these systems
have been conducted (e.g. [17-25]), most of these evalua-
tions solely focus on collaboration between professionals
and lacks a focus on collaboration between organizations.
In 2013, based on the Rainbow Model of Integrated Care
[10], an instrument was developed to describe levels of
integration in birth care settings, resulting in question-
naires to explore integrated care in birth centres and in
Maternity care networks. These questionnaires were used
in the Dutch Birth Centre Study [9] and the Maternity care
network Study [26]. The aim of the present study is to
explore the validity of the Dutch Birth Centre Integration
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Questionnaire (DBC-IQ) and the Maternity care networks
Integration Questionnaire (MCN-IQ), in order to deter-
mine whether the questionnaires are useful to measure
integration in a maternity care system.

Theory and methods

Theoretical background

The Rainbow Model of Integrated Care was developed to
obtain a better understanding of the concept of integrated
care from a primary care perspective [10] (see Figure 1).
This conceptual framework combines dimensions of inte-
grated care with the organization and functions of primary
care. The model includes multiple dimensions of integra-
tion that play complementary roles. It distinguishes four
dimensions on the micro, meso and macro levels (clinical,
professional, organizational and system integration) to
deliver comprehensive services that address the needs of
individual people and the population. It also distinguishes
two dimensions — functional and normative integration —
to ensure connectivity between the levels. The Rainbow
Model of Integrated Care is considered useful to under-
stand the complex and multidimensional nature of inte-
grated care [27]. The model is specified in a taxonomy
consisting of 59 determinants, based on a literature
review and a Delphi study among Dutch experts, validated
by expert panels in international conferences held in
Singapore and Brussels [16, 28]. Due to the characteristics
of the Dutch maternity care system, the Rainbow Model
of Integrated Care can be used to evaluate birth care in
different settings. Therefore, the taxonomy afforded by
the model [16] was used to develop two questionnaires to
ascertain a better understanding of integrated care birth
care settings.

Methods

Development of the questionnaires

The starting point for creating our questionnaires was a
survey used to examine integrated care in primary care
organizations [29]. For each dimension of integration
in the Rainbow Model of Integrated Care, we identi-
fied determinants of integration (items). The inclusion
procedure for these items was based on the following
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Professional integration
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Figure 1: Rainbow Model of Integrated Care. Adopted
with permission from: “Understanding integrated care:
a comprehensive conceptual framework based on the
integrative functions of primary care” (10).
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conditions: highest panel median in a Delphi study [16]
and applicability in birth (centre) care. For each item,
we formulated answer categories that corresponded
with stages of integration: from one (not integrated) to
four (fully integrated), forming a nominal scale, with
equal weight between the answer categories. The equal
weighting was an assumption because we had no way
of knowing whether the distances between the answers
were regarded as equal by the respondents. Statements
corresponding to each stage were derived from the pri-
mary care questionnaire and birth centre practice [29].
The questionnaires were tested in a pilot study by three
community midwives familiar with birth (centre) care
and we adapted some questions/statements based on
their comments.

We first constructed the MCN-IQ, which consisted
of 20 questions with two to four questions for each
dimension. The aim of this questionnaire was to pre-
sent professionals of Maternity care networks a way to
reflect on their level of network integration in order to
support their efforts to improve collaboration. Based
on our experiences of using this questionnaire, we
then constructed the DBC-1Q. The aim of this question-
naire was to classify birth centres in groups with similar
integration profiles, as a necessary first sept for out-
come evaluation. To create a balanced questionnaire,
we formulated the same number of questions for each
dimension of integration. Therefore, this questionnaire
consisted of 24 questions, and 19 items are the same
in both questionnaires. Formulations of the questions
were adapted to the settings.

Table 1 reports the items and dimensions of integra-
tion used in both questionnaires.

Study population

Maternity Care Network Study: MCN-1Q

In 2013 and 2014, information meetings about models of
integrated birth care and related finance were organized
for regional Maternity Care Networks in the Netherlands.
These meetings aimed to: 1) inform professionals about
proposed changes in the organization of birth care by
the Dutch government and about implications of these
changes for their organizations and 2) allow profession-
als to reflect upon the level of their network integration,
based on the MCN-IQ. The aim of this reflection was to
support the networks to improve their collaboration. All
over the country, these networks were invited to hold
one of these information meetings in their region. Three
weeks before the meeting, the MCN-IQ was send by
e-mail to the members of the Maternity care networks.
The number of questionnaires varied from 20 to 125 per
network, depending on the network’s size. Overall 813
participants returned the list (a response rate of 53%).
Most of the respondents were community midwives
(48%), followed by clinical midwives (14%), obstetricians
(12%), managers of maternity care assistance organiza-
tions (8%) and paediatricians (5%). 179 respondents
(22%) did not complete more than 30% of the items and
were excluded, resulting in 634 questionnaires being
suitable for analysis.
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Dutch Birth Centre Study: DBC-1Q

The Dutch Birth Centre Study was designed to
present evidence-based recommendations for the
organization and functioning of future birth centres
in the Netherlands, based on the careful assessment
of existing birth centres (9). Based on the definition of
birth centres, 23 birth centres were identified at the
reference date (September 2013) [Hermus et al., 2016].
These centres included relatively new birth centres and
those with a longer history, mono-disciplinary- and
multidisciplinary-orientated birth centres, and birth
centres with different histories of development. All 23
centres were included in our study and invited to par-
ticipate, and all the managers gave their permission for
their birth centre to participate. Subsequently, we asked
managers of birth centres to select two or three care pro-
viders from different professions working within or with
the birth centre to be interviewed. Depending on the
local situation, those invited to be interviewed included:
community midwives, maternity care assistants, clinical
midwives, obstetric nurse specialists and obstetricians.
The researcher (IB) contacted all participants to explain
the study. Two weeks before the visits and interviews,
the DBC-IQ was sent to the manager and professionals
of each birth centre by e-mail. One week later a reminder
was sent to any non-responders. Between January 2014
and April 2015, all 23 birth centres participated in this
study. These birth centres were located throughout the
Netherlands in both urban and rural areas. We sent 73
questionnaires to managers and professionals of birth
centres (range 2-5) and 61 of them opened the online
questionnaire (a response rate of 84%). Five respondents
(8%) failed to complete more than 30% of the items and
these responses were excluded, resulting in 56 question-
naires suitable for the analyses.

Data analysis

We evaluated the following psychometric properties of
the MCN-IQ and DBC-IQ: feasibility, discriminatory valid-
ity and reliability. To determine the feasibility of both
questionnaires, we calculated the missing item rates per
dimension of integration and the maximum rate per item.
While we found few recommendations in the literature for
a cut off point for acceptable response rates for surveys,
we determined that missing item rates below 20% were
acceptable [30, 31]. To assess the discriminative validity
of the questionnaires, we took two steps to calculate the
integration scores per Maternity Care Network and birth
centre. First we calculated the mean scores on the items
and per dimension for each respondent (range 1-4).
Secondly, we calculated the mean scores of all respondents
per item and on the six dimensions of integration for each
Maternity Care Network and birth centre (range 1-4). In
addition, we computed the total integration score in both
settings using the mean score over the six dimensions
(range 1-4). To examine the differences between Mater-
nity Care Networks and birth centres on the items and
dimensions of integration and the total integration score,
we performed a between-subgroup post-hoc test, using a
one-way analysis of variance (ANOVA).
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To verify in a qualitative way the ability of the MCN-IQ
to discriminate between organizations, we asked per-
sons familiar with Maternity Care Networks to nominate
the most and least integrated groups for the first eight
Maternity Care Networks that participated in the study.
We made sure that they did not know the results of the
MCN-IQ when ranking the Maternity Care Networks When
presenting the results during the information meetings
about models of integrated birth care and related finance,
we asked the participants of the Maternity Care Networks
the extent to which they recognised the results of the
assessments.

To assess the reliability of both questionnaires, we
calculated the internal consistency by using Cronbach’s
alpha coefficient for both the total questionnaires and
the six dimensions of integration. Alpha coefficients
above 0.70 were considered an adequate indication of
internal consistency [30]. To examine the consistency of
the answers given by the respondents of each Maternity
Care Network, we calculated the range of mean scores
on the integration dimensions. We also determined
the difference in mean scores of primary care () and
secondary care professionals in each Maternity Care
Network. To do so, we classified community midwives,
general practitioners and (managers of) maternity care
assistants as “primary care professionals” and clinical
midwives, obstetricians, obstetrics and gynaecology
nurse specialists, managers of hospitals as “secondary
care professionals”. This consistency analysis was not
possible for the DBC-IQ because of the small number of
questionnaires. All data analyses were performed using
SPSS version 22 (IBM Statistics).

Results

Maternity Care Network Study: MCN-IQ

The average item missing rate of the MCN-IQ was 9% (1180
of 12960 items). Maximum item missing rates per dimen-
sion ranged from 8.8 to 11.6%. The highest missing rate
was on the functional dimension. All missing rates were
below the predefined threshold of 20% (see Table 2).

Boesveld: An Approach to measuring Integrated Care within a Maternity Care System

Table 3 presents the mean scores for each Maternity
Care Network on the dimensions of integration and the
total integration scores.

Between-subgroup post-hoc comparisons showed sta-
tistically significant differences Maternity Care Networks
for all items, dimensions and the total integration scores.
The highest scores and the lowest scores differ more than
one point on the professional, functional, system and
normative dimensions of integration (on a scale of one
to four). The largest differences are on the professional
dimension (1.44). For all Maternity Care Networks the
mean scores on normative integration are the highest and
on functional integration the lowest of all dimensions.
For most of the networks (63%) professional integration
is second highest. (see Figure 2).

The advisors working with organizations familiar with
the Maternity Care Networks nominated Maternity Care
Network 7 as the most integrated network and Maternity
Care Networks 5 and 8 were described as the least inte-
grated. Their evaluation is in line with our analysis:
Maternity Care Network 7 had the highest mean total inte-
gration score and Maternity Care Network 8 the lowest.
The score of Maternity Care Network 5 was only slightly
higher. During the information meetings, participants
usually recognised their own results. If not, the networks
discussed their results during the meetings. It turned out
that while some community midwives are involved in one
Maternity Care Network others participate in more than
one because they are practicing in a region with more
than one hospital and the Maternity Care Networks are
formed around hospitals. Community midwives who are
actively participating in a particular network are usually
more familiar with the organization of that network than
community midwives who are more distant from its daily
practise.

The reliability of the total MCN-IQ showed a Cronbach’s
alpha of 0.82, showing good internal consistency (see
Table 4). Within each dimension, Cronbach’s alpha ranged
from 0.14-0.66, suggesting there is low internal consist-
ency between items within the dimensions. Furthermore,

Table 2: Missing item values and the maximum percentage missing per item for each dimension of integration for

MCN-IQ and DBC-IQ.

MCN-IQ (n = 707)

DBC-IQ (n = 58)

Dimension Total Missing Missing Missing Total Missing  Missing Missing
items  items perdomain peritem; items items perdomain per item;
(n) (%) maximum (n) (%) maximum

(%) (%)

Clinical integration 2532 296 12 11.1 222 10 5 6.9
Professional integration 2659 169 6 8.8 223 9 4 6.9
Organizational integration 1943 178 9 10.9 223 9 4 6.9
Functional integration 1923 198 10 116 220 12 5 13.8
System integration 1317 97 7 10.9 214 18 8 12.1
Normative integration 2586 242 9 9.3 224 8 4 52
Total 12960 1180 9 10.4 1326 66 5 8.6
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Figure 2: Integration profiles of Maternity Care Networks and birth centres (sorted by total integration score).*

*CI: Clinical Integration, PI: Professional Integration, OI:

SI: System Integration, NI: Normative Integration.

Organizational Integration, FI: Functional Integration,

Table 4: Mean, SD, Range and Cronbach’s o for each dimension of integration for MCN-1Q and DBC-IQ.

MCN-IQ (n = 634)

DBC-IQ (n = 56)

Dimension Number Mean SD Range Cronbach’s Number Mean SD Range Cronbach’s
of items a of items a
Clinical integration 4 191 049 2.50 0.44 4 2,59 047 1,75 0.53
Professional integration 4 223 0.64 3.00 0.55 4 282 0,77 3,00 0.53
Organizational integration 3 205 049 2.50 0.36 4 268 0,70 2,75 0.63
Functional integration 3 145 045 2.33 0.40 4 231 0,76 2,75 0.62
System integration 2 197 0.70 3.00 0.14 4 254 047 2,00 0.28
Normative integration 4 266 0.59 2.75 0.66 4 341 048 1,75 0.62
Total 0.82 0.86

we observed that in some Maternity Care Networks the
range of mean scores on the integration dimensions varied
more than two points, caused mostly by a difference in
answers given by community and clinical midwives. The
differences on the mean scores of all dimensions between
primary and secondary care professionals were relatively
small.

Dutch Birth Centre Study: DBC-IQ
The average item missing rate of the DBC-IQ was 5% (66 of
1326 items). Maximum item missing rates per dimension
ranged from 5.2 to 13.8%. The highest missing rates were
on the functional and system dimensions (see Table 2).
Table 5 reports the mean scores for each of the dimen-
sions of integration and the total integration scores.
Post-hoc comparisons identified statistically significant
differences between birth centres for the professional,
organizational and functional dimensions of integration
and on 50% of the items. The highest scores and the
lowest scores of birth centres differed by two or more
points on the professional and organizational dimensions
of integration and by more than one point on the other
dimensions (on a scale from one to four). The largest dif-
ferences between these birth centres were on the profes-
sional dimension (2.21). For 82% of the centres, the mean
scores on the normative dimension were the highest of
all dimensions. The functional dimension had the lowest

scores for 48% of centres, and system integration had the
lowest scores for 26% of the centres (see Figure 2).

The reliability of the total DBC-IQ showed a Cronbach'’s
alpha of 0.86, showing good internal consistency (see
Table 4). Within the dimensions, Cronbach’s alpha
ranged from 0.28-0.63, suggesting there is low internal
consistency between items within one dimension. The
lowest alpha was on the system dimension, the highest
on the organizational dimension. In two birth centres
(8%), the range of mean scores between respondents was
larger than two points on one dimension of integration.
For eight other birth centres (35%), we found the range of
mean scores to be between one and two points.

Discussion

This study examined the feasibility, discriminative validity,
and reliability of the Maternity Care Network and Dutch
Birth Centre Integration Questionnaires. We have shown
that both questionnaires are feasible for the evaluation of
integration in Maternity Care Networks or birth centres.
The questionnaires show acceptable average missing
rates according to the literature [30, 31]. These rates are
higher for the MCN-IQ than for the DBC-IQ, just like the
mean percentage of maximum missing items. For both
questionnaires, highest missing rates were assessed at the
functional dimension, which may have been caused by
the diversity of the respondents. In the Dutch Birth Centre
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Study, only respondents who were very familiar with the
birth centre were invited to participate. In contrast, in the
Maternity Care Network Study, all participants who were in
some way connected to the Maternity Care Network were
invited. Even professionals hardly involved and, therefore,
unfamiliar with the organization of the network filled in
the questionnaire. This also could explain the relatively
high percentage of respondents with more than 30%
missing answers. For future use of the questionnaire, we
recommend that only respondents who are at least mod-
erately familiar with the organization of birth care in the
region are invited to complete the questionnaire.

Both questionnaires are able to discriminate between
Maternity Care Networks and birth centres based on the
level of integration. We observed statistically significant
differences between Maternity Care Networks on all items
and dimensions of integration and the total integration
score. Between birth centres, we only observed statistically
significant differences on the professional, organizational
and functional dimensions of integration. The distinctive
integration profiles of Maternity Care Networks and birth
centres as presented showed similar patterns with highest
scores on normative integration followed by professional
and organizational integration, and lowest scores on
clinical and functional integration (see Figure 2). This
pattern is particularly noticeable in the Maternity Care
Network profiles, but also recognizable in the birth
centres. These findings are consistent with theories about
the development of collaborative groups. Integration is
to a large extent based on professional behaviour and
attitude. Informal coordination mechanisms based on
culture, shared values and vision are essential primary
conditions towards integration on a professional and
organizational level [10, 33]. Normative integration has to
be implemented first before realizing better integration at
the professional and organizational levels. Patient-centred
care (clinical integration) is a key concept of integrated
care but it demands a change in focus in organizations
that are traditionally more physician-centred [2].

We did observe differences between the MCN-IQ and
DBC-IQ in distinctiveness. This may be caused by the dis-
similarity in the number of respondents that completed
in the questionnaire, because significance depends on
the size of the differences and the sample size. We also
noticed a dissimilarity in the differences between the
highest and lowest scoring Maternity Care Networks and
birth centres on the dimensions of integration. In the
Maternity Care Network study, these differences were
smaller than in the Dutch Birth Centre Study. A possible
explanation for this dissimilarity is selection bias in the
Maternity Care Network Study. We included a self-selected
group of Maternity Care Networks, namely those who were
already interested in the issue and requested meetings
to learn more about integrated birth care. It is possible
that more integrated Maternity Care Networks were less
interested in such information meetings, because they
already had their own information about integrated birth
care. Maternity Care Networks that were less integrated
were probably also not interested in these meetings, per-
haps because they did not see the added value of such

Boesveld: An Approach to measuring Integrated Care within a Maternity Care System

meetings. It is conceivable that networks that participated
in this study were all, more or less, at the same stage of
their integration process, which could explain the small
differences. This possibility of our having included only a
select group of Maternity Care Networks in the study is in
contrast to the Dutch Birth Centre Study, where all birth
centres participated.

We determined that for both questionnaires the internal
consistency was good. This indicates that the items and
dimensions as a whole are coherent; they all contribute
to the same overall concept of integration. However, we
observed a low internal consistency between items within
each dimension for both questionnaires, especially for the
MCN-IQ, indicating that items within each dimension are
not, or are only weakly, correlated with each other. In this
questionnaire, only the normative dimension showed a
reasonable internal consistency. These findings indicate
that there is no psychometric consistency within the
items of one dimension. It confirms the basic principle of
the development of the taxonomy. In our view this finding
confirms the underlying key feature of the six dimensions
of integration — a range of partly unrelated determinants
within one dimension, all contributing to that dimension.
The separate dimensions may be regarded as clinimetric
scales, often used to describe the clinical condition of a
patient (for example the Apgar Score, consisting of predic-
tors of a neonatal condition that are uncorrelated with one
another [32]. Further research is necessary to investigate
whether our findings can be confirmed in other settings
(both in the Netherlands and in other countries).

We observed that in some Maternity Care Networks
the mean scores on the integration dimensions varied
between respondents within one network. The explana-
tion for this variation may be that community midwives
are the largest number of professionals within the
Maternity Care Networks, making differences within one
group more plausible. However, it is also conceivable that
community midwives are involved in the Maternity Care
Networks in varying degrees, depending on their local
situation. Despite the wide range in answers, we found
that the differences on the mean scores of all dimen-
sions between primary and secondary care professionals
in the Maternity Care Networks were relatively small. This
indicates that the range in answers is rather similar in
those groups of professionals. In the Dutch Birth Centre
Study, respondents not only were smaller in number, they
were also from similar disciplines (community midwives,
managers of birth centres and maternity care assistants).

Limitations

By interpreting the results, limitations of the study should
be considered. First, the psychometric properties of the
questionnaires are examined only in the Netherlands.
Because of the specific key features of the Dutch maternity
care system (for example independent practicing commu-
nity midwives and community midwives as gatekeepers
to secondary obstetric care), it is yet unclear whether
the questionnaires can be used in other maternity care
systems. We assume that the questionnaires can be used
in other countries with a different maternity care system.
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Using and testing the questionnaires in other countries
could contribute to a higher external validity. Also, the
number of respondents that filled in the questionnaires
in the Dutch Birth Centre Study is too small to perform
a valuable validation. Using and testing the DBC-IQ in
more birth centres also in other countries, will improve
its validity. Another limitation relates to the respondents
who filled in the questionnaires. In our study, only data
from a health care provider and manager perspective
are collected. Reflections from a client’s perspective are
lacking. Because the multidimensional aspects of integra-
tion in which patient centeredness (clinical integration) is
an important key feature, this perspective should also be
included in an assessment to get a multidimensional view
of integration. At last, we only tested the validity of the
questionnaires for assessment of the level of integration
between different sites. A next step will be to explore the
relation between level of integration, outcomes of care,
client experiences, and costs. Further research is neces-
sary to test whether the questionnaires are able to assess
changes in levels of integration over time.

Implications for practice and research

This study tested a newly developed instrument to assess
aspects of integration in a maternity care system and con-
tributes to a better understanding of integrated care in
these settings. Using the instruments gives us an oppor-
tunity to compare relative levels of integration (between
different sites and from different perspectives), but we do
not know if the instrument is also usable to measure the
absolute degree of integration. Professionals could have
different interpretations of integration and its levels. The
complexity of integrated care makes it difficult to test
this: there is no ‘golden standard’ of levels of integration.
Therefore, the instrument might be useful by comparing
outcomes of care, related to differences in levels of inte-
gration, in different sites, but less useful in judging the
levels of integration of an individual site. In the Dutch
Birth Centre Study we tried to tackle the problem of dif-
ferent interpretations of integration by combining the
questionnaires with personal interviews, conducted by
one researcher. Further research is necessary to explore
whether this solution solves this problem.

Although evidence is available on the effectiveness
of integrated care in chronic care, until now, there is no
evidence for this assumption in birth care, even while
current government policy in the Netherlands is based on
it. For example, beginning in 2017, the payment system
for maternity care will allow the bundling of payments
for both primary and secondary birth care providers, a
change that will require more integration between both
echelons. Using the questionnaires might be a valu-
able contribution to examine the assumption that inte-
grated birth care improves quality of care by combining
integration profiles and perinatal outcomes, client expe-
riences and costs. When using them in further research,
these data could be used to explore the effectiveness
of integrated birth care. Also these data can be used to
explore whether the integration questionnaires are able
to predict effectiveness of a birth care setting.
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In our view, the instrument can also be used to support
health care professionals, managers, policymakers and
health insurance companies involved in the organization
of integrated birth care, allowing them to better under-
stand its concepts, which might, in turn, help the political
debate. However, based on present studies, we find the
instrument unsuitable as management tool for, for
example, health insurance companies. Further research is
necessary to explore this application.

Conclusion

The MCN-IQ and DBC-IQ are feasible and can
discriminate between Maternity Care Networks and
birth centres with different integration profiles in the
Netherlands. The questionnaires offer an opportunity
to better understand integrated care as an approach
to the delivery of health services in different models
of integrated birth care. Further research is necessary
to explore whether the instruments can be applied in
other countries and whether they can be used to assess
changes in levels of integration over time, to measure
absolute levels of integration and to predict outcome of
a birth care setting. The development of the question-
naires is one more step in building knowledge of the
complexity of integrated care.

Ethical approval

Part of this study (design and planning of the Dutch
Birth Centre Study) were presented to the Medical Ethics
Committee of the University Medical Centre Utrecht. They
confirmed that this study did not require official ethical
approval.

Acknowledgements

The authors gratefully acknowledge Anne Annegarn, Frans
Annot, Jolande IJsseldijk, Dorine Veldhuyzen and Lauri
Winkel for their contribution to this study (qualitative
analysis of the MCN-1Q). We also highly appreciate the
members of the Project Group “Dutch Birth Centre Study”
for their input in the project. We would also like to espe-
cially thank all participants of the Maternity Care Networks
and managers and professionals working with and within
the birth centres for their time responding to the question-
naires and participating in this study. Finally, we would like
to thank the reviewers for their valuable remarks.

Reviewers

Dr. JJW. (Hanneke) Molema, Senior consultant,
TNO - department of Work Health Technology, the
Netherlands Prof. dr. Hubertus .M. Vrijhoef Saw Swee
Hock School of Public Health & National University Health
System Singapore, Singapore Department of Patient & Care,
Maastricht University Hospital, the Netherlands Department
of Family Medicine, Vrije Universiteit Brussels, Belgium.

Funding Information

Part of this study (data based on the Dutch Birth Centre
Study) was funded by the Netherlands Organization for
Health Research and Development (ZonMw) [grant no.
50-50200-98-102].


https://www.tno.nl/en/

Art. 6, page12 of 13

Competing Interests
The authors have no competing interests to declare.

References

1.

10.

11.

. Coleman,

. Amelink-Verburg,

. Hermus,

Grone, O and Garcia-Barbero, M. WHO European
Office for Integrated Health Care Services. Integrated
care: a position paper of the WHO European Office
for Integrated Health Care Services. Int J Integr Care
2001; 1: e21.

. Berwick, DM, Nolan, TW and Whittington, J.

The triple aim: care, health, and cost. Health Aff
(Millwood) 2008 May-Jun; 27(3): 759-769. DOI:
https://doi.org/10.1377 /hlthaff.27.3.759

. Kodner, DL. All together now: a conceptual explo-

ration of integrated care. Healthc Q 2009; 13
Spec No: 6-15. DOI: https://doi.org/10.12927/
hcq.2009.21091

K, Austin, BT, Brach, C and
Wagner, EH. Evidence on the Chronic Care Model
in the new millennium. Health Aff (Millwood)
2009 Jan-Feb; 28(1): 75-85. DOI: https://doi.
org/10.1377/hlthaff.28.1.75

. Zeitlin, J, Mohangoo, A and Cuttini, M. The

European Perinatal Health Report: comparing
the health and care of pregnant women and
newborn babies in Europe. J Epidemiol Community
Health 2009; 63(9): 681-682. DOI: https://doi.
org/10.1136/jech.2009.087296

. Stuurgroep Zwangerschap en geboorte. A good

start, safe birth care (In Dutch: Een goed begin,
veilige zorg rond zwangerschap en geboorte). Advies
Stuurgroep Zwangerschap en Geboorte. Utrecht
Stuurgroep Zwangerschap en Geboorte 2009.

. Pieters, A, van Oirschot, C and Akkermans H. No

cure for all evils: Dutch obstetric care and limits to
the applicability of the focused factory concept in
health care. International Journal of Operations &
Production Management 2010; 30(11): 1112-1139.
DOI: https://doi.org/10.1108/01443571011087350
M, Rijnders, M and
Buitendijk, S. A trend analysis in referrals during
pregnancy and labour in Dutch midwifery care
1988-2004. BJOG: An International Journal of Obstet-
rics & Gynaecology 2009; 116(7): 923-932. DOL:
https://doi.org/10.1111/}.1471-0528.2009.02202 X
MA, Wiegers, TA, Hitzert, MF
Boesveld, IC, van den Akker-van, ME,
Akkermans, HA, et al. The Dutch Birth Centre
Study: study design of a programmatic evaluation
of the effect of birth centre care in the Netherlands.
BMC pregnancy and childbirth 2015; 15(1): 148. DOL:
https://doi.org/10.1186/5s12884-015-0585- 1
Valentijn, PP, Schepman, SM, Opheij, W and
Bruijnzeels, MA. Understanding integrated care: a
comprehensive conceptual framework based on the
integrative functions of primary care. International
Journal of Integrated Care 2013; 13. DOI: https://
doi.org/10.5334/ijic.886

Posthumus, A, Scholmerich, V, Waelput, A, Vos,
A, De Jong-Potjer, L, Bakker R, et al. Bridging

12.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Boesveld: An Approach to measuring Integrated Care within a Maternity Care System

between professionals in perinatal care: towards
shared care in the Netherlands. Matern Child
Health ] 2013; 17(10): 1981-1989. DOI: https://doi.
org/10.1007/s10995-012-1207-4
Boesveld-Haitjema, I, Waelput, A, Eskes, M and
Wiegers, T. State of local materinty care consulta-
tion and cooperation groups (In Dutch: Stand van
zaken verloskundige samenwerkingsverbanden).
Nederlands Tijdschrift voor Obstetrie & Gynaecologie
2008; 121: 25-29.

. Minkman, M, Ahaus, K, Fabbricotti, I, Nabitz, U

and Huijsman, R. A quality management model for
integrated care: results of a Delphi and Concept Map-
ping study. Int J Qual Health Care 2009 Feb; 21(1):
66—75. DOI: https://doi.org/10.1093/intghc/mzn048
Fabbricotti, I. Integrated care in Europe:
description and comparison of integrated care in six
EU countries 2003.

Goodwin, N, Peck, E, Freeman, T and Posaner, R.
Managing across diverse networks of care: lessons
from other sectors. Report to the NHS SDO R&D Pro-
gramme. Birmingham: Health Services Management
Centre, University of Birmingham 2004.

Valentijn, PP, Boesveld, IC, Van der Klauw, DM,
Ruwaard, D, Struijs, JN, Molema JJ, et al. Towards
a taxonomy for integrated care: a mixed-methods
study. International Journal of Integrated Care 2015;
15. DOL: https://doi.org/10.5334/ijic.1513
Beasley, S, Ford, N, Tracy, SK and Welsh AW.
Collaboration in maternity care is achievable and
practical. Australian and New Zealand Journal of
Obstetrics and Gynaecology 2012; 52(6): 576—581.
DOI: https://doi.org/10.1111/ajo.12003

D’Amour, D, Goulet, L, Labadie, ]JF
Martin-Rodriguez, LS and Pineault, R. A model
and typology of collaboration between profes-
sionals in healthcare organizations. BMC Health
Serv Res 2008 Sep 21; 8: 188. DOI: https://doi.
org/10.1186/1472-6963-8-188

Darlington, A, McBroom, K and Warwick, S.
A northwest collaborative practice model. Obstet
Gynecol 2011 Sep; 118(3): 673-677. DOI: https://
doi.org/10.1097/A0G.0b013e31822ac37f

Harris, SJ, Janssen, PA, Saxell, L, Carty, EA,
MacRae, GS and Petersen, KL. Effect of a
collaborative interdisciplinary ~maternity care
program on perinatal outcomes. CMAJ 2012 Nov 20;
184(17): 1885—-1892. DOLI: https://doi.org/10.1503/
cmaj.111753

Morgan, L, Carson, G, Gagnon, A and Blake, ]J.
Collaborative practice among obstetricians, fam-
ily physicians and midwives. CMAJ 2014 Nov 18;
186(17): 1279—-1280. DOLI: https://doi.org/10.1503/
cmaj.140537

Ogburn, JAT, Espey, E, Pierce-Bulger, M,
Waxman, A, Allee, L, Haffner, WH, et al. Midwives
and obstetrician-gynecologists collaborating for
Native American women's health. Obstet Gynecol
Clin North Am 2012; 39(3): 359-366. DOI: https://
doi.org/10.1016/j.0gc.2012.05.004


https://doi.org/10.1377/hlthaff.27.3.759
https://doi.org/10.12927/hcq.2009.21091
https://doi.org/10.12927/hcq.2009.21091
https://doi.org/10.1377/hlthaff.28.1.75
https://doi.org/10.1377/hlthaff.28.1.75
https://doi.org/10.1136/jech.2009.087296
https://doi.org/10.1136/jech.2009.087296
https://doi.org/10.1108/01443571011087350
https://doi.org/10.1111/j.1471-0528.2009.02202.x
https://doi.org/10.1186/s12884-015-0585-1
https://doi.org/10.5334/ijic.886
https://doi.org/10.5334/ijic.886
https://doi.org/10.1007/s10995-012-1207-4
https://doi.org/10.1007/s10995-012-1207-4
https://doi.org/10.1093/intqhc/mzn048
https://doi.org/10.5334/ijic.1513
https://doi.org/10.1111/ajo.12003
https://doi.org/10.1186/1472-6963-8-188
https://doi.org/10.1186/1472-6963-8-188
https://doi.org/10.1097/AOG.0b013e31822ac37f
https://doi.org/10.1097/AOG.0b013e31822ac37f
https://doi.org/10.1503/cmaj.111753
https://doi.org/10.1503/cmaj.111753
https://doi.org/10.1503/cmaj.140537
https://doi.org/10.1503/cmaj.140537
https://doi.org/10.1016/j.ogc.2012.05.004
https://doi.org/10.1016/j.ogc.2012.05.004

Boesveld: An Approach to measuring Integrated Care within a Maternity Care System

23.

24.

25.

26.

27.

28.

Perdok, H, Mokkink, L, Dillen, J, Westerneng, M,
Jans, S, Mol, BW, et al. Opinions of maternity care
professionals about integration of care during labor
for “moderate risk” indications: a Delphi study in
the Netherlands. Birth 2014; 41(2): 195-205. DOL:
https://doi.org/10.1111/birt.12102

Schoélmerich, V, Posthumus, A, Ghorashi, H,
Steegers, E, Waelput, A, Groenewegen, P, et al.
Improving interprofessional coordination in Dutch
midwifery and obstetrics. The European journal of
Public Health 2013; 23(suppl 1): ckt123.161.
Stevens, JR, Witmer, TL, Grant, RL and
Cammarano, DJ. Description of a success-
ful collaborative birth center practice among
midwives and an obstetrician. Obstet Gynecol Clin
North Am 2012; 39(3): 347-357. DOI: https://doi.
org/10.1016/j.0gc.2012.05.003

Boesveld, IC, Annegarn, AMA, Ijsseldijk, JM,
Veldhuyzen, DC, Winkel, L, Annot, F, et al. Inte-
grated birth care. Results of the Materinity Care
Collaboration and Consultation Groups Integration
Questionnaires. (In Dutch: Geintegreerde geboorte-
zorg. Resultaten van de VSV-Integratiemeter). NTOG
2016; 10: 500-508.

Goodwin, N. Understanding integrated care: a
complex process, a fundamental principle. Interna-
tional Journal of Integrated Care [serial online] 2013,;
22:13. DOL: https://doi.org/10.5334/ijic.1144
Valentijn, PP, Vrijhoef, HJ, Ruwaard, D,
Boesveld, I, Arends, RY and Bruijnzeels, MA.
Towards an international taxonomy of integrated

29.

30.

31

32.

33.

Art. 6, page13 of 13

primary care: a Delphi consensus approach. BMC
family practice 2015; 16(1): 64.

Valentijn, PP, Vrijhoef, HJ, Ruwaard, D,de Bont, A,
Arends, RY and Bruijnzeels, MA. Exploring the
success of an integrated primary care partnership:
a longitudinal study of collaboration processes.
BMC health services research 2015; 15(1): 32. DOI:
https://doi.org/10.1186/s12913-014-0634-x

van der Kooy, J, Valentine, NB, Birnie, E,
Vujkovic, M, de Graaf, JP, Denkta, S, et al. Valid-
ity of a questionnaire measuring the world health
organization concept of health system responsive-
ness with respect to perinatal services in the Dutch
obstetric care system. BMC health services research
2014; 14(1): 1. DOI: https://doi.org/10.1186/
$12913-014-0622-1

Valentine, N, Bonsel, G and Murray, C. Measuring
quality of health care from the user's perspective
in 41 countries: psychometric properties of WHO's
questions on health systems responsiveness. Qual-
ity of Life Research 2007; 16(7): 1107-1125. DOL:
https://doi.org/10.1007/s11136-007-9189- 1
Goodwin, N, Peck, E, Freeman, T and Posaner,
R. Managing across diverse networks of care: les-
sons from other sectors. Report to the NHS SDO
R&D Programme. Birmingham: Health Services
Management Centre, University of Birmingham
2004.

Kianifard, F Evaluation of clinimetric scales: basic
principles and methods. The Statistician 1994;
475-482. DOLI: https://doi.org/10.2307/2348132

How to cite this article: Boesveld, IC, Valentijn, PP, Hitzert, M, Hermus, MAA, Franx, A, de Vries, RG, Wiegers, TA and Bruijnzeels,
MA 2017 An Approach to measuring Integrated Care within a Maternity Care System: Experiences from the Maternity Care
Network Study and the Dutch Birth Centre Study. /nternational Journal of Integrated Care, 17(2): 6, pp.1-13, DOI: https:/doi.
org/10.5334/ijic.2522

Submitted: 01 September 2016

Accepted: 24 May 2017

Published: 21 June 2017

Copyright: © 2017 The Author(s). This is an open-access article distributed under the terms of the Creative Commons
Attribution 4.0 International License (CC-BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original author and source are credited. See http://creativecommons.org/licenses/by/4.0/.

Jul

International Journal of Integrated Care is a peer-reviewed open access journal published

by Ubiquity Press.

OPEN ACCESS @


https://doi.org/10.1111/birt.12102
https://doi.org/10.1016/j.ogc.2012.05.003
https://doi.org/10.1016/j.ogc.2012.05.003
https://doi.org/10.5334/ijic.1144
https://doi.org/10.1186/s12913-014-0634-x
https://doi.org/10.1186/s12913-014-0622-1
https://doi.org/10.1186/s12913-014-0622-1
https://doi.org/10.1007/s11136-007-9189-1
https://doi.org/10.2307/2348132
https://doi.org/10.5334/ijic.2522
https://doi.org/10.5334/ijic.2522
http://creativecommons.org/licenses/by/4.0/

