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ABSTRACT

Objectives: Reimbursement based on the total care of a patient during an acute
episode of illness is believed to stimulate management and clinicians to reduce
quality problems like waiting times and poor coordination of care delivery.
Although many studies already show that this kind of case-mix based
reimbursement leads to more efficiency, it remains unclear whether care
coordination improved as well. This study aims to explore whether case-mix
based reimbursement stimulates development of care coordination by the use of
care programmes, and a process-oriented way of working .
Methods: Data for this study were gathered during the winter of 2007/2008 in a
survey involving all Dutch hospitals. Descriptive and structural equation
modelling (SEM) analyses were conducted .
Results: SEM reveals that adoption of the case-mix reimbursement within
hospitals’ budgeting processes stimulates hospitals to establish care programmes
by the use of process-oriented performance measures. However, the
implementation of care programmes is not (yet) accompanied by a change in
focus from function (the delivery of independent care activities) to process (the
delivery of care activities as being connected to a chain of interdependent care
activities) .
Conclusion: This study demonstrates that hospital management can stimulate
the development of care programmes by the adoption of case-mix
reimbursement within hospitals’ budgeting processes. Future research is
recommended to confirm this finding and to determine whether the
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establishment of care programmes will in time indeed lead to a more processoriented view of professionals .
1. INTRODUCTION
During the last decade, it is believed that fundamental shortcomings in the organisation of
hospital care can cause quality problems like long waiting times, waste of resources, poor
coordination of care delivery [1]. Traditionally, hospitals are functionally organised into
medical (e.g .
internal medicine) and facilitating departments (e.g. laboratory), which operate as separate
‘silos’ with their own goals [2,3]. Each silo is concerned with maximising its own efficiency
rather than that of care processes [4]. As a consequence, each care activity within a care
process of a patient will be planned on basis of availability of resources, after the previous
care activity is completed. This means that activities belonging to a patient’s care process are
treated as being independent instead of as being connected to a chain of interdependent care
activities .
[FIGURE 1]
This poor coordination of care delivery is partially due to the use of fee-for-service systems
of provider payment [4].
A fee-for-service system rewards the delivery of individual procedures (i.e. hospital
admissions, number of in-patient days) and stimulates the overuse of services, duplication of
services and use of costly specialised services. One way to stimulate coordination and
efficiency of care delivery, is to base reimbursement, in whole or in part, on the total care of
a patient during an acute episode of illness [5] .
This is in line with the theory of target engineering, which states that external pressures
related to reimbursement systems can be used to bridge internal conflicts of interests
hampering efficiency and quality [6,7]. Based on this premise, many Western countries
introduced Diagnosis Related Groups (DRGs) or similar case-mix based grouping systems
for hospital reimbursement. Also in the Netherlands a new reimbursement system was
developed and initiated in 2005 that will gradually replace the fee-forservice payment of
hospital care [8]. In this new system, hospital budgets are based on the number of delivered
Diagnosis Treatment Combinations (DTCs). A DTC consists of all diagnosis- and treatmentrelated costs incurred by the hospital and the clinician. Thus, it covers the pathway from an
initial consultation or examination to the final check-up [9]. Consequently, hospital budgets
become dependent upon the efficient and effective delivery of DTCs instead of on individual
procedures. However, within this new system hospital budgets are not open-ended. Hospitals
negotiate with health care insurers regarding the maximum number of DTCs they may
deliver within 1 year .
To actually achieve a better coordinated and more efficient care delivery across hospital
department boundaries, hospitals may introduce a more process-oriented way of working by
the implementation of coordinating structures, called care pathways or care programmes (see
Fig. 1 [3,10]
)
. Coordinating structures establish the sequence of activities (diagnostics,
consultations, treatment) and the professionals’ responsibilities in the diagnosis and
treatment of homogeneous patient groups .
This potentially improves the coordination of care delivery and reduces waiting times and
delays within care processes for patients. Hereafter, we refer to these coordinating structures
as care programmes .
Although the implementation of care programmes is considered a major step, it does not
automatically imply that healthcare professionals have adopted a processoriented way of
working [11]. To actually change work processes, the implementation of care programmes
must be accompanied by: (1) a less hierarchical organisation, in which people have more

This is a NIVEL certified Post Print, more info at http://www.nivel.eu

Vos, L., Dückers, M.L.A., Wagner, C., Merode, G.G. van. Does case-mix based reimbursement
stimulate the development of process-oriented care delivery? Health Policy: 2010, 98(1), 74-80

responsibility, increased decision making capabilities, and act more autonomously and
flexible [12]; (2) less fragmentation of responsibilities by appointing process owners [10,13]; (3)
protocols, that ensure smooth coordination, continuity, and less variation between care
processes per patient [1,14]; and (4) a process-oriented view held by all employees [13] .
[FIGURE 2]
Davis [5] argues that, given the dispersion of care across clinicians and practices, the
fragmentation of care delivery and lack of continuity in clinician–patient relationships,
extensive evaluations of new reimbursement methods are needed. A number of studies
already evaluated the effect of case-mix based reimbursement on output measures, like the
length of stay, for example [15–17]. From those studies, it appears that admissions, the average
length of stay and intensity of care, and thus health care costs have, at least initially,
decreased as intended [18]. In addition to these intended effects, several dysfunctional effects,
such as DRG-creeping (‘a deliberate and systematic shift in a hospital’s reported
casemixinorder to improve reimbursement’) and DRG-dumping (‘an attempt to avoid
treating difficult cases’), have been reported [18]. These studies did not examine the effects on
the organisation of care delivery, e.g. the coordination between care activities. It is, however,
very important to get insight into the effect on care coordination because it is believed that
hospital administrators adopt case-mix reimbursement in hospital budgeting systems as
ameans of showing conformity with institutionalised rules and expectations [19], but decouple
their budgeting systems from the internal operations of the organisation. If that is the case, a
better care coordination, which is very important from the patient’s point of view, will not be
achieved and improvements in efficiency may be only the result of DRG-creeping and
dumping .
Therefore, we explore in this study whether case-mix based reimbursement stimulates
activities to develop care programmes, and eventually a process-oriented way of working .
1.1. Hypothetical model
On the basis of literature, we constructed a hypothetical model (see Fig. 2) to demonstrate
how case-mix reimbursement should contribute to the establishment of care programmes,
with the ultimate goal to become processoriented .
To meet the new requirements of case-mix reimbursement, Dutch hospitals have to base the
allocation of budgets on processes (the number of delivered DTCs) rather than on individual
procedures. In this way hospitals can align the different departmental interests with the
organisational goal of maximizing the total hospital budget according to the theory of target
engineering .
Thus, the model starts with the adoption of the new reimbursement system within the
hospitals’ budgeting process (process-based budgeting) and consists of four hypothesised
relations .
Hypothesis 1. A more process-based budgeting system stimulates activities to establish care
programmes .
When financial resources are allocated on basis of care process performance, optimisation
of care processes in keeping with certain targets – all of which involve a time factor (e.g.
short throughput time) – ismore important than high utilisation of departmental resources [20].
Hence, it is assumed that different departments working for the same patient group will
undertake more actions to implement care programmes and meet process targets .
Hypothesis 2. A more process-based budgeting system coincides with the use of more
process-oriented indicators by clinicians .
For clinicians to assume responsibility for the establishment of ‘their’ care process,
balanced steering information is a prerequisite [21]. Therefore, we hypothesise that processbased budgeting coincides with the use of more process-oriented performance indicators by
clinicians .
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Hypothesis 3. The use of more process-oriented indicators by clinicians is related to a
higher number of activities geared to establishing care programmes .
The information gathered using measurement of process-oriented performance indicators
helps to identify areas for improvement [22,23]. Output indicators (e.g. throughput times) tell
hospital management and clinicians whether they are reaching targets [24]. Additionally,
process measures, like the number of patient handovers between clinicians and physical
transfers of patients between departments, gauge the delivered care [25]. Thenumberof
physical transfers, for example, informs about the (non)integration of various operations in a
care process. An optimal integration of various operations means a better adjustment to
patients’ needs and minimal delays and waiting times [26]. We therefore assume that use of
process-oriented indicators stimulates clini cians to undertake actions to develop and
improve care programmes .
Hypothesis 4. More activities to establish care programmes lead to a higher proportion of
care delivery that is organised in care programmes .
Finally, it seems plausible that hospitals conducting more activities to establish care
programmes have higher proportions of care delivery organised in such programmes than
hospitals that undertake fewer or no activities. However, when hospitals are at the end of
their transition towards a process-oriented way of working, it is likely that they carry out
fewer or no activities to establish care programmes but can have a high proportion of care
delivery organised in care programmes .
2. Materials and methods
2.1. Data collection
To assess the effect of case-mix reimbursement on the development towards processoriented organisations, we conducted a survey during the winter of 2007/2008 .
A questionnaire was sent to all Dutch hospitals (N= 96), including university (N= 8),
tertiary teaching (N= 26), general (N= 59), and specialised hospitals (N= 3), followed by a
reminder after approximately 3 weeks. Recipients were hospitals’ chief executive officers,
who in most instances completed the questionnaire together with quality managers .
Questions included: the extent to which process-based budgeting is applied (interval:
completely disagree, 0.0; completely agree, 5.0); the use of four different processoriented
performance indicators (dichotomously scaled: yes/no); activities to establish care
programmes (ordinally scaled: none, for a single patient group, for several patient groups,
hospital wide); the percentage of care delivery that is/can be organised in care programmes
(interval: 0–100%); indicators for process-orientation decision making [interval: completely
centralised, 0.0; completely decentralised, 5.0]; the establishment of process owners
[interval: completely disagree, 0.0; completely agree, 5.0]; the employees’ view of care
delivery as a process [interval: completely disagree, 0.0; completely agree, 5.0]; (clinical)
protocols for specific diseases [dichotomously scaled: yes/no]; (organisational) protocols for
routing of patients [dichotomous scaled: yes/no]; and hospital characteristics (type of
hospital, the number of fulltime equivalents (FTEs) employed personnel, and the number of
people living in the area the hospitals serve) .
This questionnaire is in fact part of a larger survey carried out on a regular basis (at least
every 5 years) and aims to assess the developmental stage of a hospital’s quality
management system [27]. However, following developments in the hospital sector, the
questions involving the application of process-based budgeting and the percentage of care
delivery that is/can be organised in care programmes are only introduced/new in the survey
of 2007 .
Although several process-oriented indicators exist, we limited ourselves in this
questionnaire to: ‘length of inhospital stay’, ‘throughput times’, ‘number of physical
transfers between departments’, and ‘number of patient handovers between clinicians’.
These indicators are closest related to one of the principles of the establishment of care
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programmes, which is to simplify the process by reducing the number of interactions and
handovers [28] .
Besides, these indicators are the known indicators among hospitals and are frequently used
within projects that aim to establish care programmes, for example [24] .
2.2. Data analysis
Descriptive statistics were used to assess the extent to which process-based budgeting is
applied, the use of four different process-oriented performance indicators, the number of
activities geared to establish care programmes, the percentage of care delivery that is/can be
organised in care programmes, and the indicators of process-orientation in hospitals. Next,
structural equation modelling (SEM), a statistical technique for testing and estimating
relationships using a combination of statistical data and qualitative causal assumptions, was
used to assess the hypothesised relations as visualised in Fig. 2. To apply SEM, all observed
variables in the model need to have a normal distribution .
Therefore, variables were first assessed for univariate and multivariate normality.
Univariate normality was assessed using skewness statistic _b1, kurtosis statistic b2, and the
D’Agostino & Pearson K2 omnibus test for normality [29,30]. In addition, Srivistava’s and
Small’s test of multivariate kurtosis and skew, and an omnibus test of multivariate normality
based on Small’s statistics, were used to check multivariate normality [30,31]. A significant
value of one of these statistics (p < 0.05) indicates a deviation from normality .
Subsequently, the hypothesised relationships were assessed in two steps: one that tested the
hypothetical model and a second test without non-significant relations .
Model fit depends on a number of features that need to be examined in addition to the
significance of parameter estimates. We limited ourselves to common fit statistics like Chisquare, the Tucker–Lewis Index (TLI), the Confirmative Fit Index (CFI), and the Root Mean
Square Error of Approximation (RMSEA). A significant Chi-square represents ‘badness of
fit’. This test is suitable for models with a sample size up to 100. TLI and CFI values below
.90 indicate that the model can be improved. Values between .90 and .95 are acceptable, and
values above .95 are good [32] .
Good models, moreover, have an RMSEA value of equal to or lower than .05, values
between .05 and .08 are considered acceptable, values higher than .10 indicate a poor fit
[33,34]
. SEM analyses in this study were conducted using AMOS 16.0 .
Finally, we assessed whether implementation of care programmes contributed to the
transition towards process-orientation. Therefore, Spearman correlation coefficients were
computed between the percentage of care in care programmes and the indicators of processorientation that were measured on an interval scale. Independent sample T-tests were
performed for the indicators measured on a dichotomous scale .
[TABLE 1]
3. RESULTS
Sixty-two hospitals completed and returned the questionnaire (a response rate of 65%),
including 5 university, 14 tertiary teaching, 40 general, and 3 specialised hospitals .
On average, university hospitals have the most personnel (in fulltime equivalents) and the
highest number of people to serve, followed by tertiary teaching, general, and specialised
hospitals .
Table 1
gives an overview of the data gathered in the hospital survey .
These data show that: • 33.3% (n = 19) of the hospitals allocate financial resources on the
basis of care processes to some extent (score > 2.5) .
• Clinicians in hospitals generally use two processoriented performance indicators, namely
‘length of in-hospital stay’ and ‘throughput times’, to monitor and adjust the organisation of
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care processes. The indicators for the number of transfers between departments and patient
handovers between clinicians are used by approximately 10% of the hospitals .
• Most hospitals (n = 50, 81%) undertake several projects to establish care programmes.
Only one hospital is not actively involved in establishing care programmes .
• On average, 33% (sd 20.1) of care delivery was organised in care programmes in the
winter of 2007/2008 and 71% (sd 14.2) of care delivery can be organised in care
programmes according to the respondents .
• On average, decision making is more centralised than decentralised, as was indicated by
one-third of the hospitals (33.9%, n = 21) .
• 75.4% (n = 46) of the hospitals appoint process owners to care processes (score > 2.5) .
• Care delivery in the minority of the hospitals (39.3%, n = 24) is regarded as a series of
linked care activities (score > 2.5) .
• 93.5% of the hospitals has (clinical) protocols for specific diseases and almost 75% has
(organisational) protocols for routing of patients .
Before testing the hypothesised relationships, we first assessed the univariate and
multivariate normality of the variables of the hypothetical model (Fig. 2). Tests for univariate
normality indicate that the variables can be regarded as normally distributed except for the
variable ‘% patients in care programme’ (see Table 1). To normalise this positively skewed
variable, we applied a square root transformation. After this transformation, normality
statistics were good (_b1 = 0.52 [p = 0.12], b2 = 0.15 [p = 0.88], D’Agostino & Pearson K2
= 2.50 [p = 0.29]). The transformed variable was used in further analysis. In addition,
statistics indicate that multivariate normality of the data can be assumed (multivariate
kurtosis [Srivistava’s test: _= 3.85, df = 4, p = 0.43; Small’s test: Q1= 4.69, df = 4, p = 0.43];
multivariate skewness [Srivistava’s test: _= 2.51, df = 4, p = 0.16; a variant of Small’s test:
VQ2= 4.04, df = 4, p = 0.40]; omnibus test of multivariate normality based on Small’s
statistics [VQ3 = 8.74, df = 8, p = 0.37]) .
Next, the hypothetical model was tested using SEM. It was shown that process-based
budgeting does not have a significant effect on activities to establish care programmes
(hypothesis 1: b = 0.02; p = 0.80), but does coincide significantly with the use of processoriented performance indicators by clinicians (hypothesis 2: b = 0.30; p = 0.02) .
The use of a higher number of performance measures has in turn a positive relation with
activities to establish care programmes (hypothesis 3: b = 0.21; p = 0.01). Further, an
increase in activities to establish care programmes is positively related to the percentage of
patients being treated in care programmes (hypothesis 4: b = 0.40; p = 0.00). Fit measures
for this model are good: Chi-square ‘badness of fit’ is not significant (0.96; p = 0.62), the
CFI and TLI are almost 1.00 and the RMSEA is close to zero .
In a second test, the non-significant relation between process-based budgeting and activities
to establish care programmes was removed (Hypothesis 1). Test results demonstrate that relations
2, 3, and 4 are still significant and estimates are unchanged. Chi-square is not significant
(1.02; p = 0.80). The TLI and CFI are almost 1.00; the RMSEA is close to zero. This means
that the model fits of the first and second model are similar. However, because the second
model is more restrictive, it is more informative and should thus be preferred .
Statistics show that the presence of more care programmes is not associated with higher
scores on indicators for process-orientation: decentralised decision making (_ =−0.11; p =
0.44), agreements about process ownerships (_ =−0.02; p = 0.92), hospital employees having
a processoriented view (_ = 0.06; p = 0.67), availability of protocols for specific patient
groups (t =−0.22; p = 0.83) or for routing of patients (t =−1.82; p = 0.08) .
4. DISCUSSION
The purpose of this study was to test whether casemix based reimbursement stimulates
activities to develop care programmes, and eventually a process-oriented way of working.
SEM analysis reveals that the adoption of the case-mix reimbursement system within the
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hospitals’ budgeting process, via a positive effect on the number of process-oriented
performance measures used by clinicians, leads to a higher frequency of activities to
establish care programmes. Internal process-based budgeting was not confirmed to stimulate
these activities directly. It is possible that clinicians need process-oriented performance data
before they feel compelled to optimise care processes, to work together, and to establish care
programmes. This view is supported by previous research of Lehtonen that showed that the
implementation of case-mix reimbursement in the hospitals’ budgeting process is strongly
dependent on the involvement of clinicians [18] .
Results on indicators for process-orientation show, however, that implementation of care
programmes in the surveyed hospitals has not yet been accompanied by process-orientation.
It seems that hospitals do implement protocols for the diagnosis, treatment, and routing of
patients, but that employees frequently do not acquire a process-oriented view. The change
of focus from function to process, and all additional arrangements (e.g. decentralisation of
responsibilities), may require more time .
It could be difficult for clinicians, as well as for nurses, to find the appropriate balance
between (1) their traditionally strong orientation to professional values and their commitment
to develop the power and prestige of their profession [3] and (2) a more collaborative
processorientation that is needed to effectuate care programmes .
The lagging process-orientation can also be related to the low percentage (10%) of hospitals
in which clinicians use process-related performance measures to monitor and adjust the
organisation of care delivery (i.e. the number of patient handovers). The use of these kinds of
performance indicators by clinicians is important for the development of a process-oriented
view, because they provide insight into the process of care (i.e. steps to be taken to diagnose
and treat patients) and information about waste (i.e. waiting times, unnecessary
consultations) .
At the time of this research, only one-third of the hospitals applied internal process-based
budgeting to any extent. Because the case-mix-based reimbursement system gradually
replaces the fee-for-service system in the Netherlands, it can be expected that more hospitals
will apply process-based budgeting and to a greater extent in the future, which in turn will
contribute to the development of more care programmes. This expectation is strengthened by
the results of a recent longitudinal analysis on the development of Dutch hospital quality
management systems. This analysis revealed that financial and nonfinancial policy measures
increased the development levels of Dutch hospital quality management systems since 1995,
which includes an increase in the use of protocols for specific patient or diagnosis groups,
protocols for the routing of patients from admission to discharge, and management
information systems providing periodic overviews of care provision and outcomes [27].
Assuming that this trend continues, we expect that policy measures (like the introduction of
case-mix reimbursement) contributes to the further development of process-oriented care
delivery via the increased use of process-oriented performance indicators and development
of care programmes. This may help to shift the focus from function to process in hospitals,
because it stimulates healthcare professionals in different departments to collaborate and to
achieve common goals .
5. LIMITATIONS
Although this study gives a valuable inside in the effect of case-mix reimbursement on the
development of a process-oriented way of working, three key limitations in the study should
be mentioned. First, we made use of self-reported data gathered using a questionnaire. As a
consequence, social desirability bias could have influenced our study results. It is a general
limitation of questionnaires that respondents have the tendency to reply in a manner that will
be viewed favourably by others. Therefore, some of the results could give a too optimistic
picture. Second, the answers chief executives give to questions about issues related to
characteristics of decentralised members of the organisation (such as the process-oriented

This is a NIVEL certified Post Print, more info at http://www.nivel.eu

Vos, L., Dückers, M.L.A., Wagner, C., Merode, G.G. van. Does case-mix based reimbursement
stimulate the development of process-oriented care delivery? Health Policy: 2010, 98(1), 74-80

view of employees) reflect their personal, potentially biased, interpretation. Therefore, future
research needs to extend the number of questionnaire addressees to decentralised
organisational members. The third limitation, which is inherent in SEM, is that a good fit by
a model consistent with one causal hypothesis does not rule out an equally good fit by
another model consistent with a different causal hypothesis. Care should always be taken
when making claims of causality, especially since we did not collect data at multiple time
points .
6. CONCLUSIONS
This study demonstrates that hospital management can stimulate the development of care
programmes by the adoption of the case-mix reimbursement system within hospitals’
budgeting processes. This means that case-mix reimbursement does potentially improve care
coordination and that decoupling between hospitals’ budgeting systems and internal
operations does not take place. Future research is recommended to confirm this finding and
to determine whether the establishment of care programmes will in time indeed lead to
amore process-oriented view of professionals .
Acknowledgement
This research is funded by ZonMw, the Netherlands Organisation of Health Research and
Development .
REFERENCES
[1] Institute of Medicine. Crossing the quality chasm: a new health system for the 21st
century. Washington, DC: National Academy Press; 2001 .
[2] Lega F, DePietro C. Converging patterns in hospital organization: beyond the
professional bureaucracy. Health Policy 2005;74: 261–81 .
[3] Vera A, Kuntz L. Process-based organization design and hospital efficiency. Health Care
Management Review 2007;32: 55–65 .
[4] Ludwig M, Van Merode F, Groot W. Principal agent relationships and the efficiency of
hospitals. The European Journal of Health Economics 2010;11:291–304 .
[5] Davis K. Paying for care episodes and care coordination.NewEngland Journal of
Medicine 2007;356:1166–8 .
[6] Kaplan RS, Cooper R. Cost and effect: using integrated cost systems to drive profitability
and performance. Boston: Harvard Business School Press; 1997 .
[7] Van Merode GG. A prelude of 2004 Antwerp Quality Conference: targets and target
values—integrating quality management and costing .
Accreditation and Quality Assurance 2004;9:168–71 .
[8] Folmer K, Mot E. Diagnosis and treatment combinations in Dutch hospitals. The Hague:
CPB Netherlands Bureau for Economic Policy Analysis; 2003 .
[9] Custers T, Arah OA, Klazinga NS. Is there a business case for quality in The
Netherlands? A critical analysis of the recent reforms of the health care system. Health
Policy 2007;82:226–39 .
[10] Gemmel P, Vandeale D, Tambeur W. Hospital process orientation (HPO): the
development of a measurement tool. Total Quality Management & Business Excellence
2008;19:1207–17 .
[11] Gemmel P, Vandaele D, Tambeur W. Hospital process orientation (HPO): the
development of a measurement tool. Ghent: Ghent University, Belgium; 2007 .
[12] Hammer M, Champy J. Reengineering the corporation: a manifesto for business
revolution. London: Nicholas Brealey; 1993 .
[13] McCormack KP, Johnson WC. Business process orientation: gaining the E-business
competitive advantage. Boca Raton: CRC Press LLC; 2001 .
[14] Schneller ES, Smeltzer LR. Strategic management of the health care supply chain. San
Francisco: Jossey-Bass; 2006 .

This is a NIVEL certified Post Print, more info at http://www.nivel.eu

Vos, L., Dückers, M.L.A., Wagner, C., Merode, G.G. van. Does case-mix based reimbursement
stimulate the development of process-oriented care delivery? Health Policy: 2010, 98(1), 74-80

[15] Brock KA, Vale SJ, Cotton SM. The effect of the introduction of a case-mix based
funding model of rehabilitation for severe stroke: an Australian experience. Archives of
Physical Medicine and Rehabilitation 2007;88:827–32 .
[16] Theurl E, Winner H. The impact of hospital financing on the length of stay: evidence of
Austria. Health Policy 2007;82:375–89 .
[17] Forsberg E, Axelsson R, Arnetz B. Financial incentives in health care .
The impact of performance-based reimbursement. Health Policy 2001;58:243–62 .
[18] Lehtonen T. DRG-based prospective pricing and case-mix accounting—exploring
mechanisms of successful implementation .
Management Accounting Research 2007:18 .
[19] Covaleski MA, Dirsmith MW, Michelman JE. An institutional theory perspective on the
DRG framework, case-mix accounting systems and health care organizations. Accounting
Organizations and Society 1993:65–80 .
[20] Vissers JMH, Beech R. Health operations management: patient flow logistics in health
care. London: Routledge; 2005 .
[21] Berg M, Schellekens W, Bergen C. Bridging the quality chasm: integrating professional
and organizational approaches to quality .
International Journal for Quality in Health Care 2005;17:75–82 .
[22] Berwick DM, James B, Coye MJ. Connections between quality measurement and
improvement. Medical Care 2003;41:I30–8 .
[23] de Vos M, Graafmans W, Kooistra M, Meijboom B, Van Der Voort P, Westert G. Using
quality indicators to improve hospital care: a review of the literature. International Journal
for Quality in Health Care 2009;21:119–29 .
[24] Nolan TW, Schall MW, Berwick DM, Roessner J. Reducing delays and waiting times
throughout the healthcare system. Boston: Institute for Healthcare Improvement; 1996 .
[25] Grol R, Wensing M, Eccles M. Improving patient care: the implementation of change in
clinical practice. Edinburgh: Elsevier; 2005 .
[26] Liker JK. The Toyota way: 14managementprinciples from the world’s greatest
manufacturer. New York: McGraw-Hill; 2004 .
[27] Dückers MLA, Makai P, Vos L, Groenewegen PP, Wagner C. Longitudinal analysis on
the development of hospital quality systems in the Netherlands. International Journal for
Quality in Health Care 2009;21:330–40 .
[28] Plsek PE. Systematic design of healthcare processes. Quality in Health Care
1997;6:40–8 .
[29] D’Agostino RB, Belanger A, D’Agostino Jr RB. A suggestion for using powerful and
informative tests of normality. American Statistician 1990;44:316–21 .
[30] DeCarlo LT. On the meaning and use of kurtosis. Psychological Methods 1997;2:292–
307 .
[31] Looney SW. How to use tests for univariate normality to assess multivariate normality.
American Statistician 1995;49:64–70 .
[32] Bentler PM, Bonett DG. Significance tests and goodness of fit in the analysis of
covariance structures. Psychological Bulletin 1980;88:588–606 .
[33] Browne MW, Cudeck R. Alternative ways of assessing model fit. In: Bollen KA, Long JS,
editors. Testing structural equation models. Newbury Park, CA: SAGE; 1993. p. 136–62 .
[34] Byrne BM. Structural equation modeling with AMOS. Mahwah, NJ: Lawrence Erlbaum;
2001 .

This is a NIVEL certified Post Print, more info at http://www.nivel.eu

Vos, L., Dückers, M.L.A., Wagner, C., Merode, G.G. van. Does case-mix based reimbursement
stimulate the development of process-oriented care delivery? Health Policy: 2010, 98(1), 74-80

FIGURES AND TABLES
Figure 1

Figure 2

This is a NIVEL certified Post Print, more info at http://www.nivel.eu

Vos, L., Dückers, M.L.A., Wagner, C., Merode, G.G. van. Does case-mix based reimbursement
stimulate the development of process-oriented care delivery? Health Policy: 2010, 98(1), 74-80

Table 1

This is a NIVEL certified Post Print, more info at http://www.nivel.eu

