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In the second round, these cases were discussed in a conference call during which the cases 

that would be representable for all countries were selected through consensus. In addition we 

assessed if, in our ‘expert’-opinion, the cases could potentially be used to fulfil the purpose 

of our research question. Subsequently, a pilot was performed on a small group of physicians 

from all countries to ensure cases were understandable and varied sufficiently. Final case 

selection ensured that: a) the cases would be representative of patients requiring unselected 

medical admission in northern Europe; b) the scenarios covered the range of factors suggested 

by the literature to impact on readmissions; c) cases were not traceable to real-life patients. 

The online survey consisted of two parts: 1) Physicians were asked about their opinion on 

predictability of medical readmissions; from four cases describing an index admission, physicians 

were asked to rate the chance of readmission within 30 days. 2) Physicians were asked to 

assess the preventability of four described medical readmission cases. From the physicians’ 

assessment of predictability and preventability, the degree of consensus could be derived.

For both parts of the survey a five point Likert Scale was used as an answering model ((part 

1: Definitely not predictable (1) – Definitely predictable (5); part 2: Definitely not preventable 

(1) - Definitely preventable (5)).14

Data on the country and primary specialty of the responding physician filling out the survey 

and the number of years of clinical experience were collected in order to explore agreement 

within these subgroups. The survey was anonymized to ensure the researchers could not trace 

which physician filled out which survey. Finally, general comments concerning readmission 

could be made after completing the survey.

Distribution

The survey was distributed among physicians throughout Europe, they all worked solely in 

a medical specialty and not in any surgical specialty. Invitations were sent to the members 

of the Society for Acute Medicine the UK, the Dutch Acute Medicine Society, the Danish 

Society for Emergency Medicine, physicians from Switzerland and Ireland using a common 

web-based platform SurveyMonkey®. In order to calculate an accurate response rate, each 

physician communicated the number of requests sent to one research member (LG), who was 

responsible for data processing and statistical analysis. The ethics committee of VU University 

Medical Centre, Amsterdam approved the study. No funding was received for this study. 

Statistics

Descriptive characteristics and frequencies were calculated in SPSS version 22.0. Ratings of 

physicians are presented as frequencies and percentages. Using the intraclass correlation 

(ICC, a reliability coefficient) we assessed the agreement among physicians regarding 

the predictability and subsequently, the preventability of the assessed medical readmissions. 

This coefficient (ICC) is used to assess the agreement of ratings made by multiple observers 

(in our study ‘physicians’) measuring the same outcome (in our study ‘the predictability and 
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preventability of readmissions both based on four-real-life readmission scenarios’). The ICC is 

a ratio ranging in value between 0 (representing no agreement) and 1 (implying agreement). 

Calculating the variance components we constructed the ICC formulas from which the ICC 

could be calculated. For dependent variables we used the outcome ‘Likert scores’ and for 

random factors ‘physicians’ and ‘case numbers (1.1, 1.2, 1.3, 1.4 and 2.1, 2.2, 2.3, 2.4)’ were 

used. The variance among cases (case numbers1.1, 1.2, 1.3, 1.4 and 2.1, 2.2, 2.3, 2.4) were 

analysed separately, among physicians, and the random error were calculated in SPSS using 

the VARCOMP procedure. From the variance components we calculated the ICC for absolute 

agreement as the variance among cases divided by the total variance of the cases, physicians 

and random error.15

RESULTS
Physician characteristics

During the three-month study period (1 September to 1 December 2015) the survey was 

distributed to physicians in Europe. In total 526 medical physicians filled out the survey. 

The overall response rate was 24.2%. Seventy-seven (14.6%) physicians did not complete 

all the questions in the survey. Table 2 shows physician characteristics. Dutch physicians were 

the largest group of respondents (46.2%), followed by Danish (25.1%) and physicians from 

the United Kingdom (23.6%). Most physicians had internal medicine (33.3%) as their primary 

specialty followed by acute medicine (24.5%) and geriatrics (12.5%). The median years of 

clinical experience was 10.75 (interquartile range: 5-20).

Agreement on predictability of readmission

For the first part of the survey physicians were asked if they could predict a readmission based 

on the four case descriptions of medical index admissions. Responses are shown in figure 1. 

The results show that there was substantial variation in the degree of predictability between 

the physicians’ judgements in all four cases. The cases were assessed with different degrees 

of predictability. To illustrate, for case number 1.2, about half of the physicians assessed 

the likelihood of readmission as ‘definitely not’ (score 1), while in case number 2.1 over 60% 

of the physicians predicted that the patient will definitely be readmitted (score 5). The ICC for 

agreement of predictability was 0.67 (Var(Casenumber) 1,444, Var(Observer) 0.054, Var(error) 

0.649) which indicates a moderate to strong interobserver agreement between the raters 

(physicians). These findings suggest that the surveyed doctors had a moderate to good degree 

of agreement about the patients that were prone to come back, they predicted the same 

patients as having a higher chance of a readmission occurring. 

Agreement on preventability of readmission

In the second part of the survey the respondents were asked to rate the preventability of 

four medical readmission cases. The results in figure 2 show the distribution of answers by 

the physicians. It shows that the physicians rated the cases differently, there was a wide variety 

in assessment. In all four cases no clear majority seemed to rate the same readmissions with 
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Table 1 | Summary of case vignettes 

A. Predictability: Please assess on a scale from 1-5 if you think the following four admissions 
are followed by a readmission within 30 days: Definitely not (1) - Definitely (5). 

Demographics 
Presenting 
complaint Diagnosis Investigations Management 

Other 
information 

Case 
1.1

83 year old 
female

Collapse Atrial 
Fibrillation, 
Hypertension,

Urinary tract 
infection

Raised 
inflammatory 
markers, Positive 
urine culture

Antibiotics, 
Aspirin

Cardioverts 
with sepsis 
treatment

Case 
1.2

20 year old 
female

Headache Migraine CT brain: normal, 
Lumbar-puncture: 
normal

Intra-venous 
fluids, 
Paracetamol,

Non-steroidal 
anti-
inflammatory

Case 
1.3

60 year old 
female

Dyspnoea

Productive 
cough

Infective 
exacerbation 
of COPD

Sputum culture 
negative

Oxygen, 
Bronchodilators, 
Steroids, 
Antibiotics

Has home 
nebulizers 

Case 
1.4

94 year old 
female

Dyspnoea Pneumonia Persistently raised 
inflammatory 
markers two days 
before discharge

Antibiotics Chest pain, 
dyspnoea, 
vomiting prior 
to discharge

B. Preventability: Please assess on a scale from 1 to 5 if you think the following four 
readmissions within 30 days are: Definitely not preventable (1) - Definitely preventable (5). 

Demographics
Presenting 
complaint Diagnosis Investigation Management

Readmission 
diagnosis 

Case 
2.1

63 year old 
lady

Fever Gemcitabine 
induced fever

None of note Supportive 
treatment

Neutropenic 
sepsis 10 days 
later

Case 
2.2

40 year old 
male

Ascites Childs B 
cirrhosis 

Alcohol 
Dependency 

None of note Abdominal 
paracentesis,

Diuretics, 
vitamins, 
lactulose,

Alcohol support 
declined

Upper Gastro-
intestinal bleed 
3 weeks later

Case 
2.3

55 year old 
male

Chest pain Anterior 
ST-elevation 
Myocardial 
infarction

Angiogram, 
Echo-
cardiogram 
with moderate 
left ventricular 
dysfunction

Angioplasty of 
the left anterior 
descending 
artery, 
Secondary 
prevention

Pulmonary 
oedema 3 
weeks later

Case 
2.4

32 year old 
female

Loin pain Pyelonephritis, 
Hydronephrosis 
due to ureter 
stenosis

Ultra-sound 
abdomen

Urine culture

Intra-venous 
antibiotics as 
outpatient

Pyelonephritis 
one month 
later
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similar scores. These findings were also reflected in the ICC for this part of the survey. The ICC 

was calculated at 0.13 (Var(Casenumber) 0,194, Var(Observer) 0.168, Var(error) 1.076), which 

implies poor agreement. Doctors do not seem to agree on the preventability of readmissions. 

However, one must note that the variance among case numbers was relatively low which 

may indicate that the cases assessed were not sufficiently distinct enough to obtain a high  

reliability coefficient.

Subgroup analysis

To assess if there was any difference in agreement between subgroups of physicians 

we subdivided the doctors into years of clinical experience. They were grouped based on 

clinical experience up to 5 years (n=151, 28,7%), from 5-15 years (n=208, 39,5%), and 15 

years and higher (n=167, 31,7%). Results suggest that medical physicians with less clinical 

experience had a trend towards greater agreement than those with more clinical experience 

as to the likelihood of readmission but these differences are minimal (ICC 0.70, 0.69, 0.63, 

respectively). Physicians with more clinical experience seemed to have more agreement 

about the preventability of a readmission compared with those with less clinical experience  

(ICC 0.08, 0.01, 0.19, respectively).

Table 2 | Physician characteristics

Country 
Percentage 100% 
(n=526) Primary specialty

Percentage 100% 
(n=526)

The Netherlands 46,2 (243) Internal Medicine 33,3 (175)

Denmark 25,1 (132) Acute/Emergency Medicine 24,5 (129)

United Kingdom 23,6 (124) Geriatrics 12,5 (66)

Switzerland 1,9 (10) Other 5,3 (28)

Other 3,2 (17) Nephrology 4,2 (22)

Intensive Care 3,6 (19)

Endocrinology 3,2 (17)

Gastroenterology 2,9 (15)

Pulmonary medicine 2,3 (12)

Haematology 1,7 (9)

Medical Oncology 1,5 (8)

Rheumatology 1,3 (7)

Hepatology 0,8 (4)

Cardiology 0,4 (2)
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Figure 1 | Part I: The predictability of readmission
Spread of Likert-Scores (Definitely not predictable (1) – Definitely predictable (5)) given per case (1,2,3,4) 
by 526 physicians (in percentage)

Figure 2 | Part II: The preventability of readmission
Spread of Likert-Scores (Definitely not preventable (1) – Definitely preventable (5)) given per case (5,6,7,8) 
by 526 physicians (in percentage) 
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DISCUSSION
In this survey among 526 European physicians, there was moderate agreement as to 

the predictability of medical readmissions but poor agreement about their preventability. These 

results suggest that doctors agree on the patients who have a higher risk of being readmitted, 

but the physicians differ on how preventable these readmissions are. To our knowledge, 

the current study is the first to investigate the interobserver reliability on the evaluation of 

unplanned readmissions in such a large group of observers.

Unplanned readmissions are a complex phenomenon, which are influenced not only by medical 

factors but also by a range of social and political issues.5,16,17 Readmission risk is difficult to 

define and is less predictable than mortality.18 Nevertheless, there are a number of risk factors 

which are recognized as increasing the risk of readmission and multiple predictive scoring 

systems based on these factors have been designed.5,6,19 

Although the risk factors for predominantly medical readmission are increasingly well 

recognized, the dynamic of how they interact and whether they can be influenced remains 

controversial.20 The poor consensus among physicians found in our study as to whether 

the readmissions were preventable underlines this issue. A US study of 17 hospitalists reviewing 

300 consecutive readmissions also found wide variation in their scoring of preventability, 

however comparability might be limited since these were real-life readmissions.21 We can 

concur their findings of interobserver variability in a (European) setting.

The above findings illustrate the problem faced by policy makers trying to integrate preventability 

in the readmission indicator since doctors, who are supposed to be experts in the field, cannot 

even agree on the readmissions that are potentially preventable. Current literature, however, 

often uses the opinion of one or more physicians as the gold standard to get insight into 

preventability and draw conclusions on factors predicting preventability. The results in this 

study, however, demonstrate that the assumptions derived from these studies might lead to 

misperception since physicians do not share similar ideas on the potential preventability of 

readmissions.22-24 Hence, it can be questioned whether conclusions drawn from these studies 

might not provide reliable conclusions to create an appropriate quality indicator. 

Readmitted medical patients are a heterogeneous group; there is a wide variation in the age, 

comorbidities and social support of these patients. It remains unclear as to whether the factors 

which drive unplanned readmission, including medical, social, cultural and environmental, are 

modifiable.20 This is reflected by an increasing body of evidence that suggests readmissions do 

not always reflect poor care and preventability of these readmissions is poorly defined.3,4,21,25 

More research studying ‘the preventability’ in a structured manner might help to improve 

the difficult task in creating a reliable indicator.

We used adapted real-life case scenarios in our study, which may be a limitation. This was also 

reflected in the comments section, where physicians mentioned they were missing information 
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that would allow them to thoroughly assess the case, for example more details on the patients’ 

social situation. It would however be difficult to incorporate all the potentially relevant social 

and environmental factors into scenarios particularly in a pan-European study where there 

is a wide variety of political and health policies that influence readmissions. Furthermore, 

in calculating the ICC for the preventability part of the survey one could suggest that there 

was little variation in the preventability of the cases. This may reflect either that there was 

insufficient variation with regards to preventability within the scenarios, potentially caused 

by balancing between uniformity in the cases in a way they could be representable for all 

countries participating in the study and enough variation in the cases in order to create 

different opinions per case. It may also reflect an uncertainty among physicians regarding 

what comprises a preventable admission.

On a final note, our respondents were of high seniority with a median of 11 years of clinical 

experience. If clinicians with this level of experience cannot agree on the predictability of 

readmission, is it wise to use it as a marker of quality of care?

CONCLUSION
This study demonstrates that there is moderate agreement among experienced medical 

physicians about the predictability of readmissions but poor agreement about their 

preventability. Therefore, the conclusions derived from earlier studies on preventability, on 

the basis of physician consensus as the gold standard, are questionable. Hence, a good way of 

defining and integrating preventability into this quality indicator remains elusive.
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ABSTRACT 
Background

Unscheduled readmissions are increasingly being used as a quality indicator. In comparison to 

extensive US data, no large-scale European data are available.  

Objectives

To investigate opinions of readmitted patients, their carers, nurses and physicians on 

predictability and preventability and using majority opinion to determine contributing factors 

that could potentially foresee (preventable) readmissions. 

Methods

This prospective observational study included medical patients readmitted unscheduled within 

30 days in 15 European hospitals. Readmitted patients, carers and treating professionals 

were surveyed to assess the discharge process and predictability and preventability of 

the readmission. Variables associated with risk of readmission were also collected. Cohen’s 

Kappa measured pairwise agreement of considering readmission as predictable/preventable 

by patients, carers and professionals. Subsequently, multivariable logistic regression identified 

risk factors associated with predictability and preventability.

Results

In this cohort (1398 readmissions), the majority deemed 27.8% readmissions potentially 

predictable and 14.4% potentially preventable. Consensus on predictability and preventability 

was poor, especially between patients and professionals (kappa’s ranged from 0.105-

0.173). The interviewed selected different factors potentially associated with predictability 

and preventability. When a patient reported that he was ready for discharge during index 

admission, readmission was deemed less likely by majority (predictability OR 0.55;CI 0.40-

0.75, preventability OR 0.35;CI 0.24-0.49). 

Conclusions

There is no consensus between readmitted patients, their carers, treating nurses and physicians 

about predictability and preventability of readmissions, nor associated risk factors. The patient 

reporting not feeling ready for discharge was strongly associated with preventability and 

predictability. Therefore, healthcare workers should question patient’s readiness to go home 

timely before discharge. 

Keywords

Readmission, Healthcare quality indicator, Patient involvement, Patient  

discharge, Communication
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INTRODUCTION
Unplanned readmissions within 30 days are perceived as a major adverse event after hospital 

discharge. Current readmission rates vary from 10-30% internationally and the related costs 

are increasing.1 Internationally, readmission rates are often used to audit and reimburse units 

and used as a quality of care monitoring tool.2,3 In the Netherlands, readmission rates were 

introduced as an official quality indicator in 2016.4 

Due to an aging population and healthcare policy changes, Emergency Department (ED) 

admissions have risen in the last few years.5,6 As a result, hospital beds are becoming scarce 

and physicians are under constant pressure to discharge patients rapidly. 

The problem with the use of readmissions as a quality indicator is that not all readmissions 

are preventable and causes for readmission might find their origin in natural progression or 

unavoidable recurrence of underlying diseases.7,8 In addition, despite many efforts to reduce 

readmissions such as the Hospital Readmission Reduction Plan and telephonic follow-up 

interventions, it is still questionable whether these interventions truly result in lower 

readmission rates.5-8 Moreover, since preventability has not been defined uniformly, it remains 

uncertain whether this quality indicator, in its current form, is reliable.9,10 Several studies have 

used the opinion of physicians as the gold standard to determine whether readmissions are 

preventable, and have defined factors that would predict preventability from these findings.11-13  

However, recent work has shown that even among doctors there is poor consensus about 

the preventability of a readmission.14 

Although many attempts have been made to create readmission prediction models, there 

are still no widely utilized and internationally validated tools predicting the chance of 

readmission.15-17 Most risk models were developed in the USA and Canada, and due to 

differences in healthcare systems and case-mix they probably may not be suitable to be used 

in European populations.18-20 In addition, they do not measure preventability. A recent analysis 

demonstrated that causes of potentially preventable readmissions are mostly human-related 

coordination and communication failures.21 A few studies have been performed investigating 

opinions of patients and health-care workers on the preventability of readmissions and 

discharge planning.22,23 Yet, most of these studies had small sample sizes, and questioned 

patients retrospectively after discharge.

Therefore, we performed the first prospective observational study of 1398 unscheduled 

medical readmissions to 15 centres in 4 European countries aiming to investigate: 

(1) the opinions of readmitted patients, their carers, nurses and physicians on the predictability 

and preventability of the readmissions;  
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(2) the contributing factors that could potentially predict (preventable) readmissions using 

the majority opinion as the gold standard. 

METHODS
Sites and Participants 

This research project ‘CURIOS@’ (CaptUring Readmissions InternatiOnally to prevent 

readmissions by safer@home consortium) took place in academic and non-academic centres 

using the network of the safer@home (‘Scoring Acute admissions For Estimating Readmission’) 

consortium. The study was an initiative of the collaboration founded in 2014 consisting of 12 

acute medical physicians, emergency physicians and epidemiologists from Europe which focus 

on readmissions and safer discharge processes. Fifteen centres participated (nine centres in 

the Netherlands, three in the United Kingdom, one in Ireland, and two in Denmark). The data 

collected was derived from two clinical episodes: readmission (RA) and index admission (IA) 

between 1 January 2016 and 1 November 2016. Data collection took place on the unit of 

readmission at any time within 72 hours after the readmission. Ethics Committees of all 

participating sites individually approved the study, after primary approval was obtained by 

the coordinating centre (VUmc, Amsterdam). 

Eligible patients were those who had unscheduled admissions through ED, AMU or other 

clinical areas, were aged above 18 years and readmitted to hospital following a previous 

inpatient episode to any clinical specialty for a minimum of one night in the previous 30 days. 

If a patient was readmitted more than once, only first readmission was included. In order to 

be included, readmissions had to be to a medical (cardiology, geriatrics, gastroenterology, 

haematology, internal medicine, nephrology, neurology, oncology, pulmonary medicine, 

rheumatology) ward. Excluded were patients: readmitted electively for procedures, surgery or 

chemotherapy; with an IA for psychiatry or gynaecology; who stayed shorter than one night 

during IA or RA; transferred to the ward from an initial admission to the ICU; admitted to 

another institution in their IA. All patients gave written informed consent.

Data Collection 

After instructions and training from the coordinating investigator (LG), centres were allowed to 

participate, aiming to include at least 50 patients consecutively. Investigating site researchers 

were deemed competent once they followed adequate training and enough time for them 

was allocated to perform interviews, data collection and root cause analysis. They were all 

medically trained but not involved in patientcare during inclusion period. After obtaining 

written informed consent, site researchers surveyed readmitted patients: the questionnaire 

consisted of seven questions about their readiness for discharge during IA and predictability 

and preventability of their readmission (Supplement 1). This questionnaire was constructed 

using available literature and after reaching consensus among safer@home group members. 

In addition, we ensured it consisted of questions that could easily be asked by physicians 

and answered by patients in daily practice, and are reproducible to be used in other settings. 
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The questionnaires were tested in a pilot group before agreeing on a final amended version. 

Subsequently, after obtaining patient’s permission, a carer (defined as a person providing 

unpaid intensive and long-term care because of a personal relationship) if available, was 

approached in person or by telephone, to answer two questions about predictability and 

preventability of the readmission. Lastly, a doctor and a nurse responsible for the patient during 

readmission were interviewed. To reduce bias, all interviews were performed separately by site 

researcher. This researcher also answered the same two questions after assessing answers 

given by the interviewees. In addition, data-items pre-identified through literature as being 

potentially predictive of a (preventable) readmission were collected.15,16 These variables (i.e. 

Charlson Comorbidity Index24 and Clinical Frailty Scale25) were extracted during readmission, 

directly from patient, using clinical notes of IA and discharge communication. The dataset 

contained no patient identifiable variables.

PRISMA-analysis

To assess predictability and preventability, we asked all interviewed about the reasons for 

readmission. Subsequently, site researcher qualified these into one or more root causes 

categorized in disease-, patient-, healthcare worker-, organizational- or other causes, originally 

identified by PRISMA-analysis supplying us with more information about probable root causes 

for the readmission. PRISMA-analysis has previously shown to provide objective and structured 

insight into causes for adverse events, by composing root causal trees for adverse events.21,26 

This method has been accepted by the World Alliance for Patient Safety (see Supplement 2 for 

more detailed description).27  

Measurement of Predictability and Preventability 

Since a gold standard defining predictability and preventability is not available, after reaching 

consensus in our half-yearly consortium meetings a new variable was composed. It was 

decided that if a majority (50 percent or more) of interviewed groups (patients, carers, doctors, 

nurses, researchers), assessed the readmission as predictable or preventable (options yes, no, 

unknown), the readmission was decided as predictable or preventable. For example, if a carer 

was not available, if 2 out of 4 remaining interviewed assessed readmission as preventable, it 

was deemed preventable. If all 5 interviewees answered the questions, 3 ‘yes’ answers were 

needed for this conclusion. In a separate analysis we used the answers given by the members 

of the 5 interviewed groups separately and regarded option ‘unknown’ as missing. 

Statistical Analysis 

Statistical analysis was performed in SPSS version 22.0. Categorical variables are summarized 

as frequencies and percentages. Continuous variables are summarized by mean and standard 

deviation (SD) in case of a normal distribution or median and ranges otherwise. 

Cohen’s kappa (κ) was used to measure agreement of predictability and preventability 

assessments (yes, no, unknown) separately for each pair of five interviewed groups. McNemar 
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Bowker test was performed to assess whether different pairs of interviewed groups varied in 

proportions of ‘yes’, ‘no’ and ‘unknown’ answers. 

Logistic regression analyses were used to find variables that were associated with assessments 

of preventability and predictability of readmissions. For all categorical variables where 

‘unknown’ or ‘don’t know’ was an option, these were considered as “missing”. However, 

these constituted less than 10% of the total answers. For predictability and preventability 

assessed by the individual groups, the option ‘don’t know’ was considered as missing in 

multivariable models, regardless of its percentage. (Table 1 and 2). Separate models were built 

for each interviewed group and for majority judgement and separate for preventability and 

predictability. Only variables with a two-sided P ≤ .10 in univariable logistic regression analyses 

were included in a multivariable logistic regression analyses where backward elimination 

was used to find a minimum set of variables that were independently associated with 

predictability and preventability. To account for differences between countries, country was 

included as a predictor in all models. The magnitude of the association between predictors and 

outcome was quantified using Odds Ratios (OR) together with their 95% confidence interval. 

The discriminative ability was quantified by means of the Area under the Receiver Operator 

Curve (ROC) curve. 

RESULTS
Patient and hospital and readmission characteristics 

During the study period 1961 patients were eligible of which 1398 patients participated, 

resulting in an inclusion rate of 71.3%. The reasons for exclusion were: patient was already 

sent home on day of intended inclusion, 41.0% (231 of 563); unwilling to participate, 20.4% 

(115 of 563); being too ill, 19.2% (108 of 563); language barrier, 8.6%, (48 of 563); patient 

deceased at RA, 2.1% (12 of 563); and other reasons i.e. being in quarantine, 8.7% (49 of 

563). The median age was 70 (range 18-96), the median number of included patients per 

hospital was 71 (range 48-226), other characteristics are given in Table 1. 

The majority of interviewed deemed 27.8% (390 of 1398) of the readmissions as a potentially 

predictable, and 14.4% (202 of 1398) potentially preventable. The assessment per interviewed 

is listed in Table 2.  

Consensus on readmission (κ)

Table 3 shows Cohen’s kappa for the two questions put forward to all individuals 

interviewed: 1. ‘Do you feel the current readmission was expected?’, and 2. ‘Do you feel 

the current readmission was preventable?’ (yes, no, don’t know). For predictability, none of 

the kappa’s were satisfactory, they were all below κ = 0.7. The poorest consensus was found 

between patient and physician, and patient and nurse, with a rate of κ = 0.173 and κ = 

0.153, respectively. The highest kappa was found for physician and researcher (κ = 0.607). 

The consensus on preventability of readmission was also unsatisfactory, the highest score 
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in this analysis was κ = 0.473, measuring agreement between researcher and physician. 

The poorest scores in this group, κ = 0.105 and κ = 0.135, were found comparing patient to 

physician, and nurse, respectively. McNemar Bowker test was P < .05 for all, indicating that 

proportions of respondents answering ‘yes’, ‘no’ and ‘don’t know’ differed between all pairs of  

interviewed groups. 

Contributing factors to assessing the predictability and preventability of 
readmission 

Using multivariate models, factors potentially contributing to predictability and preventability 

of readmission were identified according to the opinion of the majority. Subsequently, models 

were composed per interviewed group. The variables used in the models (Table 1) associated 

with assessing readmission as potentially predictable and preventable, were different for every 

group interviewed (Table 4 and 5). Using the opinion of the majority as the gold standard  

(Table 4), factors significantly associated with a higher predictability of readmission included: 

Having a non-elective IA (OR 2.55; 95% CI 1.59-4.08), having more than five admissions in 

the year before IA (OR 2.69; 95% CI 1.72-4.20), lower age (OR 0.98; 95% CI 0.97-0.99), 

higher CFS (OR 1.29; 95% CI 1.18-1.42), and a higher CCI (OR 1.08; 95% CI 1.02-1.15). When 

a patient reported having felt ready at discharge during IA, the readmission was deemed less 

likely (OR 0.55; 95% CI 0.40-0.75). Having a follow-up planned (OR 0.52; 95% CI 0.35-0.78), 

and feeling ready for discharge (OR 0.35; 95% CI 0.24-0.49) were significantly associated with 

a readmissions being deemed less preventable. As is illustrated in table 5, with exception of 

the physician, all interviewed considered readmissions more predictable and preventable when 

a patient reported not feeling ready for discharge. Table 4 and 5 demonstrate the discriminative 

ability of the twelve models by means of the AUC varied from moderate to good (0.65–0.74). 

Root causes 

All interviewed were asked to qualify reasons for readmission into one or more of five available 

root causes. Each readmission could have more than one root cause per interviewed and 

the maximum causes per patient was 25. In total 6895 root causes were identified, with 

a mean of 5.3 per patient (SD 1.9). Most root causes were disease-related 67.9% (4686 of 

6895), followed by healthcare worker-related 17.5% (1208 of 6895), patient-related causes 

10.9% (749 of 6895), organizational 2.2% (153 of 6895) and non-classifiable 1.4% (99 of 

6895). In univariate analysis, when the composed variable for majority opinion was used, 

disease-related root causes were negatively associated with a readmissions being considered 

predictable [83.7% vs. 71.8%] (OR 0.5; 95% CI 0.37-0.66) and preventable [87.6% vs. 

38.0%] (OR 0.09; 95% CI 0.06-0.12), healthcare worker-related root causes were positively 

associated with readmissions being more predictable [11.9% vs. 20.6%] (OR 1.92; 95%  

CI 1.39-2.65) and preventable [5.6% vs. 66.3%] (OR 33.43; 95% CI 22.48-49.727).
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Table 2 | ‘Predictability and preventability according to the interviewed’ ab

Patients: Predictable, No. (%) Patients: Preventable, No. (%)
No 1037 (74.4) No 875 (62.9)

Yes 325 (23.3) Yes 337 (24.2)

Don’t know 31 (2.2) Don’t know 180 (12.9)

Physicians: Predictable, No. (%) Physicians: Preventable, No. (%)
No 844 (64.7) No 1000 (76.6)

Yes 412 (31.6) Yes 222 (17.0)

Don’t know 49 (3.8) Don’t know 83 (6.4)

Nurses: Predictable, No. (%) Nurses: Preventable, No. (%)
No 741 (55.4) No 856 (64.2)

Yes 427 (31.9) Yes 250 (18.2)

Don’t know 170 (12.7) Don’t know 237 (17.7)

Carers: Predictable, No. (%) Carers: Preventable, No. (%)
No 566 (61.3) No 556 (59.3)

Yes 359 (38.3) Yes 298 (31.8)

Don’t know 13 (1.4) Don’t know 83 (8.9)

Researchers: Predictable, No. (%) Researchers: Preventable, No. (%)
No 841 (60.3) No 988 (70.8)

Yes 508 (36.4) Yes 281 (20.1)

Don’t know 46 (3.3) Don’t know 126 (9.0)

Majority: Predictable, No. (%) Majority: Preventable, No. (%)
No 1008 (72.1) No 1196 (85.6)

Yes 390 (27.8) Yes 202 (14.4)

a Questions: 1. Do you feel the current readmission was expected?’ (yes, no, don’t know), and 2. ‘Do you 
feel current readmission was preventable?’ (yes, no, don’t know)
b Missing data include the following: patient predictable (n=5), patient preventable (n=6), physician 
predictable (n=93), physician preventable (n=93), carer predictable (n=460), carer preventable 
(n=461), nurse predictable (n=60), nurse preventable (n=62), researcher predictable (n=3), researcher  
preventable (n=3).
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Table 3 | ‘Consensus on readmission’

Kappa Preventability (κ)

Kappa Predictability (κ)

- Patient Physician Nurse Carer Researcher

Patient - 0.105 0.135 0.360 0.174

Physician 0.173 - 0.273 0.225 0.473

Nurse 0.153 0.338 - 0.194 0.356

Carer 0.289 0.230 0.243 - 0.312

Researcher 0.231 0.607 0.408 0.380 -

Table 4 | ‘Factors positively associated with predictability and preventability of readmissions assessed by 
the majority’a

Predictability Final model (n=1240), AUROC: 0.71 Odds Ratio (95% CI) P value

Patient age, y 0.98 (0.97-0.99) P < 0.001

IAb type, Non-elective 2.55 (1.59-4.08) P <0.001

Clinical Frailty Scale25 1.29 (1.18-1.42) P < 0.001

Charlson Comorbidity Index24 1.08 (1.02-1.15) P = 0.013

Length between IA and RAb, d 1.02 (1.00-1.03) P = 0.053

Total admissions year prior to IA, elective and non-elective Overall P < 0.001

 0

 1-5 1.12 (0.82-1.52) P = 0.47

 > 5 2.69 (1.72-4.20) P < 0.001

Did you (the patient) suggest to doctors to stay longer at IA? 
Yes 

1.54 (0.99-2.40) P = 0.055

Did you (the patient) feel ready at discharge (IA)? Yes 0.55 (0.40-0.75) P < 0.001

Preventability Final model (n=1155), AUROC: 0.68 Odds Ratio (95% CI) P value

Discharge letter issued at time of readmission, Yes 0.68 (0. 47-1.00) P = 0.051

Follow-up planned at discharge IA, Yes 0.52 (0.35-0.78) P = 0.002

Did you (the patient) feel ready at discharge (IA)? Yes 0.35 (0.24-0.49) P < 0.001

a Corrected for country for all. 
b IA: Index Admission, RA: Readmission.
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DISCUSSION
This prospective European multicentre study of 1398 unscheduled medical readmissions 

revealed that there was poor consensus on predictability and preventability among readmitted 

patients, their carers, nurses, physicians. Especially, there was little consensus between patients 

and their physicians. In addition, factors that could potentially contribute to (preventable) 

readmission were notably different according to every group interviewed. Not feeling ready 

for discharge was strongly associated with predictability and preventability when opinion 

of the majority interviewed was used as the gold standard. This was also underlined when 

opinions of the interviewees were taken separately. In addition, according to the opinion of 

the majority, 27.8% of the readmissions were deemed predictable and 14.4% preventable. 

Readmissions thought to have been caused by healthcare worker failures were more often 

deemed preventable.

Our study is the largest multicentre study performed to date, and the first investigating 

European readmissions prospectively. Previous large scale studies were mostly performed in 

the USA and due to the differences in healthcare systems, results of these studies are probably 

not applicable in a European setting.20 In addition, our study is one of the first studies in Europe 

where opinions of most important stakeholders in the care-chain were taken into account. 

Most previous studies were small retrospective studies, or did not involve all stakeholders.7,21,28 

The percentages of readmissions which were deemed preventable are in line with previous 

research, but their numbers do distinctly differ per interviewed group.11 An important finding 

is the discrepancy in assessment between all interviewed, especially between patient and their 

treating physician, the latter assessing less readmissions as likely preventable. This implies that 

these healthcare professionals do not agree with their patients about the predictability and 

preventability and associated factors. 

Although, multiple risk models have been composed trying to create readmission prediction 

models, most models do not perform satisfactorily in a European population.20 This was also 

demonstrated in our cohort, 53.8% had a low risk of readmission according to the HOSPITAL-

score (Supplement 3).16 In addition, many variables in these models are not modifiable, and 

therefore not suitable as interventions to improve the healthcare chain.18-20 

According to our results, if a patient reported not feeling ready for discharge this was a risk 

factor associated with a higher chance of (preventable) readmission. Auerbach et al. (2016) 

also reported this by stating, that a proportion of US readmissions may be prevented with 

better attention to patients’ readiness for discharge.23 In addition, we inquired all interviewed 

for root causes that could better qualify the lack of readiness. Readmissions were more often 

deemed preventable if attributed to healthcare worker-related causes, which are probably 

modifiable and therefore a potential focus for improvement. Commencing improvement by 

simply asking patient at the bedside whether he feels ready before discharge may be the first 

step in understanding each other’s perspectives and could make other prediction models less 
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relevant. A recent study has underlined this by showing that early preparation for discharge 

resulted in significant reductions in patients reporting they were unaware of problems to watch 

out for post-discharge, and patients who did not understand their recovery plan.29 In addition, 

Greysen et al. (2017) reported most readmitted patients understood their post-discharge 

plan but were not explicitly asked about anticipated difficulties carrying out the aspects of  

this plan.30

The interviewed groups did not agree on predictability, let alone on preventability. A high 

readmission rate should be a signal for a hospital to further look into the causes, but looking 

solely at the rate and penalizing the hospitals, without correcting for case-mix and looking 

more closely into the type of care provided on the work floor is questionable. Our work 

demonstrates that defining a gold standard integrating preventability in a quality indicator  

is difficult.

The limitations of this study must be acknowledged. We collected data from four different 

countries in 15 hospitals all using different healthcare systems, which may make results less 

generalizable. However, European healthcare systems are more alike when compared to US 

system and we corrected for country in our analysis. Another limitation is asking opinions 

during readmission about the index admission which could potentially lead to (recall)bias and 

subjectivity. The majority opinion was used as the gold standard to decide on preventability 

and predictability which may be questionable. Therefore, we also reported on perspectives per 

interviewed group separately. 8 

CONCLUSION
The European acute healthcare chain is under increasing pressure, potentially resulting in more 

unscheduled readmissions. This international multicentre study performed in 2016 is the first 

to prospectively assess this problem in Europe. The 1398 readmitted patients, their carers, 

treating nurses and their physicians do not agree on the predictability and preventability 

of readmissions, let alone associated risk factors. This raises the question of the validity of 

readmissions as a quality monitor. Extensive research has been performed on risk models, but 

healthcare professionals simply asking the patient whether they are feeling ready for discharge 

may be a key question to target in preventing unnecessary readmissions.
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ABSTRACT
Objective

This study investigates (1) whether the HSMR (Hospital Standardized Mortality 

Ratio) model under- or overestimates disease severity and (2) the completeness of 

the data collected by administrators to calculate HSMR in a cohort of deceased patients with  

the diagnosis pneumonia. 

Design, Participants and Main Outcome Measures  

In this retrospective cohort study PSI scores, abbMEDS scores and associated mortality 

probabilities were obtained from 32 deceased pneumonia-patients over the year 2014 in 

the VU University Medical Centre. These were compared to mortality probabilities of the Central 

Bureau for Statistics (CBS) calculated for every patient using the HSMR model. Clinical charts 

were examined to extract relevant comorbidities to determine the reliability of data sent to 

the national registration of hospital care.

Results

Risk categories determined by using the PSI and the abbMEDS were significantly higher 

compared to the risk categories according to HSMR (p = 0.001, respectively p = 0.000). 

The mean difference between the number of comorbidities in our registration and the coders’ 

registration was 1.97 (p = 0.00). The mean difference was 0.97 (p = 0.000) for the number 

of comorbidities of influence on the Charlson Comorbidity Index (CCI) and 1.25 (p=0.001) for 

the calculated CCI.

Conclusion

The results of this study suggest that the mortality probabilities as calculated by the CBS 

are an underestimation of the risk of dying for each patient. Our study also showed that 

the registration of data sent to the CBS underestimated the actual comorbidities of the patient, 

and could possibly influence the HSMR.

Key words 

Data registration, disease severity, HSMR, quality indicator, patient outcomes



155

INTRODUCTION
Since March 2014, Dutch hospitals are compulsory to be transparent about their mortality 

rates.1 To be able to compare the quality of hospital care using their mortality rate, these 

rates have to be standardized in order to correct for the differences in the case-mix.2 This 

standardized ratio is represented in the ‘Hospital Standardized Mortality Ratio’ and is the ratio 

of the observed to the expected deaths, derived from data from the LBZ (LBZ: National 

registration of hospital care).3 The expected deaths are calculated with the use of a statistical 

model that corrects for certain factors such as age, socio-economic status and comorbidity.3 

In 2014, this model contained standardized mortality ratios of 50 diagnosis groups (SMRs), 

which account for 80% of in-hospital death. This has been extended to 157 diagnosis groups 

(SMRs) in 2015.

Over the year 2014, the VUmc (VU Medical Centre) had a relatively high HSMR, in part caused 

by a high SMR for the diagnosis group ‘pneumonia’. The SMR of a diagnosis group can be 

used to investigate the cause of unexpected high mortality in a hospital more specifically 

than by solely using the HSMR.4 For this reason a commission of independent external 

investigators in VUmc were asked to investigate this high SMR. The aim was to investigate 

whether preventable/avoidable factors contributed to these deaths. Their report showed no 

avoidable causes of death in this cohort. These findings suggest that the cause of the high 

SMR for pneumonia is probably due to other (unknown) factors. It could, for example, be 

caused by insufficient registration of comorbidities or wide variations in the disease severity. 

In the clinical setting, physicians and nurses use several different scoring systems to determine 

the severity and to predict the mortality of pneumonia using patient characteristics such as 

age, blood urea and respiratory rate. Two of the best-validated and most used scoring systems 

are the PSI (Pneumonia Severity Index) and the abbMEDS (Abbreviated Mortality in Emergency 

Department Sepsis).5,6 

The HSMR is calculated by the CBS (Central bureau of statistics) and the data used for 

this calculation is registered by DHD (Dutch Hospital Data) within the context of the LBZ. 

The Medical Administration Office of each hospital provides the information that is used. 

The HSMR is, among other covariates, derived from the primary diagnosis and the Charlson 

Comorbidity Index (CCI),7which are obtained from patients’ charts and documented by coders. 

This underlines the importance of a complete administration, as deficient or faulty data might 

directly influence the HSMR. Van der Laan et al. (2013) showed that the effect of registering 

10 percent more comorbidities could result in a decrease of 5 points of the HSMR.8 Although 

the administration of data has improved significantly since the implementation of the HSMR 

as an indicator of quality of care, there still might be inconsistencies in the (comorbidity) data 

extracted by coders and registered by DHD, when compared with the actual data extracted by 

doctors from the patients’ charts.8,9 

Therefore, the main aim of this study is to examine whether the HSMR model under- or 

overestimates the disease severity of pneumonia patients when compared to routinely used 
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clinical severity scores. Our secondary aim is to investigate the completeness of the data sent 

to DHD to calculate the HSMR.

METHODS
In 2014, 32 deceased patients were registered in the ‘pneumonia’-group at the VUmc. In order 

to obtain PSI scores and abbMEDS scores for these patients, patients’ charts were examined for 

information needed to calculate these scores from which corresponding mortality probabilities 

could be calculated. Missing information was considered as not contributing to the score.

The HSMR is calculated by logistic regression using below mentioned covariates with data 

provided by hospital coders. With this information, regression coefficients for these covariates 

are estimated and are used to calculate mortality probabilities for each individual admission.3 

The results of the calculations is sent to each hospital in the annual HSMR report.

The HSMR is calculated using the following covariates3

 – Age at admission

 – Sex

 – SES (socio-economic status) of the postal area of the patient’s address. The SES 

classification per postal code is compiled by the Netherlands Institute for Social 

Research (SCP)

 – Severity of main diagnosis. Instead of CCS diagnosis subgroups (Clinical 

Classifications Software: a tool to cluster patient diagnoses into a manageable 

number of clinically meaningful categories, based on the International Classification 

of Diseases. The CCS makes little distinction in regard to disease severity when 

categorizing diagnosis codes), a classification of severity of the main diagnosis in 

terms of mortality rates is used, as suggested by Van den Bosch et al. (2011)10

 – Urgency of admission (elective, acute)

 – Comorbidity (17 comorbidity groups of the Charlson comorbidity index7)

 – Source of admission (home, nursing home or other institution, hospital)

 – Year of discharge

 – Month of admission  

In order to compare the mortality probabilities derived from the PSI scores and abbMEDS scores 

(which correspond with ordinal risk categories) and the mortality probabilities calculated by 

the CBS (which can be considered a continuous variable), new categories needed to be formed 

for the latter. It was decided to form three sets of categories from the CBS data, one for each 

of the scores. Table 1 shows the risk categories and corresponding mortality probabilities of 

the two scoring systems. The consensus was that the best way to establish limits for new 

categories, was by using the median between each of the mortality probabilities, as those 

are the mean of that risk category. As can be seen in table 1, the lowest risk categories 

of the PSI predict a risk of 0.1% and of 0.6%. The median between these risks is 0.35, 

therefore, the limits of the PSI categories used are 0 – 0.35; 0.35 – 0.75; 0.75 – 5.2; 5.2 – 18.1;  

18.1 – 100 and the limits for the abbMEDS are 0 – 11.55; 11.55 – 32.85; 32.85 – 100.
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The newly formed categories of the CBS calculated mortality probabilities were compared to 

the categories of the PSI scores and abbMEDS scores. A Wilcoxon Sign-Rank Test was used for 

statistical analysis to test for conformity.

To investigate whether data sent to DHD significantly differed from what is found in patients’ 

charts, data was gathered on the total amount of comorbidities that were present in charts, 

which of these were directly of influence on the CCI (excluding the comorbidities that are not 

in the Charlson comorbidity index) and finally the estimated CCI by hospitals itself. The coders 

in VUmc primarily look at the discharge letter and only broaden their scope when they presume 

this to be insufficient. In this study one researcher (JVE) thoroughly checked every patient’s 

chart which included the discharge letter. If there was any uncertainty concerning a possible 

comorbidity or diagnosis, a second researcher (PN) was consulted and consensus was reached. 

The data that the CBS used was obtained from the Medical Administration Office. A paired 

t-test was used to analyse the difference between our registration and the coder’s registration. 

For all analyses, a two-tailed p-value of less than 0.05 was considered statistically significant.

RESULTS
Table 2 gives an overview of the patient characteristics of our population. 10 patients had 

a cause of death other than respiratory failure or sepsis. 

Mortality probabilities 

Table 3 illustrates the dispersion of mortality probabilities calculated by the CBS using the HSMR 

model and those of the two clinical scoring systems. It can be seen that for the majority of 

patients the estimated risk of dying within 28-30 days is much higher according to the clinical 

scoring systems than the estimated risk of dying as calculated using the SMR-model. Especially 

the abbMEDS assesses the risk to be significantly higher than the CBS does. 

Descriptive statistics of conformity were performed and this showed that for the PSI 18 patients 

were in a higher risk category than according to the CBS (SMR), 3 were in a lower category 

and 11 were in the same category. When looking at the abbMEDS, all patients were either in 

the same risk category (10) or in a higher risk category (22) compared to SMR.

Table 1 | Risk categories and corresponding mortality probabilities of the scoring systems.

PSI5 abbMEDS6,11

Low risk I 0.1% Low risk 3.6%

Low risk II 0.6% Intermediate risk 19.5%

Low risk III 0.9% High risk 46.2%

Medium risk 9.5%

High risk 26.7%

The mortality probabilities of the risk categories for the abbMEDS score are derived from a study by Roest 
et al. (2015)11
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Table 2 | Demographic and clinical characteristics of the deceased patients in the ‘pneumonia’-group over 
the year 2014

Characteristics

Deceased patients (n=32)

Number Percentage

Demographic factor 
Age > 65 year 
Female sex

Nursing home resident

25

12

6

78.13

37.5

18.75

Admissions 
> 2 last 12 months 
ICU admissions last 12 months

Unexpected long admission*

16

14

6

50

43.75

18.75

Cause of death

Respiratory failure

Sepsis

Myocardial infarction

Heart failure

Other

14

12

5

4

1

43.75

37.5

15.63

12.5

 3.13

Other clinical characteristics 
Immunocompromised§ 
Do not resuscitate

Polypharmacy±

Limited mobility&

Delirium

Malnutrition$

10

26

28

24

 8

12

31.25

81.25

87.5

75

25

37.5

* = An admission minimally 50 percent longer than expected for a specific primary diagnosis. 
The calculation of the expected length of admission takes into account the age of the patient, primary 
diagnosis and any possible interventions.
§ = Immunodeficiency by the use of immuno-suppressive drugs, by neutro- or leukopenia or other causes.
± = The chronic use of ≥ 5 medications.
& = Patient uses devices for mobility or was bedridden.
$ = Patient has a SNAQ (Short Nutritional Assessment Questionnaire) of ≥ 2 or when the patient was 
described as cachexic.

Further analysis showed a significant increase in assigned risk categories for the PSI (p<0,001) 

and for the abbMEDS (p<0,001) compared to the SMR. This indicates that risks of dying of 

these patients according to clinical scoring systems were significantly higher than the risks of 

dying according to SMR calculated by the CBS.

Registration of data  

Figure 1 shows the number of comorbidities, the number of comorbidities influencing the CCI 

and the calculated CCI itself from our own registration and those same outcome measures 

which medical coders registered. For each of the outcome measures the mean of our registered 

number is higher than the mean of what the coders registered.
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As table 4 shows, the mean difference between the number of comorbidities in our registration 

and the coder’s registration is 1,97. The mean difference between our registration and 

the coders’ registration for the number of comorbidities of influence of the CCI and of the CCI 

itself are 0,97 and 1,25 respectively. All of these results are statistically significant. 

Table 3 | Mortality probabilities calculated by the CBS and those derived from the scoring systems

Patient nr. Mortality probabilities CBS (SMR) PSI abbMEDS

1 0.87% 0.60% 3.60%

2 6.29% 26.70% 19.50%

3 14.70% 26.70% 46.20%

4 6.43% 9.50% 46.20%

5 10.01% 9.50% 19.50%

6 3.64% 26.70% 19.50%

7 18.02% 26.70% 19.50%

8 15.33% 26.70% 46.20%

9 10.62% 9.50% 19.50%

10 12.19% 26.70% 19.50%

11 8.76% 9.50% 3.60%

12 18.05% 26.70% 46.20%

13 18.60% 9.50% 19.50%

14 3.45% 0.90% 19.50%

15 5.39% 26.70% 46.20%

16 5.76% 26.70% 19.50%

17 11.02% 26.70% 19.50%

18 9.34% 26.70% 46.20%

19 6.68% 26.70% 19.50%

20 7.74% 9.50% 19.50%

21 5.92% 9.50% 19.50%

22 6.18% 9.50% 19.50%

23 24.59% 26.70% 19.50%

24 10.54% 26.70% 19.50%

25 13.70% 9.50% 19.50%

26 5.01% 9.50% 19.50%

27 1.54% 9.50% 19.50%

28 2.89% 26.70% 3.60%

29 6.32% 26.70% 46.20%

30 12.87% 9.50% 19.50%

31 13.37% 26.70% 46.20%

32 21.24% 9.50% 19.50%

Green represents higher probability than calculated by the CBS (using the SMR-model), red represents 
a lower probability. 
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Figure 1 | Compared means and SD of the outcome measures extracted during our study versus what 
coders registered and the CBS used to calculate the HSMR.

Table 4 | Statistical analysis of the outcome measures

Mean SD* SE* 95% CI p-value

Comorbidities study – 
comorbidities CBS

1.96875 2.53345 .44785 1.05535-

2.88215

.000

Comorbidities Charlson study 
– Comorbidities Charlson CBS

0.96875 1.37921 .24381 .47149 
-1.46601

.000

Charlson index study – 
Charlson index CBS

1.25000 1.95101 .34489 .54658 
-1.95342

.001

Outcome measures in the table are the number of comorbidities and the number of comorbidities 
influencing the Charlson Comorbidity Index and the Charlson Comorbidity index.
* SD: Standard deviation, SE: Standard error of the mean.

DISCUSSION
The findings in this paper indicate that (1) the risk of dying for an individual patient is 

higher when calculated using validated clinical scoring systems than the risk of dying 

calculated with the HSMR model. (2) The total number of comorbidities and the number of 

comorbidities influencing the CCI is higher according to our registration than according to  

the coders’ registration.

The results in this study further support the suggestion that has been made by Pleizier et al. 

that the SMR for more diagnosis groups besides cerebrovascular diseases will also decrease 

when adjusted for the severity of disease.12 They concluded that within the SMR group 

‘cerebrovascular diseases’ there is no distinction between ‘stroke’, ‘cerebral haemorrhage’ 
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and ‘subarachnoid haemorrhage’ while their mortality rates differ greatly.12 The mortality rates 

were 18, 43 and 35 percent respectively, and when these differences were not taken into 

account, the influence on the SMR could be considerable.13 They recalculated the SMR for 

‘cerebrovascular diseases’ after correcting for the above mentioned sub-diagnoses and found 

that this gave a reduction from 119 (95%-CI 105-133) to 102 (95%-CI 91-115).12 Beside this 

diagnosis group, this possibly is also true for other SMR groups such as the ‘pneumonia-group’. 

A subdivision for ‘cerebrovascular diseases’ was easily made by just looking at the mortality 

rates for several sub diagnoses within that group. This however, is a lot harder for a diagnosis 

group such as ‘pneumonia’, where there are no known distinct sub diagnoses. To make 

a subdivision for ‘pneumonia’, two different scoring systems were used that indicate severity 

of disease. The best way to prove that a subdivision by each of these scores has a direct 

effect on the SMR, is by adjusting the SMR model in the same way Pleizier et al. did.12 They 

incorporated a division in risk categories into the logistic regression model, just like the other 

covariates. In our study, it was decided to compare the mortality probabilities of the validated 

scores to the mortality probabilities calculated by the CBS with the use of the SMR-model.

The results show that for the large majority of patients the expected mortality within 28-30 

days is much higher according to the two scoring systems than to the score calculated by 

the CBS. Probably partly caused by underscoring the number of co-morbidity, but also a lack 

of proper adjustment for the severity of the disease pneumonia in the individual patient. 

These two scoring systems are widely used in clinical settings when dealing with pneumonia 

patients and have been validated.6,13 They are specifically designed to assess the severity of 

pneumonia/sepsis and should therefore be taken seriously as predictors of death. This suggests 

that the mortality probabilities according to the HSMR model of CBS are an underestimation 

of the real risk of dying for each patient. Naturally, estimating disease severity with the use of 

nine variables results in a simplification of reality. In addition, it is known that university medical 

centres predominantly provide tertiary care for a case-mix of patients with a higher severity of 

disease than peripheral hospitals. Therefore, they might falsely have a ‘higher’ HSMR.

Our results indicate that the mortality probabilities calculated by the PSI and the abbMEDS 

are higher than what the CBS calculated. It could be argued that the steps between the risk 

categories of these scoring systems are fairly big. Therefore, when a patient is placed in 

the highest risk category of for example the abbMEDS, their risk of dying could be even 

higher than 46.2 percent. However, table 2 does compare categorical variables (the mortality 

probabilities calculated by the scoring systems) with a continuous variable (the mortality 

probabilities calculated by the CBS), which implies that these risks will almost always differ 

from the risks as calculated by the CBS. 

The secondary aim of this study was to assess the registration of comorbidities from the patients’ 

charts by medical coders. An unanticipated finding was that the source of admission was in 

every case ‘home’. It seemed as though no distinction was made between ‘home’ and ‘nursing 

home’. Nevertheless, table 1 shows that 6 out of 32 patients were admitted from a nursing 
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home. This could potentially have an impact on the HSMR as a whole, however, this influence 

is probably rather small. It must be acknowledged that the source of admission is not primarily 

registered by coders, but they are responsible for checking this registration.

Van der Laan et al. already underlined the influence of the registered number of comorbidities 

on the HSMR.8 With this in mind, an average difference of two registered comorbidities seems 

significant enough to be of influence of the HSMR. For a comorbidity to be of influence of 

the HSMR it needs to add to the CCI, so to make the previous assumption more likely, the CCI 

of every patient was also taken in consideration. It was found that there was a statistically 

significant difference of 1.25 points, between the calculated CCI based on our registration and 

the calculated CCI based on the coders’ registration. This strongly suggests that the apparent 

insufficiently registered number of comorbidities does directly influence the HSMR. As stated 

earlier, coders are dependent on proper documentation by others, including doctors. They 

primarily look at the discharge letter and surgery reports, and are not expected to go through 

the entire patient chart, mainly since this would be too time-extensive. This lack of time 

might be one of the causes of the apparent under registration of comorbidities. One other 

cause explaining the under registration is that according to coding protocol, sometimes an 

ICD-10 (International Classification of Diseases) code which has less impact on the HSMR 

than the actual diagnosis has to be selected. Although the precise impact cannot be judged 

by the results of this study, these findings do raise the question whether the HSMR is reliable 

enough to estimate what it is supposed to do or to be published for everyone to see.

The limitations of this work must be acknowledged. The self-formed categories composed 

to compare categorical and continuous variables are merely based on what was thought to 

be the most logical way to do this. Hence, a note of caution is due here when interpreting 

these results. Also, in this study no control group was investigated. This withholds us 

the opportunity to compare the mortality probabilities of the living patients with the deceased 

patients’ and therefore we weren’t able to investigate if the severity of disease was greater in  

the deceased group.

CONCLUSION
Hospitals are compulsory to publish their HSMRs, which gives patients and healthcare 

institutions the opportunity to judge and compare hospitals on the basis of this number. 

However, we demonstrated that differences in case-mix and the incompleteness of the data 

used to calculate the HSMR could negatively influence the HSMR. Although it seems quite 

logical to look at the number of deaths in each hospital as an indicator of quality of care, there 

are numerous pitfalls hidden in using the HSMR as a quality indicator. Therefore, HSMR should 

always be interpreted with caution and openly publishing HSMRs may have unfair negative 

consequences for some hospitals.
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CHAPTER 11

SUMMARY OF MAIN RESULTS, GENERAL DISCUSSION 
AND FUTURE PERSPECTIVES

‘We cannot solve our problems with the same thinking we used when  
we created them’ 
Albert Einstein
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This final chapter summarizes and discusses the findings of the work presented in this thesis. In 

addition, it presents some future perspectives on patient safety in the acute healthcare chain. 

The main aim of this thesis was to obtain insight and provide potential improvement strategies 

in safety issues within the healthcare chain using novel ways to investigate these matters. 

The acute healthcare chain is increasingly under pressure due to changing demography 

(ageing population) and healthcare policy changes. This has led to an increased work 

burden for healthcare workers and has negatively affected communication and coordination 

within the chain resulting in poor handovers and inadequate teamwork.1-4 It is important 

to address these issues since they can eventually result in serious adverse events such as 

unplanned readmission, ICU admission, and death potentially jeopardizing the patient safety 

and adversely affecting the clinical outcome. In every ten patients, one is still harmed while 

receiving hospital care.5 To enhance patient safety, we must change the mindset and culture in 

hospitals. In order to do so, creating awareness for patient safety issues in healthcare workers 

is needed. In addition, the healthcare workers should be stimulated to take an active role in 

these matters with the aim of increasing their intrinsic motivation so that they can actually 

contribute to improving the patient safety on the workfloor.6 This thesis aimed to focus on this 

awareness by addressing bottlenecks within the acute healthcare chain by working on research 

questions originating from daily issues on the floor. The ideas for these projects originated on 

the workfloor using healthcare worker point of views aiming to concentrate on ‘real’ systems 

rather than ‘ideal’ systems so that our results would be applicable in the real-life settings. In 

addition, we hypothesized that the recognition and tackling of these well-known (clinical) 

problems would attract the attention of the healthcare workers and thereby help change their 

mindset.7 Therefore, the research presented in this thesis was performed on the frontline using 

healthcare worker perspectives. In addition, since the patient is in the centre of the healthcare 

chain, and the only one who sees and experiences all aspects of it, we deemed it valuable 

to incorporate his/her opinion when formulating research and improvement strategies. We 

hypothesized that using the perspectives of all stakeholders in the acute healthcare chain to 

assess daily safety issues faced in the field would create new insights, awareness and potential 

strategies to improve patient safety.

SUMMARY OF MAIN FINDINGS
In chapter 2 we provided a systematic literature overview describing the effects of an 

acute medical unit on patient outcomes.8 In addition, we reviewed the current situation in 

the Netherlands and made recommendations that could be used when implementing an AMU. 

The review demonstrated that current literature proves the AMU to be an effective model to 

improve patient flow in the acute care chain. However, the current situation in the Netherlands 

showed that existing AMUs were started up individually and are therefore heterogeneously 

organized. In order to optimize the effectiveness and compare the quality of care in our AMUs, 

a clear national guideline is needed providing a gold standard, especially since the results of 

this paper demonstrated that more and more AMUs will be developed in the coming years in 

the Netherlands. In addition, we found that to date, very few studies have been performed 
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on the effectivity of the AMUs in the Netherlands. More evidence based research might prove 

useful to learn from each other. 

In chapter 3, we performed a feasibility study using Patient Reported Outcome Measures 

(PROMs) to measure the perceived quality of care and feeling of safety in an AAU.9 The results 

of this study showed that the measurement of generic PROMS in the acute admission unit, 

with a heterogeneous patient population, is feasible. In general, most patients were positive 

about their feeling of safety during their stay on the AAU and regarding the contribution 

of the AAU to their recovery. Patients were positive about the questionnaire since they felt 

the hospital really wanted to know about their wellbeing, and their perspectives on received 

quality and safety of care. They also reported that the follow-up telephone call gave them 

the opportunity to share their experiences and reflect on their recent admission. Healthcare 

workers benefited from this study too since the PROMs data collection and analysis could 

be performed easily making it possible to report the results to the nurses and physicians on 

the ward rapidly. This feedback motivated them to keep up their good work and improve 

patient care. However, since this was the first (small) study done assessing PROMs in an acute 

admission unit future research warrants larger sample sizes to investigate the use of PROMs to 

compare hospitals, establish reference values and determine ideal follow-up times. 

In chapter 4 and 5 we assessed whether deteriorating patients on clinical wards were 

recognized timely by healthcare workers and use of screening instruments such as early 

warning scores could predict and prevent serious adverse events in these patients. 

PRISMA-medical is an analysis tool which investigates the root causes of adverse events and 

incidents in healthcare.10,11 It has shown to be an effective starting point for improvement 

strategies in patient safety. In chapter 4 we identified healthcare worker-, organizational-, 

technical-, disease- and patient-related causes that contributed to 50 acute unplanned ICU 

admissions.12 We found that almost half of the root causes were human- (healthcare worker) 

related, predominantly including human monitoring and intervention failures, indicating flaws 

in monitoring the patients progress or condition and faulty task planning and performance. 

The other half of the root causes were disease-related, comprising the root causes related to 

the natural progression of the disease, as could be expected in this severely ill population with 

a high mortality rate. We also investigated the recognition of these deteriorating patients on 

the clinical wards and found that only in 1% of the vital sets an explicit correct ‘MEWS’ was 

reported, although in 43% of the measurements patients had a critical score. This withholds 

clinical implications, since it seems essential that the hospital staff in the chain recognize these 

critical scores so that the deteriorating patients are detected and treated on time. A proper 

implementation of the early warning score described in chapter 5 could prove beneficial. This 

study was performed before adequate reimplementation of this protocol, the study described 

in chapter 5 was performed afterwards. 

In chapter 5 we determined protocol adherence and predictive value of a rapid response 

system, with a main focus on the effectuation of the afferent limb, assessed by the use of 
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MEWS on the wards.13 This study exposed that protocol adherence to the MEWS protocol was 

good (89%), however one-third of the critical scores were calculated wrongly. Results of this 

study indicate that a critical MEWS at 8 a.m. in the morning was a strong predictor of adverse 

events associated with poor patient safety: in-hospital mortality, hospital length of stay, cardiac 

arrests, ICU-admissions and unplanned 30-day readmissions. This indicates the reliability of 

a once a day MEWS measurement as a screening tool: ‘A MEWS in the morning, a very  

good warning’.

In chapter 6-10 we evaluated the clinical use and reliability of quality indicators to assess 

patient safety. The two quality indicators chosen (unplanned readmissions and Standardized 

Hospital Mortality Ratio) are regarded as ‘major adverse events’ and are thought to indicate 

the quality of care in Dutch hospitals.14 A great deal of resistance exists in healthcare workers 

who find these measures unconnected to their actual work on the floor, too time consuming 

and bureaucratic.1,14,15

PRISMA-analysis was used in chapter 6 to create a root causal profile of 50 unplanned 

readmissions.16 After composing the root causal trees the two researchers judged if 

the readmission could have been prevented. After analysis, half of the readmissions were 

deemed potentially preventable. Non-preventable readmissions were mostly the result of 

disease-related factors. Healthcare worker-related root causes were solely found in preventable 

readmissions, mostly due to human related coordination failures representing failures in task 

coordination within a healthcare team, for example no clear medication handover towards 

the home situation. This study underlines the importance of communication and coordination 

within the chain to potentially prevent adverse events.

In the commentary in chapter 7 we elaborate our perspectives regarding readmissions 

and argue why readmission as a quality indicator in its current form cannot be regarded 

as a reliable way of assessing quality of care.17 The indicator which is presently used does 

not integrate the aspect of preventability and overgeneralizes readmissions not correcting for 

hospitals’ case-mix. It remains a struggle for policy makers to compose a reliable indicator since 

readmissions are multi-causal events. In addition, the reasons for readmissions are often not 

solely related to the course of events in hospital during index admission but to the bottlenecks 

in the whole acute care chain. 

In chapter 8 we performed an international study to assess the degree of agreement among 

physicians regarding predictability and preventability of medical readmissions using a survey 

of eight real-life scenarios.18

The results from the 526 participating physicians illustrated that there was moderate to 

good agreement among physicians on the predictability of readmissions while agreement on 

preventability was poor. This study therefore questions the conclusions derived from current 

literature on the basis of physician opinion and advices to interpret these with caution.
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Chapter 9 describes a multicentre study which included 1398 patients in Europe. During this 

study we made an inventory of the opinions of readmitted patients, their carers, nurses, and 

physicians regarding the predictability and preventability of readmissions and subsequently used 

their opinions to find which factors were associated with their judgements on predictability and 

preventability. We demonstrated that (1) consensus among the interviewed on predictability 

and preventability was poor (2) factors associated with deemed predictability and preventability 

also distinctly differed. However, if a patient reported not feeling ready for discharge, this 

was significantly associated with a higher predictability and preventability of readmissions by 

the majority. This study has implications for the practice since it emphasizes the importance 

of communication during the discharge process. Healthcare workers should question patients 

timely about their readiness to go home before discharge in order to potentially reduce  

(preventable) readmissions. 

In chapter 10 of this thesis we compared the HSMR to clinical disease severity scores in 

a cohort of deceased patients with the diagnosis pneumonia. Furthermore, we assessed 

the completeness of the data collected by administrators to calculate the HSMR. Results 

reveal that risk categories calculated using clinical disease severity scores for pneumonia were 

significantly higher than the mortality risk calculated by the HSMR. In addition, we found 

the completeness of the data sent to the Central Bureau for Statistics underestimated the actual 

comorbidities, and could possibly influence HSMR. Therefore, HSMR should be interpreted 

with caution and openly publishing HSMRs may have unfair negative consequences for  

some hospitals.

GENERAL DISCUSSION: WHAT CAN WE LEARN FROM THESE 
RESULTS 
This thesis has assessed patient safety from a clinical point of view. We aimed to provide an 

insight in the whole healthcare chain and have investigated the bottlenecks in the places 

where care is transferred from one link to the next in the chain. 

System approach 

Patient safety is defined as: ‘preventing errors and adverse effects to patients associated with 

health care’.5 Results of this thesis have revealed that most adverse events have multifactorial 

causes and an easy remedy to prevent them does not exist. The hospital is a high risk 

environment and adverse events or incidents occur if when individual barrier weaknesses align 

and the system as a whole fails, as was illustrated by the Swiss Cheese model of James Reason 

(Figure 1).19,20 This causes “a trajectory of accident opportunity”, in which the hazard passes 

through all of the holes in all of the defences, leading to a failure. The complex and risky 

environment in healthcare in which no clear cause-effects exists, pleads for a system approach 

to improve patient safety. Root cause analysis tools such as the PRISMA-analysis (used in 

this thesis) have been found to be useful for such an approach since it aims to investigate 

whole system failures of adverse events comprising patient safety by simply asking the ‘why’ 

question.10,11
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Soft skills and behaviour

Another lesson learned in this thesis is that even though healthcare is rapidly evolving in this 

golden age of technology and digital evolution, this does not automatically guarantee safer 

environments. Our work has shown that most adverse events are still the result of human- 

(healthcare worker) related failures, namely poor communication and coordination within 

the chain, which are often caused by overloaded medical teams and a culture of silence in 

hospitals. As the pressure on the healthcare system is not expected to decrease in the coming 
years, and the ongoing fragmentation in care will result in more handovers, more awareness 

for these ‘soft skills’ and behaviour is warranted. Clear handover methods are required to 

transfer information adequately and completely.3,21,22 In addition, to change the culture in 

the wards all healthcare workers within the chain should feel that they can have a say about 

the course of events of a patient’s journey. The major feature of mistakes is that they repeat 

themselves and in order to prevent repetition all people involved should be able to ‘stop-the-

chain’ and call out the (potential) harm on the lurk.23

Beneficial safety implementations

Since the first report of EMGO-NIVEL in 2004, patient safety has been an important subject 

of attention in the Dutch healthcare system. Despite the fact that not all interventions and 

improvement strategies to enhance patient safety have been found useful in clinical practice 

and resistance exists among healthcare workers, this thesis has shown that an adequately 

implemented monitoring instrument can actually predict and possibly prevent adverse 

events.14,22,24 One of our PRISMA-studies (chapter 4) revealed that monitoring patients 

adequately is essential to prevent unplanned ICU-admission. Nevertheless, to implement 

Track and Trigger Systems sufficiently, proper training of the medical staff is required, as was 

Figure 1 | The Swiss cheese model by James Reason19,20
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illustrated in chapter 4. Nurses and physicians working with these systems must be aware 

of the effectiveness of these tools in preventing adverse events so that the adherence to 

the guidelines can be improved. Another focal point to improve patient safety is the stimulation 

of multidisciplinary work in hospitals to create a more efficient patient flow. The research in 

this thesis has shown that the implementation of measures such as acute medical units, which 

are designed to improve multidisciplinary teamwork and effectuate rapid diagnostics and 

therapy, are an effective and safe method to streamline the healthcare chain. Also, patients on 

these units were positive about these wards and felt safe on them. 

The reliability of quality indicators

Despite positive effects of the increased attention to safety, this thesis has also exposed not 

all of these safety implementations are thought to be beneficial by the healthcare workers in 

the field and therefore, lack the support of these essential stakeholders. Due to the increased 

focus on safe hospital environments by the government, the Inspectorate of Health and 

accreditation bodies (i.e. JCI25), clinicians feel under constant pressure to perform perfectly 

and feel they are held personally responsible for the adverse events. This results in a reluctance 

to talk openly about potential improvement strategies to prevent these incidents in the future, 

and does not set the right example for other healthcare workers (in training) around them. 

In addition, they feel that the quality indicators they ought to report on, which are supposed 

to measure quality and safety in hospitals, do not actually do so.1,15,26,27 Many clinicians feel 

the quality indicators do not focus on clinical actions undertaken during their daily work and 

are actually far from real patient outcomes since they often do not integrate the ‘end-users’ 

during the formulation of these indicators. This thesis has underlined this by demonstrating 

that the current quality indicators ‘readmission rate’ and ‘HSMR’ in its current form are 

probably unreliable since they do not integrate clinical severity of disease of an individual 

patient and often do not correct for case-mix. These quality indicators tend to overgeneralize 

and shift the attention from the patient to ‘the system’. This has a negative effect as with 

this approach an individual assessment of a patient’s journey becomes less important. All 

patients have a unique story which should be addressed in its own way - one size does not 

fit all. The research performed on the quality indicators presented in this thesis was mostly 

qualitative and small-scale, with the focus on these individual stories, since adverse events and 

unsafe situations are fortunately still rare. Therefore, we plead for a cautionary interpretation 

of the quality reports on these indicators which are currently open to public.

The added value of stakeholder perspectives

Studies in this thesis have also taught us that integrating the perspectives of patient and 

healthcare worker can contribute to new insights. As was hypothesized, their experiences 

were found to be valuable resources for identifying their needs and evaluating patient 

safety outcomes.5 During our work we gathered the opinions of patients who had and had 

not suffered harm, to not solely focus on the caveats, but to also gain knowledge about 

the protective factors.1 The added value of incorporating patients’ perspectives is exemplified 

by the CURIOS@-study in which we asked the opinions of 1398 patients and their direct 
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carers about their readmission. It has been shown that the extensive amount of research on 

readmissions performed to date has mainly focused on measurable ‘risk factors’ while the only 

issue which was found to be significantly relevant for the patient was whether he or she was 

feeling ready for discharge. This shifts back attention to our social skills and to the soft side of 

medicine. Communication in the medical world still seems to be the key, but do we ever really 

ask all the relevant questions on the bedside?

Methodologic considerations 

Performing research in the acute healthcare chain is not straightforward. During the course of 

this trajectory we have faced some methodologic challenges. As we dealt almost exclusively 

with a heterogeneous hospital population in our studies and we investigated safety procedures 

in only one centre for some of our studies, this might make results less generalizable. 

Thinking of a proper study design to answer our research questions was not always easy since 

the research performed in this thesis aimed to capture new perspectives on patient safety 

and not many studies with validated methodologies on this theme have been performed. 

To overcome this, we sought help of the many experts at an early stage to assist us with 

drafting an appropriate research protocol. In addition, the recruitment of patients for research 

in an acute setting was sometimes challenging. Patients who have just been admitted are 

often thrown out by new information after having spoken to multiple therapists. Yet another 

person (researcher) at their bedside requesting to participate in a study can sometimes just be 

too overwhelming, and therefore these patients might not be willing to grant consent. Also, 

admitted patients can be severely ill or cognitively impaired and not suitable for inclusion. 

Excluding these groups may result in selection bias. Another consideration when interpreting 

of our work is the fact that part of our conclusions are based on retrospective data analysis 

of the patient records. This means researchers had to rely solely on information that was 

written down in the patient records when investigating causes for adverse events. This might 

have underestimated the failures caused by cultural or organizational behaviours which are 

often not presented in written charts. Furthermore, the limitations in our multicentre studies 

should be noted. The physicians answering our survey of adapted real-life cases reflected that 

they were missing information that would allow them to assess the case more thoroughly, 

such as the patients’ social situation. A major limitation of the multicentre readmission study 

performed was the potentially (recall)bias and subjectivity. In addition, a newly composed 

variable ‘majority opinion’ was used as the gold standard to decide on preventability and 

predictability. One might argue that this is questionable.

FUTURE PERSPECTIVES
Start with facing the facts, valuable leadership from bottom-up 

In order to enhance patient safety we must start with the end-users in the field. The hospital 

remains an environment in which ‘humans’ work, and unfortunately, humans make errors. 

Nevertheless, these humans almost always do work with best intentions. Yet, they sometimes 

do not get the best results, mainly because the system they work in often does not allow them 
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to do so.28 The Berwick-committee has underlined this in their report ‘crossing the quality’ 

chasm which was a reaction to the report “To err is human”. In this report they stated that 

simply trying harder does not work: a redesign of the healthcare system is needed.29,30 This 

report focused on chief executives in healthcare to motivate them to incorporate new best 

practices. This implementation is not done overnight however, it takes an average of 17 years 

to broadly spread best practices in healthcare. These findings are especially important for 

hospital directors, who carry the final responsibility for a proper safety system in hospitals and 

should disseminate it adequately. It is known that poor leadership is one of the most significant 

factors contributing to the occurrence of incidents and adverse events in healthcare.31 

Therefore, these medical leaders should know and understand the field to design the most 

suitable safety system and to address current bottlenecks. A way to do this is by making 

the leaders ‘walk the talk’, an initiative by dr. Kaplan, an internist and the CEO of the Virginia 

Medical Centre. Directors should literally walk through the hospital to see its daily functioning, 

in order to show concern and be visible on the work floor. This initiative has proven to be 

effective in the University Medical Centre of Utrecht.1 The concept could bridge the hierarchic 

gap between the medical staff on the work floor and the hospital directors.23 In addition, 

the dialogue created is the start of a bottom-up approach in contrast with the top-down 

approach most healthcare workers presently endure. Conversing on a micro level will create 

new insights into current obstacles and potential improvement strategies.1

Adapt approach to safety, from safety 1 to safety 2 

Safety implementations have improved patient safety in Dutch hospitals.32 However, due to 

increased attention to this subject, patients and healthcare workers actually feel less safe – 

this is called the safety paradox.33 Even though we have improved in patient safety matters, 

we are not ‘done’ and cannot sit still, as was underlined by the work in this thesis. Firstly, it 

Figure 2 | Our perspectives on improvement strategies in patient safety
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must be emphasized that the improvement of patient safety is an ongoing cycle, which needs 

constant attention and evaluation (Figure 3).5 Secondly, the coming years will probably be 

even more challenging considering patients will only become older and more frail, technology 

more advanced and working together more complicated.32 Considering increasing demands 

and growing system complexity, we must therefore adjust our approach to patient safety.34 

The current approach to patient safety, labelled safety-1, is established on the ‘find and fix’ 

model. This causes a linear model of cause and effect instead of the preferred system approach 

we have discussed earlier. It is essential to learn from the far more frequent cases where 

things go right and develop ways to support, augment and encourage these. In order to 

find out what does work, a shift to a proactive safety-2 management could prove helpful in 

the future.1,7,34 It concentrates on how everyday performance usually succeeds rather than 

on why it occasionally fails, and actively strives to improve the former rather than simply 

preventing the latter. In this way we will prevent degrading the resources and procedures 

needed to make things go right.7,34

Face the hierarchic culture, from extrinsic to intrinsic motivation 

An integrated, positive and transparent culture on wards is an essential factor to improve 

patient safety. The culture on hospital wards is still mostly created by the medical specialists 

working on these wards. Even though hierarchical gaps have closed over the past decades, 

medical specialists are still at the top of the medical hierarchy and are seen as central role 

players. Yet, specialists often do not feel they are part of the hospitals organization since 

a mismatch/gap between hospital directors and medical specialists exits.1 In most specialisms 

a culture of silence and not addressing colleagues exists. This prevents medical staff from 

learning from each other and speaking openly about their doubts and (almost) failures. When 

an incident does occur and everyone starts talking about this, the potentially responsible 

Figure 3 | Patient safety cycle, World Health Organization 20035
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healthcare worker may feel that he is the only one who is doing something wrong, resulting 

in a ‘blame and shame’ culture. A culture change providing attitude changes towards patient 

safety in professionals is needed to increase self-reflection and shift the attention on patient 

safety from extrinsic to intrinsic motivation. Intrinsic motivation entails activities which are 

undertaken because of internal motivation and provide immediate effect after the action 

itself whereas extrinsic motivation makes people undertake actions to get a reward or to 

dodge a penalty from an external party without being interested in the immediate potential 

effect. An organization-wide reduction of adverse events can be achieved by high levels of 

ward’s shared values, beliefs and behaviours plus an individual’s perception of contributing 

to the culture.6 Soft skills such as communication and team training for non-technical skills 

within the healthcare chain are key focal points. To improve these behavioural skills and to 

change the culture, education should be provided from the early onset of a medical career. 

Unfortunately, the time and resources reserved for such trainings is increasingly under pressure 

in the last decades because of budget cuts. The tendency is to choose efficiency and high 

production over investment in quality for the future. 

E-health: Match supply and demand. Which way to go?

Due to new technologies more care can be delivered at home in the future. E-health is the use 

of technology to support or improve a patient’s health and the healthcare system. It offers 

patients the ability to direct and self-manage their own health. The use of e-consultation, 

virtual monitoring systems and therapy at home (i.e. chemotherapy) might be beneficial 

to relieve the pressure in hospitals and to make patients more aware of their own health 

situation. A massive amount of novel technologies is released daily which state they could 

potentially enhance the quality of care. A problem with these new inventions is that they are 

often created by an external company with commercial intentions and look good on paper, 

but it is known that they have not all been designed using insights from the frontline. It is 

necessary for healthcare institutions to work together to match these inventions to the actual 

needs on the floor. In addition, since these strategies might decrease the hours in hospital, 

insurance companies and hospitals should think of novel ways to pay for this care. Finally, we 

must not forget that even though these new flashy methods seem beneficial, they do not 

substitute the need for proper communicational skills which are still essential for safe care. 

Also, less modern inventions such as a consultation on the telephone and proper discharge 

letters should not be left out in seeking for alternative care methods.35

Rely on patient’s journeys: Talk with them, not about them

Research has indicated that better patient experiences are associated with better clinical 

outcomes, less healthcare utilization and better patient safety within hospitals.36 However, 

current patient experience has shown little association with hospital quality management 

strategies.37 To match supply and demand, more patient perspectives could be helpful. As 

was highlighted in this thesis, patients are often willing to participate, however, barriers do 

still exist. The traditional hierarchy between patient and doctors still makes some patients 

feel subordinate to their clinician. This is an important barrier to their involvement in error 
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reduction.38 In addition, patients might feel they are being labelled ‘difficult’ and therefore 

choose to take a more passive role in protecting their own personal safety. To enhance their 

active role, frameworks have been developed by error victims to describe general courses of 

action by which patients can contribute to their safety and increase resilience. These include: 

1) informing the management plan by sharing information with clinicians and asking questions 

about treatment decisions, 2) monitoring and ensuring safe delivery of treatment for example 

by self-administration of medication and 3) informing systems improvement for example by 

providing feedback on care quality.39

Another helpful tool that could be constructive to investigate patient experiences is 

the usage of ‘patient tracers’, which are originally used by consultants and auditors from 

the JCI (Joint Commission International).1,25 In this method the travelled path of a patient is 

followed to stepwise investigate and reconstruct what would happen in an ideal situation, 

who would carry responsibility and what would be needed (structure) to provide optimal 

quality of care. The principal ‘tell me, show me, and take a good look’ is used to evaluate 

the course through the healthcare chain. A tracer looks into the whole system and the process 

(the healthcare chain) in contrast to individual acting and enhances the ‘safety 2’ approach.7 

In the Netherlands, the nationwide network for acute care has recently reported and tracked 

11 patient journeys in the acute chain. An executive from an insurance company and a patient 

(representative) have successfully worked together on this assessment, and have found areas for  

potential improvement.40 

Personal reflection 

On a final note, I would like to elucidate my personal reflection on the results of this thesis. 

During the course of this PhD trajectory I have learned a lot about research practices, patient 

safety and scientific writing. In my opinion, the thesis presented assesses safety issues from 

a new perspective, addressing it in a more practical way as it was assessed by ‘insiders’. Some 

might argue that results from our studies are logical findings, and causes for adverse events 

are widely known by all healthcare workers. However, we noticed that our new and ‘fresh’ 

research strategies in combination with the quick feedback of results to healthcare workers 

created an unexpected Hawthorne effect.42 This effect, which is also referred to as the observer 

effect, is a type of reactivity in which individuals modify an aspect of their behaviour in response 

of their awareness of being observed (participating in our research). During the research 

performed, awareness was created in healthcare workers to actually actively think and reflect 

with us about patient safety matters and the effectiveness of current safety implementations 

and quality indicators. The interest in this research field was also underlined by the great 

number of young medical students and trainees that were motivated to help us to perform our 

studies. The attention and time they spent on participating patients was greatly appreciated, 

and during their work they not only learned research basics but also gained knowledge and 

awareness of the relevance of patient safety. Hopefully, this thesis will function as a starting 

point to improve patient safety in the overloaded acute healthcare chain by initiating the shift 

of extrinsic motivation to the required intrinsic motivation in the healthcare system. 
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CHAPTER 12

DUTCH SUMMARY – NEDERLANDSE SAMENVATTING 
PATIËNTVEILIGHEID IN DE ACUTE ZORGKETEN:

“IS HET THUIS VEILIGER?”

‘The art of medicine consists of amusing the patient while nature cures  
the disease’ 
Voltaire
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PATIËNTVEILIGHEID IN DE ZORG 
Dit proefschrift gaat over het inzichtelijk maken en verbeteren van patiëntveiligheid 

in Nederlandse en Europese ziekenhuizen. Het onderzoek in dit proefschrift beschrijft 

nieuwe inzichten en potentiele verbeterstrategieën ten behoeve van veiligheidskwesties in  

de acute zorgketen.  

Door toenemende vergrijzing , de marktwerking en aanhoudende bezuinigingen in de zorg  

neemt de werkdruk op ziekenhuizen en zorgverleners toe. Ondanks een afname van 

spoedeisende hulp presentaties in de laatste jaren, is er een toename van het aantal opnames. 

Hierdoor zijn ziekenhuizen vaak vol en loopt de patiëntenstroom op de spoedeisende hulp 

dagelijks vast. Met name de toename van stroom van oudere patiënten zorgt voor opstopping 

omdat deze meer en vaak langere toegepaste zorg vergt door hun multimorbiditeit, polyfarmacie 

en atypische presentatie van klachten. Huisartsen trachten acute patiëntenstromen indien 

mogelijk af te wenden uit het ziekenhuis door patiënt zelf te behandelen, op te nemen in 

een eerstelijns verblijf of te verwijzen voor een poliklinisch consult, zij functioneren als een 

poortwachter. Helaas zijn door de toename van sociale hulpvragen van met name oudere 

patiënten (‘het gaat niet meer thuis’) in combinatie met het terugschroeven van budget voor 

verpleegtehuizen ook de huisartsen in de zorgketen vaak overbelast. 

Communicatie in en coördinatie binnen de zorgketen zijn essentieel voor de stroomlijning 

ervan, echter komen deze factoren door de huidige belasting op het zorgstelsel in het geding. 

Hierdoor komt patiëntveiligheid potentieel in gevaar en kunnen ‘Serious Adverse Events’ 

(ernstige ongewenste voorvallen) zoals ongeplande heropname, onverwachte intensive care 

opname of in het ergste geval overlijden het gevolg zijn. Patiëntveiligheid wordt gedefinieerd 

als: het vermijden, voorkomen, en verminderen van ongewenste uitkomsten of lichamelijk 

letsel ten gevolge van het zorgproces. Ondanks toegenomen aandacht voor en projecten ter 

bevordering van patiëntveiligheid komen deze ongewenste uitkomsten nog steeds te vaak 

voor. Zo krijgt 1 op elke 10 patiënten te maken met ongewenste schade tijdens zijn traject 

door de zorgketen. 

Om de patiëntveiligheid te bevorderen is er een cultuurverandering nodig in ziekenhuizen. 

Zorgverleners en bestuurders dienen zich bewust te zijn van hun rol in het systeem, en 

verantwoordelijkheid te nemen ten behoeve van de veiligheid van de patiënt. Door de grote 

administratieve last van kwaliteitsindicatoren van externe partijen hebben zorgverleners het 

gevoel dat het daadwerkelijke probleem op de vloer niet goed in kaart wordt gebracht, dan 

wel gemeten. De motivatie voor het goed uitvoeren van zorg lijkt nu vooral ‘het aankruisen 

van extern opgelegde hokjes’ in plaats van intrinsiek willen dat de patiënt daadwerkelijk in een 

veiligere omgeving zorg krijgt. 

De belangrijkste speler binnen patiëntveiligheid blijft uiteraard de patiënt. Te vaak echter, 

wordt er in onderzoek en hervorming van de zorg, niet de opinie gevraagd van deze essentiële 

stakeholder. De patiënt blijft de enige persoon die het traject van begin tot einde in diepgang 
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meemaakt, en hij zal dan ook waardevolle inzichten hebben ten behoeve van de verbetering 

van zorg. 

In dit proefschrift zijn de inzichten gebruikt van de stakeholders die op de frontlinie betrokken 

zijn bij (bijna) incidenten in het ziekenhuis, met een grote focus op de patiënt en zijn 

zorgverleners. Onze hypothese was dat het gebruik van deze perspectieven zou leiden tot 

nieuwe inzichten, verbeterstrategieën, en tevens meer bewustwording onder zorgverleners 

zou creëren.

DE START VAN DE ACUTE ZORGKETEN: NIEUWE MANIEREN VAN 
ZORG ORGANISEREN  
In het eerste deel van dit proefschrift bestudeerden wij nieuwe manieren om het eerste deel van 

de acute zorgketen voor patiënten effectiever en veiliger te maken. In de afgelopen decennia 

zijn er verschuivingen geweest in het originele model van opname via de spoedeisende hulp 

naar (gewone) klinische afdelingen. Acute opname afdelingen (AOA), bestaan in Nederland 

sinds 2000. Het zijn afdelingen die bemand en uitgerust zijn om patiënten op te nemen met 

een acuut medische aandoening voor een snelle multidisciplinaire en medisch specialistische 

evaluatie. De zorg op deze afdeling is voor een bepaalde periode (meestal tussen 24 en 72 

uur) waarna patiënten naar huis worden ontslagen, dan wel naar gewone klinische afdelingen 

worden overgeplaatst. In hoofdstuk 2 beschreven wij in een systematisch literatuuroverzicht 

de positieve effecten van het implementeren van een AOA op patiënt uitkomsten zoals 

opnameduur en patiënttevredenheid. Ook gaven wij de huidige stand van zaken in Nederland 

weer en deden wij een aanbeveling voor een nationale richtlijn. In hoofdstuk 3 werden 

patiënten gedurende hun opname op de AOA middels gevalideerde vragenlijsten (PROMS: 

Patient Reported Outcome Measures) gevraagd naar hun ervaringen en gevoel van veiligheid. 

Patiënten op deze afdeling voelden zich veilig en de resultaten van het onderzoek konden 

direct teruggekoppeld worden naar de verpleegkundigen en artsen op de werkvloer, wat hen 

motiveerden deze goed gewaardeerde zorg te blijven leveren. 

VERMIJDEN VAN ONGEWENSTE VOORVALLEN OP DE KLINISCHE 
AFDELINGEN 
Ondanks het feit dat niet alle geïmplementeerde interventies en strategieën voor het verbeteren 

van patiëntveiligheid gebruiksvriendelijk en bijdragend worden bevonden in de klinische  

praktijk, toont dit proefschrift dat een adequaat ingevoerd instrument daadwerkelijk kan 

bijdragen aan het voorspellen en mogelijk voorkomen van ongewenste uitkomsten. In 

hoofdstuk 4 identificeerden wij factoren die bijdroegen aan 50 ongeplande Intensive Care 

opnames. Middels een PRISMA-analyse werd gevonden dat voornamelijk menselijk gerelateerde 

monitoringsfouten een oorzaak waren voor deze ongewenste uitkomsten. Doordat patiënten 

op de klinische afdelingen niet adequaat werden bewaakt, was er vaak te laat herkenning 

van hun achteruitgang, waardoor overplaatsing naar de Intensive Care noodzakelijk was. 

In hoofdstuk 5 toonden wij het effect aan van een adequaat geïmplementeerde ‘Early 
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Warning Score’, een score die is ontwikkeld om deze patiënten tijdig op te sporen om verdere 

achteruitgang te voorkomen. Deze tool zorgt dat er bij een afwijkende score tijdig een arts 

wordt gewaarschuwd, waardoor eerder de juiste zorg wordt geleverd. Een afwijkende score 

was in de heterogene ziekenhuispopulatie een goede voorspeller van ongewenste uitkomsten, 

wat de betrouwbaarheid van dit instrument benadrukt. 89% van de meldingen werd volgens 

protocol uitgevoerd, desalniettemin werd nog steeds een aanzienlijk deel van kritieke scores 

gemist, hier is nog ruimte voor verbetering.

HET GEBRUIK VAN KWALITEITSINDICATOREN OM 
PATIËNTVEILIGHEID TE METEN EN WAARBORGEN 
In Nederland zijn er momenteel ongeveer 3400 kwaliteitsindicatoren in de gezondheidszorg. 

Er is veel weerstand onder zorgverleners over deze indicatoren: ze staan niet in verbinding met 

het echte werk op de vloer, zijn tijdsintensief, en te administratief. Het percentage heropnames 

binnen 30 dagen na een eerdere klinische opname in hetzelfde ziekenhuis is samen met een 

onverwacht lange opnameduur en overlijden in het ziekenhuis, één van de ‘major adverse 

events’ die gelden als indicator voor een negatieve uitkomst van klinische ziekenhuiszorg in 

Nederland. In de Verenigde Staten en het Verenigd Koninkrijk is het percentage heropnames al 

enige jaren één van de indicatoren voor de kwaliteit en veiligheid van ziekenhuizen. Een hoog 

percentage heropnames kan in deze landen resulteren in een geldboete. 

Dit proefschrift trekt het huidige gebruik van kwaliteitsindicatoren ‘heropnames’ en ‘overlijden 

in het ziekenhuis’ in twijfel, en beargumenteert dat de gepresenteerde cijfers van deze 

indicatoren vaak geen betrouwbare afspiegeling zijn van de daadwerkelijke veiligheid en 

kwaliteit van geleverde zorg in ziekenhuizen.

Middels een PRISMA-analyse in hoofdstuk 6 maakten wij van 50 heropnames een oorzaken-

risicoprofiel. Dit onderzoek toonde aan dat vermijdbare heropnames met name veroorzaakt 

worden door menselijke coördinatie-fouten, bijvoorbeeld geen goede medicatieoverdracht naar 

de thuissituatie. Deze studie benadrukte het belang van adequate en efficiënte communicatie 

en coördinatie in de zorgketen om zo mogelijk vermijdbare heropnames te voorkomen. Het 

opiniestuk in hoofdstuk 7 becommentarieert waarom de heropname in zijn huidige vorm geen 

betrouwbare indicator is van kwaliteit van zorg. Het waarheidsgetrouw vormgeven van deze 

indicator is een opgave, want heropnames hebben vaak meerdere oorzaken, binnen en buiten 

(de macht van) het ziekenhuis. De huidige indicator houdt geen rekening met vermijdbaarheid, 

en generaliseert ziekenhuizen door niet te corrigeren voor hun ziektezwaarte. In hoofdstuk 8  

hebben wij gekeken of medisch specialisten (in opleiding) het met elkaar eens zijn over de 

vermijdbaarheid van heropnames. Dit is gedaan omdat in de huidige literatuur conclusies 

met name berust op de opinie van een klein aantal artsen. Dit onderzoek liet zien dat de 

526 artsen die deelnamen het niet eens waren over de vermijdbaarheid van de heropname. 

Er was wel consensus over de patiënten die een hogere kans hadden om heropgenomen te 

worden. Dit onderzoek geeft aan dat huidige literatuur met een kritisch oog bekeken moet 

worden en dat vermijdbaarheid opnemen in de kwaliteitsindicator ‘heropname’ een lastige 
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taak is. Relatief de meeste onderzoekuren in dit proefschrift werd verricht in onderzoek dat 

wordt gepresenteerd in hoofdstuk 9. In dit onderzoek vroegen wij 1398 patiënten in 15 

Europese ziekenhuizen gedurende hun heropname naar de reden van hun heropname. Ook 

vroegen wij een mantelzorger, verpleegkundige en arts van het behandelteam naar hun 

perspectieven betreffende dit ongewenste incident. Het onderzoek concludeerde dat met name  

de communicatie tussen arts en patiënt tijdens ontslag erg belangrijk was. Als patiënten zich 

niet klaar voelden voor ontslag gedurende hun eerste opname, was de kans significant groter 

dat zij terugkwamen en dat dit vermijdbaar was dan als zij wel klaar waren. Dit onderzoek 

plaats een kritische noot bij de veelvuldige heropname-predictiemodellen. Deze modellen 

nemen statische factoren mee om een heropname te voorspellen, dit onderzoek toonde aan 

dat met name ‘zachte factoren’ zoals communicatie en empathie belangrijk zijn. 

De ‘Hospital Standardized Mortality Ratio’, is een ratio die de werkelijke sterfte in een 

ziekenhuis afzet tegen de sterfte die op basis van de patiëntkenmerken wordt verwacht. Het 

fungeert als indicator voor potentieel vermijdbare sterfte. In hoofdstuk 10 zetten wij deze 

openbaar gepubliceerde cijfers in een ander perspectief. De studie, uitgevoerd in 32 patiënten 

overleden aan een longontsteking, demonstreerde dat de risico scoren die klinisch gebruikt 

worden om ziekte-ernst van de patiënten met  longontsteking te beoordelen significant hogere 

sterftecijfers gaven dan de sterftecijfers die werden berekend door de HSMR. Daarnaast 

onthulde deze studie dat de volledigheid van gegevens die naar het Centraal Bureau voor 

Statistiek gaan de werkelijke comorbiditeit onderschatte. Deze bevindingen kunnen de HSMR 

negatief beïnvloeden, en de vraag is dan ook of deze openbaar gepubliceerde cijfers een 

werkelijke weergave zijn van de kwaliteit van zorg. 

WAT KUNNEN WIJ MET DEZE RESULTATEN?    
Dit proefschrift heeft vanuit een klinisch perspectief de knelpunten in de acute zorgketen 

benaderd. De resultaten hebben ons het volgende geleerd: 

 → Het onderzoeken van patiëntveiligheid vereist een systeembenadering in plaats 

van een persoon- of ‘schakel’-benadering. Een ongewenste uitkomst vindt vaak 

pas plaats als een aaneenschakeling van fouten in hetzelfde traject, in dit geval  

de keten, plaatsvindt. 

 → De meeste ongewenste uitkomsten vinden nog steeds plaats door foutief menselijk 

handelen, met name inadequate en inefficiënte coördinatie en communicatie in 

de zorgketen zijn belangrijke factoren voor incidenten. Veilige en gestructureerde 

overdracht is nodig om kwaliteit van zorg te waarborgen. 

 → Iedereen in de zorgketen moet zich kunnen uitspreken over een eventuele ‘bijna’ 

fout en de mogelijke consequenties. Dit betekent dat de hiërarchische structuur 

plaats moet maken voor gelijkwaardig hoor en wederhoor onder zorgverleners en 

ondersteunende functies in de zorgketen.

 → Om veiligheidsstrategieën in een zorgsysteem goed te implementeren is 

goede training en besef van het belang van deze instrumenten in de dagelijkse  

praktijk nodig. 
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 → Huidige kwaliteitsindicatoren kunnen een goed middel zijn om verder intern 

onderzoek te verrichten als cijfers afwijken van de norm. Zij moeten echter niet 

dienen als openbaar vergelijkingsmiddel, met name omdat de meeste indicatoren 

geen betrouwbare weerspiegeling van de daadwerkelijke kwaliteit en veiligheid is. 

 → Het meenemen van de perspectieven van alle stakeholders in de zorgketen 

zorgt voor nieuwe inzichten en potentiele verbeterslagen ten behoeve van 

patiëntveiligheid. Daarnaast creëert het betrekken van zorgverleners awareness en 

intrinsieke motivatie voor manieren om veiligheid daadwerkelijk te verbeteren.

 → De ‘zachte’ kanten (zoals communicatie en empathie) van menselijk handen zijn 

vaak lastig te meten, deze eigenschappen zijn echter vaak doorslaggevend voor 

veilige en patiëntvriendelijke zorg.

HET BEVORDEREN VAN PATIËNTVEILIGHEID IN DE ACUTE 
ZORGKETEN IN DE TOEKOMST 
In de afsluitende woorden van dit proefschrift doen wij een aanbeveling voor het bevorderen 

van patiëntveiligheid in de toekomst. Enkele kernpunten:

 → De medische leiders (bestuurders, managers) in het ziekenhuis moeten de feiten 

onder ogen zien, zij zijn immers eindverantwoordelijk in een ziekenhuis. Dit betekent 

dat zij de werkvloer op moeten om in gesprek te gaan met hun werknemers en 

patiënten om zo te kunnen zien waar verbetering nodig is. Ziekenhuizen moeten 

een bottom-up benadering kiezen, in plaats van een top-down.

 → Door toenemende huidige focus op patiëntveiligheid is er sprake van een 

veiligheidsparadox: wij voelen ons minder veilig. Daarom zou veiligheid meer 

bestudeerd moeten worden vanuit de momenten dat het wel goed gaat, in plaats 

van die ene keer dat het (bijna) mis ging. Dit zorgt voor een positievere benadering 

van het probleem en omarmt beschermende factoren.

 → Door de ouderwetse hiërarchische structuur in ziekenhuizen wordt cultuur op 

afdelingen vaak nog bepaalt door medisch specialisten. Hierdoor worden mensen 

vaak niet aangesproken op normen, waarden en gedrag die patiëntveiligheid 

potentieel in gevaar kunnen brengen. Communicatie binnen het team en niet-

technische skills moeten getraind worden in teamverband om deze ouderwetse 

cultuur te doorbreken.

 → Zorgverleners moeten intrinsiek gemotiveerd zijn om bij te dragen aan 

patiëntveiligheid zodat zij meteen het effect van hun handeling kunnen zien. Dit in 

tegenstelling tot de nu vaak aanwezige extrinsiek motivatie: mogelijke beloningen 

en boetes door overkoepelende instanties die bepaalde indicatoren behartigen.

 → Technologische innovaties om zorg meer buiten het ziekenhuis te laten 

plaatsvinden zullen in de komende jaren zijn opmars maken. Deze zien er op 

papier vaak veelbelovend uit, echter zijn ze vaak niet ontworpen met inzichten van  

de zorgverleners op de vloer. Daarnaast kunnen deze E-health mogelijkheden niet 

de zachte kanten, zoals communicatie en empathie overnemen. Het gebruik zal in 

de praktijk door de eindgebruikers getest en gevalideerd moeten worden.
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 → Positieve patiëntervaringen leiden tot betere uitkomsten. Om kwaliteit 

daadwerkelijk te meten, moeten wij de input van patiënten gebruiken om in te zien 

wat zij belangrijk vinden. Een manier om dit te doen is bijvoorbeeld door middel  

van ‘patiënt tracers’ waarin samen met de patiënt het gehele pad (patient journey) 

van ervaringen door de zorgketen wordt doorlopen.
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