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Cancer remains one of the leading causes of morbidity and mortality worldwide. 
According to the World Health Organization, approximately 14 million new cases of 
cancer were reported in 2012 and this is expected to increase to 22 million new cases 
in 2020. In the Netherlands approximately 105,000 patients were newly diagnosed 
with cancer in 2015 1. Over the last two decades our knowledge and understanding of 
the disease has steadily increased and prognosis has markedly improved. At the same 
time treatment has become more complex, requiring a multidisciplinary approach in 
the majority of cancer patients 2. This multidisciplinary approach initially led to delay 
in the initiation of the treatment. In order to provide a treatment plan, patients often 
had multiple sequential appointments with different medical specialists over a period 
of weeks. 

In order to reduce waiting times before the start of therapy in the Netherlands, the Dutch 
Cancer Society (KWF) in collaboration with the government has formulated guidelines 
stating the maximum allowed waiting time. This has resulted in fast track care paths 
or clinics in many hospitals. A well-known example is the care path for patients with 
(suspected) breast cancer. This care path focuses on patients who have felt a lump in 
their breasts and ensures that patients receive a fast diagnosis. If these patients have 
cancer, treatment will commence in a timely matter. If these patients don’t have cancer, 
they’ll be  reassured in a single visit. Other specialized oncology centers receive patients 
with (nearly) confirmed diagnosis of cancer that most often need a multidisciplinary 
approach. These centers aim to provide a multidisciplinary treatment plan during a one 
day visit. The Gastro Intestinal Oncology Center in Amsterdam (GIOCA) is an example 
of the second type of specialized center and is the subject of the studies in this thesis. 

GIOCA

GIOCA is a tertiary referral center and accepts referrals from throughout the 
Netherlands. Patients referred to GIOCA have either a confirmed GI malignancy, or a 
high suspicion of a GI malignancy. A specialized nurse evaluates each referral  following 
a standardized protocol and determines the necessity of additional investigations during 
the first multidisciplinary visit to the GIOCA out-patients clinic. 

To provide optimal and focused care, patients are scheduled on tumor-specific days:  on 
Monday liver tumors; on Tuesday colorectal cancer; on Wednesday upper gastrointestinal 
tumors (esophagus and stomach) and on Thursday pancreatobiliary tumors (pancreas, 
bile ducts, gallbladder and duodenum). For each of these days a different tumor-specific 
multidisciplinary team is present at the clinic. 
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After being scheduled for a tumor-specific day patients spend that entire day in our 
hospital (Figure 1). Their visit consists of a morning consultation with a gastroenterologist 
or surgeon, regardless of the extent of disease. If necessary, this consultation is followed 
by additional imaging. At noon the multidisciplinary team  meeting (MDTM) takes 
place. The MDTM is attended by all medical specialists dedicated to the tumor type 
and involved in the treatment of the patient (surgeon, gastroenterologist, radiation 
oncologist, medical oncologist, pathologist and radiologist). Furthermore, fellows and 
residents from different disciplines as well as the specialized nurses and researchers are 
present at the MDT. During the MDT meeting, the MDT either confirms or changes the 
diagnosis and staging and decides on a treatment plan. In the afternoon, the physician 
from the morning consultation discusses the final diagnosis and treatment with the 
patient. Subsequently all medical specialists involved in the treatment discuss details of 
their part of the treatment with the patient.  After this day the majority of patients (85%) 
goes home with a treatment plan and start date. For the remaining patients, additional 
investigations are necessary before a treatment plan can be decided upon.

GIOCA represents a shift from a classical vertical divisional structure, where different 
disciplines such as radiology, surgery, gastroenterology and medical oncology operate 
next to each other, to a horizontal structure implemented across the existing vertical 
divisional structure. In this horizontal structure, different specialist oriented on the 
same disease work together in a pre-defined setting to provide patient centered care; 
different medical specialists gather around the patient instead of the other way round. 
With GIOCA we have implemented such a shift without changing the existing structures 
of our hospital. In this thesis different research projects focus on two key concepts of 
GIOCA namely, multidisciplinary teams (MDTs) and fast track clinics (FTCs).

MULTIDISCIPLINARY TEAMS

A multidisciplinary team consists of a number of health care workers from different 
disciplines who are involved in the treatment of the same patient. Each healthcare 
professional offers specific knowledge and expertise in the multidisciplinary team, 
thereby providing the best care for individual patients 3-5. The concept of collaboration 
between medical specialists from different disciplines is not new and was started with 
the introduction of multidisciplinary tumor boards in the late 1970s 6-9. Nowadays, these 
tumor boards oversee the multidisciplinary teams. Currently, it is difficult to imagine 
modern medicine without the presence of MDTs; especially in cancer care where 
MDTs are generally accepted and have been implemented globally 10-13. Although it 
seems undeniable that MDTs increase the quality of healthcare, this effect is not easily 
measured objectively 10-13.
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Figure 1: Concept of GIOCA. 
1a: Patients with a (high suspicion of) a gastrointestinal (GI) malignancies can be referred to GIOCA.
1b: Patients spend the entire day at GIOCA. After the morning consultation, additional tests have been scheduled 
if needed. At noon, the medical specialists convene for a multidisciplinary team meeting (MDT). Subsequently, the 
patient is seen by the same physician from the morning consultation and the treatment plan is discussed. Thereafter 
the patient has consultations with all physicians involved in the treatment. At the end of the day, 85% has a diagnosis 
and a treatment plan. Treatment will start within 3 weeks. 
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To facilitate faster diagnostics and a timely initiation of treatment, fast track clinics have 
been implemented. There is no uniform definition of a fast track clinic (FTC). Prades and 
colleagues describe it as a care-path involving patient centered care, consisting of more 
than two levels of care and several clinical departments, while other authors describe 
it as a comprehensive cancer program that provides patient centered diagnostic and 
consultation services in a one day visit 14-16. A third definition in literature seems to 
encompass all these initiatives stating that fast track clinics can have different formats, 
but typically involves a patient centered one-day evaluation by multiple treating 
disciplines 17. 

THE OUTLINE OF THE THESIS
With the implementation of GIOCA in the AMC (and later a similar clinic in in 
the University Hospital in Groningen), the possibility to study a multidisciplinary 
team at a fast track clinic arose. The aim of this theses was to assess the influence of 
multidisciplinary teams and fast track clinics on the quality of care. In the first part of 
this thesis, we investigate the added value of an MDT. In the second part we evaluate 
whether fast track care influences both patient satisfaction and work satisfaction of 
healthcare workers. The third part describes a the organization and transferability of the 
FTC-concept  in other hospitals.

VALUE OF MULTIDISCIPLINARY TEAMS

To our knowledge there was no systematic review of the literature evaluating how 
multidisciplinary teams influence care for patients with gastrointestinal malignancies. 
Therefore, chapter 1 provides a systematic review of the literature regarding 
multidisciplinary care for patients with gastrointestinal malignancies. We assessed 
how often referral diagnoses and treatment plans changed after evaluation by an MDT. 
Time pressure is considered an inherent attribute of FTCs. Some authors suggest that 
time pressure can negatively influence the chance on correctly diagnosing a patient 3, 

5. Critics of fast track clinics question whether diagnoses are indeed formulated faster 
at an FTC and whether these fast diagnoses are as accurate as diagnoses formulated 
at a regular clinic 11. The study detailed in chapter 2 provides insight into this. We 
investigated how often the diagnosis formulated by an MDT is correct. Additionally, we 
assessed how often the referral diagnosis is changed by the MDT and whether these 
changes lead to a correct diagnosis. To better understand how the MDT formulates 
a diagnosis, factors of influence on formulating a correct diagnosis by an MDT were 
assessed.  

FAST TRACK CLINICS
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A long waiting time may have a negative effect on both the prognosis and patient 
satisfaction, an important quality indicator of health care 18. Insurance companies, 
governments, and health care workers also demand both a limited waiting time as well 
as patient centered and multidisciplinary care. Physicians also believe that the modern 
patient is entitled to timely care and start of treatment, especially in cancer patients. 
Interestingly, some studies caution against expediting care too much, since patients 
need sufficient time to cope with their diagnosis and subsequent treatment 19, 20.  So, 
although patients, health care workers, insurance companies and the government seem 
to have a clear wish for fast multidisciplinary care, the question remains what is best for 
our patients. Can the waiting time also be too short? In chapter 3 patients’ experiences 
with waiting times at GIOCA are evaluated and we tried to assess the optimum waiting 
time. Work satisfaction of healthcare workers is closely related to patient satisfaction; 
the more satisfied the employees, the more satisfied the patient 21, 22. Chapter 4 evaluated 
the work satisfaction of healthcare workers at GIOCA. It provides us with insight how 
healthcare workers value working in an FTC.

ORGANIZATION AND TRANSFERABILITY OF THE FAST TRACK CLINIC-CONCEPT

The following chapters provide insight into the organizational aspects of GIOCA. 
Chapter 5  shows how Lean Six Sigma was used to enhance the communication between 
hospitals and primary care physicians. Lean Six Sigma is an improvement strategy 
increasingly used in the healthcare sector. Since timeliness of information is important 
in the communication between hospitals and primary care, we aimed to decrease the 
dispatch time of medical reports sent from GIOCA to the general practitioner and the 
referring medical specialist. In Chapter 6 the processes and strategies to led to the 
successful implementation of GIOCA are described and evaluated. In this chapter, tools 
to ensure the sustainability of the GIOCA are identified. Additionally potential pitfall 
and threats to the existence of GICOA are discussed . 

Chapter 7 evaluates the transferability of the FTC-concept. We studied the effect of 
implementing a fast track oncology clinic in another university medical center in the 
Netherlands. Both the referral time and the waiting time were investigated before and 
after implementation of the clinic. We also evaluated differences in patient satisfaction 
and work satisfaction of healthcare workers before and after implementation of the FTC. 

SATISFACTION AT A FAST TRACK CLINIC
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Background The incidence of gastrointestinal (GI) cancer is rising and most patients 
with GI malignancies are discussed by a multidisciplinary team (MDT). We performed 
a systematic review to assess the effect of discussion by an MDT on this patient group. 
We aimed to assess whether MDTs for patients with gastrointestinal malignancies can 
correctly change diagnosis, tumor stage and subsequent treatment plan and whether the 
treatment plan was actually implemented
Methods We performed a systematic review according to the PRISMA guidelines. 
Electronic databases PubMed, Medline and Embase were searched. We included studies 
concerning adults with a gastrointestinal malignancy discussed by an MDT prior to start 
of treatment which described a change of initial diagnosis, stage or treatment plan. Two 
researchers independently evaluated all retrieved titles and abstracts from the above 
mentioned databases. Data were extracted by the same researchers and study quality 
and risk of bias were evaluated for the selected articles. 
Results The initial search produced 2400 studies of which 53 were reviewed in full 
text. Sixteen studies were included; the study quality was rated as fair. Four studies 
reported that MDTs changed the diagnoses formulated by individual physicians in 
18.4%-26.9% of the evaluated cases. Two studies reported that MDTs formulated an 
accurate diagnosis in 89% and 93.5% of the evaluated cased. Nine studies described that 
the treatment plan was altered in 23.0%-41.7% of the evaluated cases. Four studies found 
that MDT decisions were implemented in 90%-100%. Reasons for altering a treatment 
plan included ‘patient’s wishes’ and ‘comorbidities’. 
Conclusion Multidisciplinary cancer team meetings for patients with a GI malignancy 
are responsible for changes in diagnoses and management in a significant number 
of patients. Treatment plans formulated by MDTs are implemented in 90%-100% 
of discussed patients. All patients with a GI malignancy should be discussed by a 
multidisciplinary team. 

ABSTRACT
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The incidence of gastrointestinal (GI) malignancies is rising; in the Netherlands the 
incidence of colorectal carcinoma is expected to increase with 40% in 
2020 1. To ensure the best care for every patient, a multidisciplinary approach seems 
important. The multidisciplinary approach to patients with cancer has been described 
in literature since 1975 2. However, multidisciplinary teams have only been in effect since 
the late nineties. Since MDTs likely require an increase in available time and recourses, 
their existence has been questioned 3, 4. 

In the last two decades, this multidisciplinary approach, often implemented 
as multidisciplinary teams, has become routine in our healthcare system. A 
multidisciplinary team consists of health care specialists from different medical 
specialties working together for specific diseases 5-7. These teams meet at periodic 
intervals (i.e. daily or weekly) to discuss and diagnose patients with complex diseases 
such as cancer and subsequently formulate a treatment plan according to the current 
guidelines 5-8. In this systematic review this will be referred to as the multidisciplinary 
team meeting (MDTM). Several articles concerning various oncological diagnoses show 
valuable insights into the effectiveness of MDTMs 5, 8-14. For instance, patients discussed 
in an MDTM have been shown to be more satisfied and more often receive a correct 
diagnosis and treatment plan according to guidelines 5, 9-14. Although this suggests that 
MDTs are able to improve patient care, improved patient outcomes, such as survival, 
have not yet been established 8.  

Patients with gastrointestinal malignancies comprise a large portion of all cancer 
patients. Often, gastroenterologists and surgeons specialized in gastrointestinal 
malignancies are interested in more than one tumor type. Therefore, we felt it was 
important to evaluate patients with gastrointestinal malignancies as one group. We 
investigated whether specific MDTMs for these patients can influence healthcare and 
which parameters were used in literature to assess the quality of healthcare 6, 9, 15-17.

The aim of this systematic review is to assess whether there is scientific evidence 
in literature that discussion in a multidisciplinary gastrointestinal cancer team 
meeting influences the diagnosis and treatment plan for patients with gastrointestinal 
malignancies. We specifically focused on whether an MDT can correctly change 
diagnosis and tumor stage. Additionally this review aimed to evaluate whether the 
subsequent treatment plan was also changed and whether a treatment plan formulated 
by an MDT was implemented. 

INTRODUCTION

1
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METHODS
This systematic review was performed according to the preferred reporting items for 
systematic reviews and meta-analyses (PRISMA) guidelines 17.  
 

SEARCH STRATEGY AND ELIGIBILITY CRITERIA

A systematic literature search was performed in the databases PubMed, Medline and 
Embase. The free text and MeSH search terms used were variations of ‘multidisciplinary’ 
and ‘team’, ‘correct diagnosis’, ‘changes in diagnosis’ ‘survival’, ‘guidelines adherence’ and  
‘gastrointestinal neoplasm’ (detailed search is documented in Appendix I). No language 
or time restriction was set.  References lists of the included articles were hand searched. 
The last search was run on November 30th of 2016.

Articles were included when the following criteria were fulfilled: studies that concern 
adults with a gastrointestinal malignancy and describe a change in initial diagnosis, 
stage or treatment. All study types were included, with the exception of case series, due 
to the high potential bias in this study design. Review articles were assessed to ensure 
the articles evaluated there, were found in our search. Thereafter, review articles 
were excluded. Two researchers (YB and SB) individually applied these criteria to all 
retrieved titles and abstracts. Any disagreements were first discussed between the two 
researchers. If no accordance could be reached, an independent investigator with expert 
knowledge of the field was contacted (KT). Full texts were obtained for the selected titles 
and abstracts. Reference lists of included articles were screened to ensure no relevant 
articles had been missed.

DATA EXTRACTION

A data extraction sheet was developed for this study, based upon information provided 
by the Centre for Reviews and Dissemination 18. Two researchers (YB and SB) 
independently extracted the data. Disagreement was resolved by discussion between the 
two researchers. Information was extracted from each included article on the following 
subjects: study design, study objective, inclusion and exclusion criteria, country of 
origin, number of participants, disease type, and outcomes. Due to the diversity of the 
data summary measures or meta-analyses were not appropriate, instead a narrative 
description of the findings is reported.
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QUALITY ASSESSMENT

Quality assessment of the included papers was performed with two separate tools 
created and validated by the National Institute of Health (NIH). Before-after studies 
were assessed with the “Quality Assessment Tool for Before-After (Pre-Post) Studies 
With No Control Group” 19. With this tool 12 different criteria could be evaluated and 
rated with ‘yes’, ‘no’, ‘could not determine (CD)’, and ‘not applicable (NA)’.  Cohort studies 
were evaluated with the “Quality Assessment Tool for Observational Cohort and Cross-
Sectional Studies” 19. This tool had a 14-criteria checklist and could be rated identically 
to the before-after studies. Two researchers (YB and SB) independently of each other 
classified  the included papers as ‘poor’, ‘fair’ or ‘good’  using the aforementioned 
tools. Any disagreement was initially discussed between these two researchers. If no 
agreement could be reached a third reviewer was contacted to make the decision (KT). 

The same two researches (YB and SB) also independently assessed risk of bias. If no 
accordance could be reached, the third reviewer was consulted (KT). Risk of bias was 
assessed for both cohort and before-after studies with a single tool “To Assess the Risk of 
Bias in Cohort Studies”, validated by the Cochrane Institute.  With this tool 8 criteria can 
be rated on a four-item scale: Definitely yes (low risk of bias); probably yes; probably no; 
definitely no (high risk of bias). Bias was assessed at outcome level. 

RESULTS

A total of 2400 articles were retrieved (Figure 1). The titles and abstracts of these articles 
were screened to evaluate whether the inclusion criteria were met. Fifty-four screened 
abstracts met the inclusion criteria. Full manuscripts were obtained for 53 articles; for 
one article no full text could be obtained, even after repeated contact with the authors 20. 
After assessment of the full manuscripts, 29 articles did not report the primary outcome 
and were excluded 10, 21-48. Four articles were reviews and one article was written as an 
essay 43, 49-52. For one article the outcome described was unclear 53. Therefore, these 
articles were excluded. Consensus could not be reached for six articles 54-59. After careful 
evaluation by a third reviewer (KT), four articles were included 56-59 and two articles 
were excluded because they did not describe the primary outcome 54, 55. 

Sixteen studies met the inclusion criteria and were the basis for this systematic. 
Screening the references of the included manuscripts, produced no new articles. Study 
characteristics are described in Table 1. In total, 8018 patients were 
discussed in 16 articles. Of these patients, 48.5% had a esophageal or gastric malignancy, 
25.6% had a colorectal malignancy, 16.3% a pancreatic or biliary malignancy, 9.1% had a 
liver malignancy or NET and 0.5% had other malignancies.

1
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Table 1: Descriptives of included studies
*major change: changes between liver directed therapies, chemotherapy, radiation therapy, type of surgery, ablative therapies, observation 
and endoscopic procedures 54. ¥ MDT: Multidisciplinary Team, GER: Germany, UK: United Kingdom, US: United States, NL: Netherlands, 
NR: not reported

Author, year Inclusion period Country Study Design Aim Tumor Participants Results

Basta, 2016 2012-2013 
and 2013 Holland prospective 

cohort study

to evaluate the decision-
making process of a 
gastrointestinal cancer 
MDT, together with 
factors inßuencing this 
process.

HCC; colorectal 
cancer; esophageal 
and gastric cancer; 
biliary and 
pancreatic cancer

551

21.8% change in referral dx, of which 
3.2% both stage and dx were 
changed,  for 4.9% stage alone was 
changed, dx alone was changed for 
12.2%. 6% were diagnosed with 
benign disease. Different 
management was advised in 5.8%

Bumm, 
2007 1999-2006 Ger before-after 

study

to describe the design 
and operation of a daily 
intradisciplinary tumor 
board in a university 
hospital setting

gastro-esophageal 
cancer

2450, of which 
1545 MDT 
decisions were 
evaluated

In  15% of cases the MDT rejects and 
in 21% modiÞes concept decision. 
96% of MDT decisions were 
implemented. 

Burton, 
2006 1999-2002 UK retrospective 

cohort study

to assess the impact of an 
MDT on implementing a 
magnetic resonance 
imaging (MRI)-based 
preoperative treatment 
strategy

rectal cancer 298

For patients discussed by the MDT, 
the CRM +ve rate was 8% vs 26% 
CRM +ve rate for patients  NOT 
discussed by the MDT (P<0.001).

Davies, 
2006 1999-2002 UK prospective 

cohort study

to investigate the 
inßuence of an MDT on 
clinical staging accuracies 
and treatment selection

gastro-esophageal 
cancer 118

MDT formulates correct diagnosis in 
88-89% of all case presented, 
compared to pathological dx

Dickinson, 
2007

1995-2005               
2005-2006 UK before-after 

study

to determine if 
introduction of MDT 
meetings has affected the 
natural history of this 
disease

pancreatic body 
cancer

pre MDT: 23                                                    
post MDT: 8

More patients received chemotherapy 
(according guidelines) post MDT, 
43.5% vs 25.0% pre MDT (p=0.433). 
No inßuence on survival (p=0.376)

Fernando, 
2015 2013-2014 New Zealand prospective 

cohort study

to determine which 
patients beneÞt most from 
MDTs

CRC
MDT group: 459                                                    
Non-discussed 
group: 182

An initial management plan was 
determined in 94 patients, which was 
canged in 22 (23%) patients after 
discussion by the MDT. The MDT 
changed the clinical staging in 20 
(4%) of cases.

Freeman, 
2011

2001-2004        
2005-2007 US before-after 

study

to compare patients with 
esophageal cancer 
treated before and after 
the establishment of an 
MDT.

esophageal cancer pre MDT: 117                                                     
post MDT: 138

97% of patients received a complete 
staging vs 67% pre MDT (p<0.0001). 
In post MDT group 9% endoscopic 
resection vs. 3% pre MDT (p=0.036) 

Meguid, 
2016 2015 US prospective 

cohort study

to determine if 
implementation of disease 
speciÞc multidisciplinary 
programs with associated 
conferences and clinics 
result in a change of 
diagnosis and or change 
in management for 
patients

pancreas and 
biliary cancer; 
esophagus and 
gastric cancer; liver 
and NET cancer; 
colorectal cancer

1747

26.9% change in dx, 20.5% 
radiographic or endoscopic resulting 
in stage change, 4.9% radiographic 
evaluations that resulted in change in 
clinical dx, 1.9% change in path 
review, 6.4%indicental Þndings and 
28.1% change in treatment 
recommendation

Oxenberg, 
2015 2012-2013 US prospective 

cohort study

to assess change in 
treatment plan from pre 
and post MDT discussion

GI malignancy upper GI: 115                                              
lower GI: 34

36% of initial management plans 
were changed by MDT, of wich for 15 
the original stated plan was preceded 
by additional treatment and for 38 the 
change was 'major'.

Pawlik, 
2008 2006-2007 US before-after 

study

to evaluate the impact of 
an MDT on the advice of 
patients compared with 
prior advice 

pancreatic cancer 203

Dx for 38 patients was altered by 
MDT: 3 patients turned out to be 
irresectable, 26 were metastasized, 4 
patients had benign diseases, 5 
turned out to be resectable.

Schmidt, 
2015 2010-2012 US prospective 

cohort study

to prospectively analyze 
the evolution in staging 
and treatment plans and 
subsequent level of 
adherence

oesophageal 
cancer 185

Primary care providers treatment 
plans were changed for 48 (26%) 
patients. Diagnostic procedures 
(staging) were altered for 30 patients 
(16%). 98% of MDT decisions were 
followed.

Snelgrove, 
2015 2012-2013 Canada prospective 

cohort study

to assess the quality of 
the MDT, the effect of 
MDT on the original 
treatment plan, the 
compliance with the MDT 
treatment plan and the 
clinical outcomes

rectal cancer 42

A change in treatmentplan occured in 
29 % (n=12) patients, of which 5 had 
their treatment changed because of 
reinterpretation of the MRI  and 6 
becayse of tumor factors. 1 patient 
had his treatment changed because 
of co-morbidities. All MDT decisions 
were implmented.

van Hagen, 
2013

NR, 
duration 8 
months

Netherlands prospective 
cohort study

to determine the effect on 
clinical decision making of 
an MDT.

upper GI 171

34,5% (n=87) of initial treatment 
plans changed after discussion by 
MDT; 8  changed from curative to 
palliative and 2 from palliative to 
curative. For 31 a different treatment 
modality was prefered and for 29 a 
more extensive workup was needed. 
For 2 cases a different treatment 
within the same treatment modality 
was advised.

Wood, 
2008

2005 - 
2006 UK prospective 

cohort study

to analyse if MDT 
decisions are 
implemented and what 
factors inßuence this

colorectal cancer
201 treatment 
decisions for 157 
patients

Of the 20 decisions (10%) that 
changed after the meeting the most 
common reason  was  co-morbidity 
(n=16).  7 decisions changed due to 
patient wishes and 2  changed in light 
of new clinical information. One was 
changed by treating physician

Ye, 2012 1999 - 
2006 China retrospective 

cohort study

to assess the effect of 
MDTs on the management 
of patients

colorectal cancer pre MDT: 297                                                   
post MDT: 298

Pre MDT, 41.1% of patients 
underwent CT staging, vs 81.3% post 
MDT (p<0.001). In pre MDT group 
26.7% had liver metastasis 6 months 
after diagnsis vs. 9.3% post MDT 
(p<0.05). MDTs increased 5-year 
survival from 62.4% to 79.1% 
(p=0.015)

Zhang, 
2013 2009-2012 US retrospective 

cohort study

to examine how a single-
day multidisciplinary liver 
clinic (mdlc) affected  
recommendations  
compared with prior 
recommendations 

livercancer 343

For 26 patients, diagnoses were 
altered, 8 from malignant/
indeterminate to benign. 5 from 
benign to malignant. Management 
plans were initially formulated for 168 
patients, of which 70 were changed. 
From irresecatable to rectable for 5 
patients and vice versa for 4 patients.

1

1
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QUALITY ASSESSMENT

All cohort articles were classified as fair, as evaluated with the quality assessment tools of 
the NIH (Table 2). Similarly, all of the included before-after studies were also classified 
as fair (Table 3). All studies scored a moderate risk of bias, using the bias assessment tool 
validated by the Cochrane institute (Table 4).

author Basta, 2016 Burton, 2006 Davies, 2006 Fernando, 2015 Meguid, 2016 Oxenberg, 2015 van Hagen, 2013 Schmidt, 2015 Snelgrove, 2015 Wood, 2008 Ye, 2012 Zhang, 2013

clear aim yes yes yes yes yes yes yes no yes yes no yes

population deÞned yes yes yes yes yes NR yes yes yes yes yes yes

participation rate 
of >50% yes yes yes yes yes no yes yes no yes yes yes

subjects recruited 
from same 
population

yes yes yes yes yes yes yes yes yes yes yes yes

sample size 
justifcation NR NR NR NR NR NR NR NR NR NR NR NR

exposures of 
interest measured 
prior to outcome

no no no no no NA no no no yes yes no

sufficient time 
frame yes yes yes yes yes yes yes yes yes yes yes yes

different levels of 
exposure 
examined

NA NA NA NA NA NA NA NA NA NA NA NA

exposure 
measures deÞned yes yes yes yes yes yes yes yes yes yes yes yes

exposures 
assessed >1 yes no no no no no no no no no no no

outcome 
measures clear yes yes yes yes yes yes yes yes yes yes no yes

assessors blinded no no no no no no no no no no no no

loss to follow up 
<20% no CD CD CD CD CD CD CD no CD CD CD

key potential 
confounders 
measured

yes CD no no no yes no CD no CD yes no

1

Table 2: quality assessment cohort studies (NIH)
CD: could not determine; NR: not reported; NA: not applicable

DIAGNOSES AND STAGING

Eight studies described diagnoses for patients with GI malignancies, formulated by 
a multidisciplinary team 13, 58, 59, 63, 65, 68-70. One study described whether changes of the 
initial diagnosis or stage were validated with either pathology or follow up 69. In this 
study by Basta et al, (various gastrointestinal malignancies, n=550), no diagnosis 
or stage  was changed after validation by pathology or after follow up 69. Six studies 
investigated diagnoses formulated by the MDT,  of which five studies described that a 
different diagnosis was formulated by the MDT compared to the diagnosis formulated 
by the referring physician 63, 65, 68-70. Four of these studies found that 18.4%-22.2% of the 
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diagnoses were changed 63, 65, 69, 70. Three studies by Basta et al, (various gastrointestinal 
malignancies, n=551), Pawlik et al. (pancreatic cancer n=203), and Zhang et al. (liver 
cancer n=343) 65, 67 described a proportion of patients who eventually had a benign 
diagnosis (6.0%, 10.5% and 30.8%, respectively). The study by Meguid et al. (various 
gastrointestinal malignancies, n=1747) did not describe whether a proportion of patients 
received a benign diagnosis after evaluation by the MDT 70. The study by Fernando and 
colleagues (colon cancer n=459) investigated these changes in a subset (n=456/459) of 
their patient population. They described that only in 4% (n=20) of the patients discussed, 
the clinical stage was changed 68. 

author Bumm, 2007 Dickinson, 2007 Freeman, 2011 Pawlik, 2008
objec&ve	  clearly	  stated yes yes no yes
eligibilty	  criteria	  specified yes yes yes yes
par&cipants	  representa&ve yes yes yes yes
all	  elligible	  par&cipants	  enrolled yes yes yes yes
sample	  size	  sufficiently	  large NR NR NR NR
interven&on	  clearly	  described yes yes yes yes
outcome	  measures	  specified no yes no yes
assessors	  blinded no no no no
follow	  up CD CD CD NR
sta&s&cal	  methods NA yes yes NA
outcome	  measures	  taken	  mul&ple	  &mes	  before	  	  and	  a=er	  interven&on no no no no
sta&s&cal	  analysis	  for	  group	  to	  individual	  effect NA NA NA NA

1

Table 3: quality assessment before-after studies
CD: could not determine; NR: not reported; NA: not applicable

The three other studies regarding diagnoses formulated by the MDT, did not describe 
changes of the initial diagnosis, but whether the diagnosis formulated by the MDT was 
correct 13, 58, 59. In the study by Davies et al. (gastric or esophageal cancer n=118), it was 
demonstrated that in 89% of the patients discussed in an MDTM, a correct diagnosis 
was formulated 13. The diagnosis formulated at the MDTM was validated with pathology. 
The two other studies described the extent to which the discussion at the MDTM 
influenced staging 58, 59. The first study by Ye et al. (colorectal carcinoma n=595) found 
that after introduction of the MDTM more patients underwent CT examination 
before operation (55.7% vs 30.0%). Ye et al., found fewer liver metastases in post MDT 
group, six months after resection 58. The second study by Freeman et al. (esophageal 
cancer; n=255) found that patients  discussed after the implementation of the 
multidisciplinary team meetings, more often received a complete staging evaluation, 
97% vs. 67% 59. Complete staging evaluation was defined as: “a minimum of CT and 
PET scans, esophagogastroduodenoscopy, bronchoscopy, complete blood count, 
electrolyte profile, and endoscopic esophageal ultrasonography, biopsy confirmation 
of suspected metastatic disease and further evaluation of any specific symptoms” 59.  
Basta and colleagues also described whether the diagnosis formulated by the MDT was 
correct. They found that the MDT accurately diagnosed 93.5% of evaluated cases 69. 

1
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Basta,	  2016 1 1 1 1 1 2 1 1 fair
Bumm,	  2007 1 1 1 1 1 4 1 1 fair
Burton,	  2006 1 1 4 1 3 3 1 1 fair
Davies,	  2006 1 1 2 1 1 2 1 2 fair
Dickinson,	  2007 1 2 4 4 3 3 1 1 fair
Freeman,	  2011 1 1 1 4 3 2 3 1 fair
Fernando,	  2015 1 1 1 4 1 3 1 2 fair
Meguid,	  2016 1 1 1 1 1 2 3 1 fair
Oxenberg,	  2015 1 1 1 1 3 3 1 1 fair
Pawlik,	  2008 1 1 1 1 3 2 1 1 fair
Schmidt,	  2015 1 1 1 1 3 2 1 1 fair
Snelgrove,	  2015 1 1 1 1 3 3 2 1 fair
van	  Hagen,	  2013 1 1 1 1 3 2 2 1 fair
Wood,	  2008 1 1 1 1 1 2 1 1 fair
Ye,	  2012 1 2 1 1 3 2 1 1 fair
Zhang,	  2013 1 1 1 1 3 3 1 1 fair

author Basta, 2016 Burton, 2006 Davies, 2006 Fernando, 2015 Meguid, 2016 Oxenberg, 2015 van Hagen, 2013 Schmidt, 2015 Snelgrove, 2015 Wood, 2008 Ye, 2012 Zhang, 2013

clear aim yes yes yes yes yes yes yes no yes yes no yes

population deÞned yes yes yes yes yes NR yes yes yes yes yes yes

participation rate 
of >50% yes yes yes yes yes no yes yes no yes yes yes

subjects recruited 
from same 
population

yes yes yes yes yes yes yes yes yes yes yes yes

sample size 
justifcation NR NR NR NR NR NR NR NR NR NR NR NR

exposures of 
interest measured 
prior to outcome

no no no no no NA no no no yes yes no

sufficient time 
frame yes yes yes yes yes yes yes yes yes yes yes yes

different levels of 
exposure 
examined

NA NA NA NA NA NA NA NA NA NA NA NA

exposure 
measures deÞned yes yes yes yes yes yes yes yes yes yes yes yes

exposures 
assessed >1 yes no no no no no no no no no no no

outcome 
measures clear yes yes yes yes yes yes yes yes yes yes no yes

assessors blinded no no no no no no no no no no no no

loss to follow up 
<20% no CD CD CD CD CD CD CD no CD CD CD

key potential 
confounders 
measured

yes CD no no no yes no CD no CD yes no

author Bumm, 2007 Dickinson, 2007 Freeman, 2011 Pawlik, 2008
objecRve	  clearly	  stated yes yes no yes
eligibilty	  criteria	  specified yes yes yes yes
parRcipants	  representaRve yes yes yes yes
all	  elligible	  parRcipants	  enrolled yes yes yes yes
sample	  size	  sufficiently	  large NR NR NR NR
intervenRon	  clearly	  described yes yes yes yes
outcome	  measures	  specified no yes no yes
assessors	  blinded no no no no
follow	  up CD CD CD NR
staRsRcal	  methods NA yes yes NA
outcome	  measures	  taken	  mulRple	  Rmes	  before	  	  and	  aWer	  intervenRon no no no no
staRsRcal	  analysis	  for	  group	  to	  individual	  effect NA NA NA NA
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Variable
Poisson	  analysis 
(correct	  diagnosis)

Linear	  regression 
(dura6on	  mee6ng)

Linear	  regression 
(dura6on	  pa6ent	  discussion)

Presence/absence	  of	  the	  specialty	  physicians - + +

Presence	  of	  the	  treaRng	  physician + -‐ +

Total	  number	  of	  people	  present - + -‐

Presence	  of	  a	  chairperson + + +

Variable

Known Factors Supplemental questions Questionnaire

1.	   Facili6es None Included

2.	   Workload

-‐	   AdministraRve	  tasks	  

-‐	   Balance	  between	  workload	  and	  available	  Rme	  

-‐	   Physical	  burden	  

-‐	   EmoRonal	  burden

Included

3.	   Exer6ng	  control -‐	   Sense	  of	  responsibility Not	  included

4.	   Acknowledgement None Not	  included

5.	   Development	  opportuni6es
-‐	   Personal	  development	  

-‐	   Conferences
Included

6.	   Work	  atmosphere
-‐	   Contact	  with	  supervisor	  

-‐	   Contact	  with	  nurse/MD
Included

7.	   Significance

-‐	   Reason	  for	  working	  at	  the	  FTC	  

-‐	   Important	  aspects	  of	  the	  FTC	  

-‐	   SaRsfacRon	  based	  on	  previous	  results	  

-‐	   Quality	  MDM	  

-‐	   Comparison	  the	  FTC	  vs.	  ‘regular’	  outpaRent	  clinic

Included

Ques6ons Work	  sa6sfac6on

4	  	  	  	  How	  great	  is	  the	  importance	  of	  a	  one-‐stop-‐shop	  outpaRent	  clinic	  for	  the	  	  treatment	  of	  gastrointesRnal	  malignancies? 0.66

6	  	  	  	  Are	  you	  saRsfied	  with	  the	  training	  opRons	  provided	  by	  the	  FTC? 0.50

7	  	  	  	  Are	  you	  saRsfied	  with	  the	  working	  atmosphere? 0.80

8	  	  	  	  Are	  you	  saRsfied	  with	  the	  physician-‐nurse	  collaboraRon? 0.71

9	  	  	  Are	  you	  saRsfied	  with	  the	  quality	  of	  the	  MDT-‐meeRng? 0.67

10	  In	  general,	  are	  you	  saRsfied	  with	  working	  at	  GICOA? 0.71

Eigenvalue 2.76

%	  of	  variance 46.1

Cronbach’s α 0.76

Questionnaire Likert-scale

How	  do	  you	  experience	  the	  workload	  on	  
GICOA?

1 

(low)
2

3 

(OK)
4

5 

(too	  high)

How	  do	  you	  experience	  the	  emo6onal	  
pressure	  on	  the	  FTC?

1 

	  (no	  pressure)
2

3 

(present)
4

5 

(too	  high)

How	  do	  you	  experience	  the	  appearance	  of	  
the	  clinic?

1	   

(deters)
2

3 

(neutral)
4

5 

(inspires	  trust)

How	  great	  is	  the	  importance	  of	  a	  one-‐stop-‐
shop	  outpa6ent	  clinic	  for	  the	  treatment	  of	  
gastrointes6nal	  malignancies?

1 

(no	  added	  value)
2

3 

(good,	  but	  not	  necessary)
4

5 

(essenRal)

Are	  you	  sa6sfied	  with	  the	  consul6ng	  rooms	  
at	  the	  FTC?

1 

(not	  at	  all)
2

3 

(neutral)
4

5 

(very)

Are	  you	  sa6sfied	  with	  the	  training	  op6ons	  
provided	  by	  the	  FTC?

1 

(not	  at	  all)
2

3 

(neutral)
4

5 

(very)

Are	  you	  sa6sfied	  with	  the	  working	  
atmosphere?

1 

(not	  at	  all)
2

3 

(neutral)
4

5 

(very)

Are	  you	  sa6sfied	  with	  the	  physician-‐nurse	  
collabora6on?

1 

(not	  at	  all)
2

3 

(neutral)
4

5 

(very)

Are	  you	  sa6sfied	  with	  the	  quality	  of	  the	  
MDT-‐mee6ng?

1 

(not	  at	  all)
2

3 

(neutral)
4

5 

(very)

In	  general,	  are	  you	  sa6sfied	  with	  working	  
at	  GICOA?

1 

(not	  at	  all)
2

3 

(neutral)
4

5 

(very)

Medical  
Specialists

Residents Nurses Total

Medical	  Specialty	  -‐	  Responses	  

Gastroenterology	  

Surgery	  

Medical	  Oncology	  

Radiology	  

RadiaRon	  Oncology	  

Pathology	  

Nuclear	  Medicine	  

Nurses

11	  

13	  

6	  

7	  

5	  

2	  

1	  

N/A

9	  

4	  

5	  

1	  

2	  

1	  

0	  

N/A

N/A	  

N/A	  

N/A	  

N/A	  

N/A	  

N/A	  

N/A	  

6

20	  

17	  

11	  

8	  

7	  

3	  

1	  

6

Tumor	  day*	  

HCC	  

CRC	  

ESOGAS	  

PB

9	  

16	  

17	  

18

3	  

11	  

12	  

17

3	  

5	  

5	  

5

15	  

32	  

34	  

39

Days	  at	  clinic	  –	  mean	  (SD) 1.5	  (0.87) 2.0	  (1.9) 3.0	  (0.89)

Known Factors Summarized Answers Grade (min-max)

1.	   Facili6es

The	  gastroenterologist	  and	  surgeon	  were	  saRsfied	  with	  
the	  faciliRes.	  However,	  the	  radiaRon	  and	  medical	  
oncologists	  were	  less	  saRsfied.	  This	  resulted	  from	  a	  
lack	  of	  available	  consultaRon	  rooms.	  The	  nurses	  were	  
also	  dissaRsfied	  with	  the	  number	  of	  consultaRon	  
rooms.	  	  PotenRal	  improvements	  that	  were	  menRoned	  
included:	  increasing	  the	  number	  of	  consultaRon	  rooms	  
and	  realizing	  a	  schedule	  for	  the	  allocaRon	  of	  
consultaRon	  rooms.	  	  

5-‐8.5

2.	   Workload

The	  balance	  between	  the	  tasks	  at	  hand	  and	  the	  Rme	  
available	  was	  described	  as	  good	  to	  very	  good,	  although	  
the	  workload	  differs	  per	  day.	  The	  days	  that	  ESOGAS	  
and	  PB	  paRents	  visit	  the	  clinic	  can	  be	  especially	  
demanding.	  All	  Physicians	  experienced	  some	  
emoRonal	  strain.	  However,	  only	  1	  MD	  described	  this	  
strain	  as	  too	  high.	  The	  nurses	  indicated	  a	  high	  
administraRve	  burden.	  The	  grade	  represented	  the	  
balance	  between	  workload	  and	  Rme,	  where	  1	  
indicated	  a	  very	  poor	  balance	  and	  10	  indicated	  an	  
opRmal	  balance.	  

7-‐9

3.	   Exer6ng	  control

Half	  of	  the	  Physicians	  indicated	  to	  have	  lijle	  individual	  
control,	  since	  they	  are	  part	  of	  a	  team.	  This	  was	  
appreciated	  by	  both	  nurses	  and	  Physicians.	  The	  other	  
half	  indicated	  to	  have	  individual	  control	  over	  their	  
paRents	  and	  different	  tasks.	  The	  nurses	  indicated	  their	  
work	  is	  more	  independent	  than	  usual	  and	  
consequently	  they	  experience	  a	  high	  responsibility.	  
This	  was	  seen	  as	  an	  improvement.	  PotenRal	  
improvements	  that	  were	  menRoned	  included	  more	  
focus	  on	  training	  and	  educaRon	  for	  the	  residents	  and	  
fellows.	  

6-‐9

4.	   Acknowledgement All	  Physicians	  claimed	  an	  appreciaRon	  by	  both	  their	  
peers	  and	  their	  supervisors,	  although	  it	  was	  not	  

5-‐8.5

5.	   Development	  	   
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  opportuni6es

All	  Physicians	  indicated	  possibiliRes	  for	  development	  
through	  case	  studies	  and	  research.	  The	  nurses	  
indicated	  opportuniRes	  to	  develop	  themselves	  with	  
conferences	  and	  the	  innovaRve	  structure	  of	  the	  FTC.	  
PotenRal	  improvements	  menRoned	  by	  the	  residents	  
included	  more	  feedback	  from	  a	  supervisor.	  Both	  
residents	  and	  nurses	  suggested	  an	  evaluaRon	  at	  the	  
end	  of	  the	  day.

3-‐8.5

6.	   Work	  atmosphere

All	  interviewees	  indicated	  that	  the	  work	  atmosphere	  
was	  pleasant	  and	  that	  they	  enjoy	  working	  at	  the	  FTC.	  
Although	  the	  nurses	  menRoned	  a	  reluctance	  to	  
confront	  a	  MD	  with	  his	  mistakes.	  PotenRal	  
improvements	  regarded	  a	  secluded	  space	  for	  the	  
Physicians	  to	  discuss	  paRents.	  	  

8-‐9

7.	   Significance

All	  Physicians	  indicated	  to	  understand	  the	  significance	  
of	  a	  fast	  track	  mulRdisciplinary	  outpaRent	  clinic	  like	  the	  
FTC.	  Most	  important	  contribuRng	  factors	  consist	  of	  fast	  
diagnosRcs	  for	  the	  paRent;	  mulRdisciplinary	  decision	  
making;	  bejer	  care	  for	  paRents	  and	  an	  increasing	  
paRent	  influx

7-‐9

Waiting time in days First Interview Subsequent Interviews

Pa6ent	  ID	  no. FTC Pa6ent Experience Expecta6on Experience Expecta6on

1 1 2 Short As	  expected Did	  not	  change Did	  not	  change

2 6 8 Short As	  expected Long Longer	  than	  expected

3 6 6 Acceptable Could	  not	  be	  shorter Short Shorter	  than	  expected

4 5 5 Short Shorter	  than	  expected Did	  not	  change Did	  not	  change

5 - - Short No	  expectaRons Did	  not	  change Did	  not	  change

6 4 4 Acceptable Could	  not	  be	  shorter Short Shorter	  than	  expected

7 3 8 Long Longer	  than	  expected Did	  not	  change Did	  not	  change

8 7 11 Long Longer	  than	  expected Did	  not	  change Did	  not	  change

9 3 5 Acceptable Could	  not	  be	  shorter Did	  not	  change Did	  not	  change

Patient ID no. Gender Age (in years) Diagnosis
1 Male 80 PancreaRc	  cancer

2 Female 66 DissecRon	  celiac	  trunk

3 Male 65 Gastric	  cancer

4 Male 65 Rectal	  cancer

5 Female 74 Colon	  cancer

6 Female 73 Gastric	  cancer

7 Female 49 Cholangiocarcinoma

8 Male 43 Esophageal	  cancer

9 Male 47 PancreaRc	  cancer

Patient ID no. Gender Age (years) Treated at center Waiting time Preferred waiting time Experience

1 Male 80 Yes 28	  days Sufficient	  Rme	  to	  cope SaRsfied	  with	  waiRng	  Rme

2 Female 66 N/A N/A N/A Did	  not	  start	  treatment

3 Male 65 Partly 14	  days Sufficient	  Rme	  to	  put	  affairs	  in	  order SaRsfied	  with	  waiRng	  Rme

4 Male 65 Yes 14	  days Sufficient	  Rme	  to	  cope/ 
As	  short	  as	  possible

SaRsfied	  with	  waiRng	  Rme

5 Female 74 Yes* 9	  days As	  short	  as	  possible SaRsfied	  with	  waiRng	  Rme

6 Female 73 N/A N/A Start	  treatment	  when	  symptomaRc Did	  not	  start	  treatment

7 Female 49 No Unknown As	  short	  as	  possible SaRsfied	  with	  waiRng	  Rme

8 Male 43 Partly 31	  days As	  short	  as	  possible WaiRng	  Rme	  too	  long

9 Male 47 Yes 24	  days Sufficient	  Rme	  to	  cope SaRsfied	  with	  waiRng	  Rme

Variable N Dispatch	  6me	  Median	  
(IQR)

Reports	  dispatched	    
Day	  of	  visit	  (%) P	  value

Tumor	  specific	  MDTM*

<0.0001

HCC 9 2.0	  (0	  –	  1.0) 36.4

CRC 57 1.0	  (0	  –	  1.0) 12.5

ESOGAS 49 2.0	  (1.0	  –	  2.0) 	  	  5.5

PB 85 0	  	  	  	  (0	  –	  2.0) 13.3

Key aspects Pilot 
N=147 (%)

After (I) 
N=190 (%)

After (II) 
N=200 (%)

Part	  I	  of	  the	  form

PaRent	  History 46.3 100 97.5

PaRent	  wishes 16.3 31.0 27.5

Part	  II	  of	  the	  form

Presence	  of	  medical	  specialists 74.8 78.9 97.0

Diagnosis 14.3 94.2 99.0

TNM 14.3 32.6 37.5

Part	  II	  of	  the	  form

Treatment	  plan 93.2 97.9 99.5

Primary	  treaRng	  physician 65.3 67.9 99.5

Variable N Dispatch	  6me	  Median	  
(IQR)

Reports	  dispatched	    
Day	  of	  visit	  (%) P	  value

Tumor	  specific	  MDTM* <0.0001

HCC 11 1.0	  (0	  –	  2.0) 36.4

CRC 24 2.0	  (1.0-‐4.0) 12.5

ESOGAS 55 2.0	  (2.0-‐4.0) 5.5

PB 105 1.0	  (1.0-‐2.0) 13.3

Variable N Dispatch	  6me	  Median	  
(IQR)

Reports	  dispatched	    
Day	  of	  visit	  (%) P	  value

Tumor	  specific	  MDTM*

0.	  007

HCC 7 0	  (0	  –	  1.0) 57

CRC 38 0	  (0-‐0) 86

ESOGAS 45 0	  (0-‐0) 89

PB 101 0	  (0-‐0) 95

Phase I Initiation Phase II Final Design Phase III Implementation Phase IV Initiation

Determine	  organiza6on	  structure Determine	  pa6ent	  categories Assurance	  of	  finality	  previous	  phasesFirst	  pa6ent	  May	  2009

Reduce	  wai6ng	  lists Assign	  physical	  place	  to	  clinic Test	  run Evaluate	  root	  causes	  of	  problems

Establish	  alliances Ascertain	  capacity	  staff Improve	  logis6c	  process

Ascertain	  IT	  infrastructure Shape	  administra6ve	  process

October	  -‐	  December	  2008 November	  -‐	  December	  2008 January	  -‐	  April	  2009 May	  -‐	  June	  2009

Methodical 
Strategy (23%)

Negotiation 
Strategy (18%)

Programmatic 
Strategy (25%)

Interactive 
Strategy (21%)

Push Migrate NegoRate Pull Discover

Control	  by	  top IniRaRve	  by	  top More	  parRcipants ParRcipatory InteracRve

Purposeful Purposeful Result-‐oriented Problem-‐oriented ProspecRve

Legi6mate	  power Expert	  power PosiRon	  power Indirect	  power ImaginaRve

Input	  controllers Input	  counsellor Input	  parRcipants	   Input	  employees Input	  team

Power-‐compulsion RaRonal-‐empirical NegoRate NormaRve	  re-‐educaRve Dialogue	  and	  confrontaRon

No	  par6cipa6on Lijle	  parRcipaRon PoliRcal	  process High	  parRcipaRon InteracRon

Very	  lifle	  capacity	  for	  change Lijle	  capacity	  for	  change Slight	  capacity	  for	  change Limited	  capacity	  for	  change High	  capacity	  for	  change

1

Table 4: Risk of Bias and quality of included studies. 
Bias assessed with the Cochrane tool to “Assess risk of bias in cohort studies” (Appendix). Quality assessed with the quality 
assessment tool for “Before-after studies” and “For observational cohort and cross-sectional studies” from the National 
Heart, Lung, and Blood Institute (Appendix). 1: Definitely yes (low risk of bias); 2: Probably yes; 3: Probably no; 4: Definitely 
no (high risk of bias)
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TREATMENT PLAN

Thirteen studies described treatment plans formulated by a multidisciplinary team 59, 

61-69, 71, 72. Of these thirteen studies, nine studies described whether the treatment plan, 
formulated by the referring physician, was changed after discussion by the MDT 62, 64-70, 

72. These studies reported on 42 to 1747 patients and found that 23.0% - 41.7% of the 
treatment plans formulated by the referring physician were changed after discussion 
by the MDT 62, 64-70. Changes in treatment plan could be divided into minor and major 
changes: minor changes were defined as additions to the originally stated treatment 
plan and occurred in 28.0% - 58.0% of the alterations made by the MDT. Major changes 
encompassed an alteration in treatment modality and occurred in 41.5% - 72.0% of the 
changes formulated by the MDTs 62, 64, 65. Treatment plans were most often changed after 
an alteration of the initial diagnosis or stage 65, 67, 68. In the study by Pawlik et al. 77% of the 
changes in treatment were after a change in diagnosis or stage, while for Snelgrove and 
colleagues, 100% of changes in treatment were due to changes in diagnosis 65, 68. Only 33% 
of changes in treatment were due to a change in diagnosis or stage in the study by Zhang 
et al 67. In six studies the authors did not report why the initial treatment plan formulated 
by the referring physician was changed after discussion at an MDTM 62, 64, 66, 69, 70, 72.

The three remaining studies focused on adherence to guidelines at an MDTM 59, 61, 

63; Dickenson et al. (pancreatic body cancer n=31), observed that more patients received 
chemotherapy after being discussed at an MDTM (43% vs 25%), while Burton et al. 
(rectal cancer n=298), used the circumferential resection marge (CRM) as indicator 
for the quality of their MDT. After implementation of mandatory preoperative MRI 
and discussion at the MDTM, there were significantly less positive CRMs: 1% after 
implementation of the MDTM vs. 26% before implementation 59. The patients not 
discussed at the MDTM did not receive preoperative neoadjuvant treatment. In the 
third study Freeman et al. (esophageal cancer n=255) found that for patients discussed 
at an MDTM, the treatment plan more often adhered to national guidelines: 98% vs 83%.

Two articles on patients with colorectal carcinoma (n=185 and201), two articles on 
esophageal and gastric cancer (n= 42 and 2450) and one article on various gastrointestinal 
malignancies (n=551) analyzed whether treatment decisions formulated by the MDT 
were actually implemented 58, 62, 68, 69, 71. The implementation rate ranged from 90%-100%. 
Reasons for not following MDT advise were comorbidity (45%) and patient preferences 
(35%), followed by new clinical information (10%), different opinion of the treating 
physician (5%) and unknown (5%) 58, 69.

1
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DISCUSSION
This systematic review focusses on literature regarding the value of gastrointestinal 
oncology MDTs by summarizing the changes in diagnosis and treatment plan formulated 
at the multidisciplinary team meeting for patients.. Changes in diagnosis occurred for 
18.4%-26.9% of the evaluated patients, changes in treatment occurred in 23.0%-41.7% 
of the evaluated patients. To our knowledge, this is the first systematic review to assess 
these outcomes in the field of gastrointestinal oncology 6, 54. 

Discussion of patients in an MDTM has many advantages. Different medical specialists 
convene to discuss diagnoses, to view radiographic imaging and review pathology. By 
discussion, the various medical specialists become more aware of the possibilities and 
the limits of every specialty. Both diagnostic capabilities and therapeutic options can 
easily be discussed, to ensure the best treatment for each individual patient. Currently, 
the economic advantage or disadvantage of an MDT is still unclear; during an MDTM, 
various medical specialists convene to discuss patients. Additionally many patients 
undergo repeat imaging at the clinic were the MDT resides 65, 67. Due to the widespread 
implementation of MDTs, this economic effect will be increasingly difficult to study. 
Several authors have mentioned that MDTMs likely require an increase in recourses and 
time 3, 4. However, it can be argued that the use of MDTMs can actually reduce time and 
recourses. When an MDT is situated in a fast track clinic, patients are more effectively 
cared for. Patients generally have less return visits, since their diagnosis and treatment 
plan can be finalized in a single day 65, 67, 71. 

For patients with a (GI) malignancy it is important to receive a correct diagnosis and 
staging of the disease, since this will lead to a correct treatment plan. Patients discussed 
at an MDTM seem to have more accurate diagnoses than patients diagnosed by a single 
physician. This statement is supported by the observed changes made in diagnosis for 
patients discussed in an MDTM: 18.4-26.9%. It is probable that team members better 
adhere to diagnostic protocols and therefore formulate more accurate diagnoses 60, 61. 
Although the included studies show little evidence whether these changes in diagnoses 
are accurate changes, both Basta et al. and Davies et al., did prove that diagnoses 
formulated at an MDTM are often correct. They validated this with pathology samples 
and follow up 13, 71. Only, Basta and colleagues also validated whether changes in diagnosis 
and stage formulated by the MDT were correct. They found that 99.2% of the changes in 
diagnosis or stage were correct 71. Furthermore, we found that the presence of a physician 
with knowledge of the patient increases the number of accurate diagnoses. Interestingly, 
the number of patients discussed, or the duration of the meeting does not influence the 
patient’s chance of a correct diagnosis 71.

We also found that discussion at an MDTM can lead to a different treatment plan that 
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better adheres to existing guidelines. However, none of the authors of the included 
studies describes which guidelines were used at their institute.  We suspect that 
discussion at an MDTM improves survival, however the question remains whether this 
is actually so. Unfortunately only two of the included studies addressed survival after 
changes in diagnosis or treatment, and only one of these studies showed a favorable 
effect of discussion at an MDTM 60, 63. 

 Treatment plans for patients with a GI-malignancy formulated by an MDT, are often 
implemented. The major reasons for not implementing a treatment plan were patient 
morbidity and preferences; it is important to know the patient’s condition and wishes 
in advanced. There are several ways to ensure patient’s wishes and physical condition 
are taken into account. The presence of a physician who has met the patient is one the 
most influencing factors to ensure that due attention is paid to the wishes and physical 
condition of the patient 71. Other ways of ensuring the patient’s physical condition 
and wishes are taken into account also exist: nurses, nurse practitioners or psycho-
oncologists can be employed to ensure these aspects are incorporated into the decision-
making process. Additionally, the patient can be present at the MDTM to ensure his 
wishes are taken into account when formulating a treatment plan. However, the latter 
is not often employed. This could be due to several reasons including the use of medical 
terminology, which is usually difficult to understand for patients or even frightening 73. 
Also, it seems most healthcare providers do not wish to have patients present during 
the MDTM 74. Furthermore, sometimes patients are not yet aware of their diagnosis at 
time of multidisciplinary team meeting. It is of course unacceptable to tell patients their 
diagnosis within the 4 minutes usually used to discuss patients during an MDT 73-76.

One of the strengths of this review is renewed attention to a subject that has become 
integrated in our healthcare system. Our systematic review corroborates the conception 
that MTDMs positively contribute to modern healthcare. This is substantiated by the 
changes in diagnosis and treatment plan reported by the included studies. Important 
factors to ensure a correct diagnosis and that the treatment plan is followed, include the 
presence of a physician with knowledge of the patient and documentation of the patient 
wishes with regard to treatment and the patients comorbidities. Importantly, most 
physicians enjoy working together in an MDTM 17, 77. 

This review also has some limitations. The group of patients with gastrointestinal 
malignancies is still fairly heterogeneous, it may be difficult to compare these groups. 
A quantitative analysis, like a meta-analysis, was not possible due to the heterogeneity 
of the included studies. The types of studies included in this review have all used study 
methodologies more prone to bias and of lesser scientific quality: i.e. (retrospective) 
cohort studies or before-after studies. This is common in comparative studies 
assessing health care outcomes 6, 11, 78, 79. We have found several definitions used to 

1
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describe multidisciplinary team meetings, however due to the wide variability in the 
definitions used in literature, it is possible there are definitions unknown to us. The 
different definitions used for MDTs as well as the differences in outcome measures 
further increase the difficulty of objectively studying the effect of MDTs and MDTMs on 
healthcare. This could have limited our ability to search for and find relevant literature, 
it is possible relevant literature has been missed. There were no studies that reported 
an MDT performing worse than a single physician, although one study reported no 
difference 61. This could be due to the enhanced care delivered when treated by the 
MDTs, or a publication bias. Furthermore these studies are more prone to selection bias 
since either retrospective cohorts were used or the discussion of patients at an MDTM 
was at the sole discretion of the treating physician. Both of these can cause discrepancies 
between the pre and post MDT- groups. None of the studies have taken into account 
changes in treatment over time.

CONCLUSION 
The majority of the reviewed studies found that MDTs have definite advantages: better 
adherence to guidelines, better diagnostics, better adherence to formulated treatment 
plans. These advantages seem to outweigh the disadvantages, i.e. economic costs. To 
objectively compare the advantages with the disadvantages, MDTs and MDTMs should 
be more clearly defined. Furthermore their outcome measures should be defined. Studies 
and reviews that show how MDTMs influence patient care and work satisfaction are of 
the utmost importance. However, in light of the presented evidence, we firmly believe 
in both the benefit and durability of MDTMs; multidisciplinary teams are here to stay!
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Background Multidisciplinary cancer team meetings are intended to optimize the 
diagnosis of a patient with a malignancy. The aim of this study was to assess the 
number of correct diagnoses formulated by the MDT and whether MDT-decisions were 
implemented.
Methods In a prospective study, data of consecutive patients discussed at gastrointestinal 
oncology MDT-meetings were studied. MDT-diagnoses were validated with pathology 
or follow-up. Factors of influence on the correct diagnosis were identified by use of 
a Poisson regression model. Electronic patient records were used to assess whether 
MDT-decisions were implemented. Reasons to deviate from these decisions were hand-
searched within these records. 
Results In 74 MDT-meetings, 551 patients were discussed 691 times. The MDTs 
formulated a correct diagnosis for 515/551 patients (93.4%). For 120/551 (21.8%) of 
these patients the MDT changed the referral diagnosis. Of the MDT-diagnoses, 451/515 
(87.6%) were validated with pathology. Patients presented to the MDT by their treating 
physician, were 20% more likely to receive a correct diagnosis (RR 1.2 CI 1.1 – 1.5). The 
number of patients discussed or the duration of the meeting did not influence this (RR 
1.0 CI 0.99 – 1.0; RR 1.0 CI 0.9 – 1.1; resp.). MDT-decisions were implemented in 94.4% 
of cases. Deviations of MDT-decisions occurred when a patient’s wishes or physical 
condition were not taken into account.
Conclusion MDTs rectify 20% of the referral diagnoses. The presence of the treating 
physician is the most important factor to ensure a correct diagnosis and adherence to 
the treatment plan.

ABSTRACT
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Multidisciplinary cancer team meetings are intended to optimize the diagnosis for 
patients with malignancies, thereby increasing the likelihood that patients will receive 
the best possible care 1. A multidisciplinary team (MDT) consists of health care 
professionals from different disciplines, who offer their specific service and contribute to 
the best care for each individual patient 2-4. MDTs have been implemented worldwide to 
increase the quality of care. However the extent to which gastrointestinal (GI) oncology 
MDTs actually improve the quality of care remains undetermined.

In many other countries, including the Netherlands, MDTs have become mandatory 
3,5,6. This has made the evaluation of the influence of MDTs on the quality of care, 
increasingly difficult: there is no comparable control group for patients evaluated by 
an MDT, rendering randomized controlled trials impossible. To assess the quality of 
MDTs, different studies have suggested evaluating survival. However, these studies are 
likely subject to bias; when a prospective intervention group is compared to a historic 
cohort, differences in treatment over time may influence results 1,6-8. Since the use of a 
prospective control group is unfeasible, it is difficult to determine the influence of MDTs 
on the quality of care with a direct performance measure (e.g. survival). Instead, Kurpad 
et al. and Lamb et al., suggested an indirect measure may be used to evaluate the impact 
of MDTs; the decision-making process. 1,4,9 The decision-making process can be assessed 
using the number of correct diagnoses formulated by the MDT 1,4,9-13. 

Until now, studies describing MDTs or their decision-making process do not concern GI 
malignancies, are of retrospective design, or involve a subjective evaluation by medical 
professionals 3,9,10,14,15.  Some variables described in these studies, however, can be used in 
a prospective study: the presence of a chairperson, the presence of the treating physician, 
the number of patients discussed, time pressure, interruptions such as frequently 
ringing pagers, and the presence of all necessary medical specialties 2,4,16.

To ensure that patients receive the best possible care, it is not only important to assess 
whether the correct diagnosis is made, but also to determine whether the MDT-
decisions are implemented: approximately 18% of MDT-decisions are not implemented 11 

. Understanding the reasons for not implementing MDT-decisions could improve the 
quality of care and should also be taken into account when studying the decision-making 
process of an MDT 3,4,11,17. 

The primary objective of this study was to evaluate the decision-making process of a 
GI cancer MDT at a tertiary referral center, and factors influencing this process. Since 
time pressure is considered to be very influential on the decision making process, factors 
influencing the duration of the MDTs and individual patient discussions were also 

INTRODUCTION
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evaluated 2,4,16. The secondary aim of this study was to evaluate whether MDT-decisions 
were implemented and which factors were responsible for not implementing these 
decisions. 

METHODS

SETTING

This prospective study was conducted at a fast track clinic (FTC) for patients with 
(suspected) GI malignancies. The FTC is a tertiary referral center located in a university 
hospital in the Netherlands. Four tumor specific MDT-meetings are held from Monday to 
Thursday: hepatocellular carcinoma (HCC), colorectal carcinoma (CRC), esophageal and 
gastric cancer (ESOGAS) and pancreatobiliary tumors (PB). Each meeting is attended 
by a tumor-specific MDT consisting of specialized GI cancer nurses and representatives 
from each involved specialty (specialty physicians): surgery, gastroenterology, medical 
oncology, radiation oncology, radiology, pathology and nuclear medicine. After referral by 
a medical specialist, imaging is re-reviewed by a specialized radiologist. If the imaging is 
missing or not current enough, additional imaging is performed. The additional imaging 
is performed before the multidisciplinary team meeting, on the day of the appointment. 
Pathology samples are requested after each referral and are preferably assessed before 
the meeting. However, since our waiting time to the outpatient clinic is six days or less, 
pathology can be delayed.

New patients spend one full day at the FTC. In the morning they are seen by the treating 
physician (either a surgeon or gastroenterologist) who evaluates their symptoms and 
performance status. At noon, the tumor-specific MDT convenes for a lunch meeting, 
and patients are (preferably) presented by the treating physician. During this meeting 
the MDT either confirms or rectifies the referral diagnosis and formulates a treatment 
plan for each individual patient. All decisions made by the MDT are documented ‘real-
time’ in a shared electronic patient record (EMR). The EMR is accessible to all specialty 
physicians and the specialized nurses, enabling them to consult the notes documented 
during the MDT-meeting, ensuring all conveys the same information to the patient.

In the afternoon following the meeting, the treating physician discusses the MDT-
diagnosis and treatment plan with the patient. If a diagnosis or treatment plan cannot be 
formulated during the MDT-meeting, the patient is discussed again during a subsequent 
MDT-meeting. For the purpose of this study, these patients are defined as follow-up 
patients. Generally, follow-up patients don’t spend the entire day at the FTC.
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DATA COLLECTION

The decision-making process of the MDT was investigated by assessing the number 
of correct diagnoses formulated by the MDT, and the number of rectified referral 
diagnoses. An independent researcher recorded the MDT-diagnosis during the meeting 
and compared this to the referral diagnosis. Diagnoses formulated by the MDT were 
validated either by pathology (preferred), or imaging and laboratory results. The patients 
with a diagnosis not confirmed by pathology or with a benign diagnosis were observed 
during follow up. The variables recorded during the meetings are documented in Table 
1. Clinical data gathered from the EMR included age, gender, MDT-diagnosis and stage, 
referral diagnosis and pathology results.

The data of patients discussed at consecutive MDT-meetings were collected at two 
time intervals, the first interval was from December 2012 to March 2013. From March 
to April 2013 a software upgrade was performed, comprising a new form in the EMR to 
facilitate documenting the decisions made by the multidisciplinary team.  Three months 
later, the form was adapted to increase user friendliness. Although the same information 
was documented in both forms, the new form differed in structure from the previous 
form; more input-fields needed to be filled in. For instance, additional input fields for the 
treating physician and the chairperson, as opposed to one general input field. Since this 
could potentially introduce a bias of the time measurements of the patient discussions, 
no data were included during this period 18. From September 2013 to December 2013 data 
collection for the second interval took place. Patient characteristics of the first period 
and second period were compared with a Chi-square test to evaluate the presence of any 
differences and to ensure the two groups could be analyzed as a single cohort.

Adherence to MDT-decisions was assessed during follow up, using all available 
information, e.g. charts, medical letters. If treatment differed from the MDT-decision, 
hospital records where examined to determine why these changes in the treatment plan 
were made. 

DATA ANALYSIS

Statistical analysis was performed with SPSS v21.0 software (IBM Inc. Armonk NY). 
To approximate the relative risk of a correct diagnosis at the first MDT-meeting, a 
multivariable modified Poisson regression analysis was used. Included variables were 
based on clinical relevance and supported by literature (Table 1) 2,4,16. With the Poisson 
analysis the error for the approximated relative risk can be overestimated. Therefore 
a robust error variance procedure known as sandwich estimation was used to obtain 
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confidence intervals (CI) 19. The model was corrected for the different tumor specific 
MDTs.

To identify factors influencing the duration of the MDTs and the discussion of the 
individual patient, two multivariate linear regression models were used. Included 
variables were based on clinical relevance, supported by literature (Table 1)2,4,16.  Both 
models were corrected for the differences between the various tumor specific MDTs.  

ETHICS COMMITTEE APPROVAL

Due to the observational nature of this study, the local Medical Ethics Committee 
determined that formal approval was not required.
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Variable
Poisson	  analysis 
(correct	  diagnosis)

Linear	  regression 
(dura6on	  mee6ng)

Linear	  regression 
(dura6on	  pa6ent	  discussion)

Presence/absence	  of	  the	  specialty	  physicians - + +

Presence	  of	  the	  trea3ng	  physician + -‐ +

Total	  number	  of	  people	  present - + -‐

Presence	  of	  a	  chairperson + + +

Number	  of	  interrup3ons	  during	  the	  mee3ng* + -‐ +

Dura3on	  of	  the	  mee3ng + +¥ +¥

Dura3on	  individual	  pa3ent	  discussion	  (minutes) + -‐ -‐

Follow	  up	  pa3ent	  yes	  or	  no - - +

Total	  number	  of	  pa3ents	  discussed + + -‐

The	  need	  for	  addi3onal	  imaging	   + -‐ -‐

Change	  of	  referral	  diagnosis	  or	  treatment - - +

1

Table 1: Variables recorded during meeting. 
*Including specialty physicians, but also researchers, nurses, students and residents 
**Interruptions consisted of doctors arriving late or leaving early and ringing pagers. ‘Late arrival’ was defined as arrival after 
the start of the meeting or delaying the scheduled start of the meeting by more than two minutes
¥Delay of the start of the meeting in minutes

RESULTS 
Seventy-four GI cancer MDT-meetings took place in six months with a mean duration of 
63 minutes (SD+/- 14). In total, 691 discussions took place for 551 new patients; of which 
140/551 patients were discussed in 2 or more MDT-meetings. The mean discussion time 
per new patient was 05:34 min (SD +/- 2; CI 5:18 – 5: 49), and 4:20 min (SD 2:52; CI 4:00 
– 4:41) per follow up patient was. Patient characteristics were similar during both time 
periods, with the exception of the number of HCC patients discussed (Table 2).

The MDTs formulated a diagnosis for 545/551 patients (Figure 1). In 515/551 (93.5%) pa-
tients, the MDT-diagnosis was correct, of which 449/551 (81.5%) of the diagnoses were 
formulated at the first MDT-meeting. In total, 87.8% (n=451/545) of the diagnoses were 
validated with pathology. In 64/545 patients (11.7%) the diagnosis was based solely on 
imaging and laboratory results, none of which were changed during follow-up (median 
9.0 months; min-max: 0-35).  For the 6/551 (1.1%) patients in whom the MDT couldn’t 
formulate a diagnosis, additional biopsies and imaging were performed, however still no 
consensus could be reached and no treatment plan was proposed. Of the 30/551 patients 
incorrectly diagnosed by the MDT, 14/551 (2.5%) had a benign diagnosis (cholecystitis 

2
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Characteris*cs 1st	  period 2nd	  period P-‐value

N 277 274 	  

Age	   mean	  (SD) 	  	  63	  (11.6) 	  	  66	  (24.8) 0.24

Male	   N	  (%) 178	  (64) 173	  (63) 0.49

2nd	  opinion 	  	  39	  (14) 	  	  64	  (23) 0.87

Diagnosis	  on	  1st	  MDTM 0.39	  	  

Correct	  diagnosis N	  (%) 238	  (86) 240	  (88)

Incorrect	  diagnosis N	  (%) 8	  (3) 	  	  10	  (4) 	  

Treatment	  intent   0.26

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Cura*ve N	  (%) 105	  (38) 123	  (45) 	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Pallia*ve N	  (%) 	  	  78	  (28) 	  	  78	  (29) 	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Unknown N	  (%) 	  	  72	  (26) 	  	  56	  (20) 	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Not	  Applicable N	  (%) 	  	  22	  (8) 	  	  17	  (6) 	  

Tumor	  Specific	  MDT	  	  HCC	   N	  (%) 31	  (11) 	  	  19	  (7) 0.0	  46

	  	  	  	  	  	  	  	  	  	  	  	  CRC	   N	  (%) 56	  (20) 	  	  56	  (20) 0.95

	  	  	  	  	  	  	  	  	  	  	  	  ESOGAS	   N	  (%) 74	  (27) 	  	  87	  (32) 0.19

	  	  	  	  	  	  	  	  	  	  	  	  PB	   N	  (%) 116	  (42) 112	  (41) 0.81

Time/MDTM	  (hours)	  HCC mean	  (SD) 45:54	  (16) 39:16	  (7) 7

	  	  	  	  	  CRC	   mean	  (SD) 50:32	  (12) 53:44	  (17) 0.43

	  	  	  	  	  ESOGAS mean	  (SD) 63:00	  (11) 62:00	  (11) 0.13

	  	  	  	  	  PB mean	  (SD) 71:00	  (7) 73:00	  (9) 0.18

Time/pa*ent	  (min)	  	  HCC mean	  (SD) 06:28	  (2) 07:23	  (3) 0.34

	  	  	  	  CRC mean	  (SD) 05:34	  (2) 06:09	  (3) 0.30

	  	  	  	  ESOGAS mean	  (SD) 05:32	  (2) 05:09	  (3) 0.40

	  	  	  	  PB mean	  (SD) 04:27	  (1) 04:59	  (2	  ) 56

1

Table 2: Patient Characteristics P-values calculated with a Chi-square test. 
*1st period: December 27th 2012 to March 12th 2013;
**2nd period: September 24th 2013 to December 5th 2013. 
Ⱶ Only individual patients were considered in this table. HCC: hepatocellular carcinoma; CRC: colorectal carcinoma; 
ESOGAS: esophageal and gastric cancer; PB; pancreatic and biliary tumors. SD: standard deviation.
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n=4; pancreatitis n=3; gall stones n=1; diverticulitis n=1; lipoma n=1; leiomyoma n=1; 
hemangioma n=1; polyp n=2). For the remaining 16/551 patients, a malignant diagnosis 
was formulated following pathological investigation (n=7), surgery (n=7) or additional 
imaging (n=2).

Figure 1: Diagnoses formulated by multidisciplinary team (MDT). 
In total, the MDT formulated a diagnosis for 545 patients. The MDT formulated an accurate diagnosis for 515 (93.5%)  pa-
tients of which 451 were validated with pathology.  The MDT formulated 30 inaccurate diagnoses. The MDT formulated a 
new diagnosis for these patients after review of additional information. Eventually, 14 patients who previously had received a 
malignant diagnosis, turned out to have benign disease. 
* Diagnosis uncertain and treatment never initiated

The MDT changed the referral-diagnosis for 121/551 (22.0%) patients. In one patient, 
the referral diagnosis was incorrectly changed from esophageal to gastric cancer. Of the 
120/551 (21.8%) patients with a rectified diagnosis, 11 patients were referred without 
a diagnosis, but with high suspicion of malignancy. For two of these patients, the MDT 
formulated a benign diagnosis. For the 109/120 patients referred with a diagnosis, both 
diagnosis and stage were rectified for 17/551 (3.1%). Of these patients, 14 initially diag-
nosed with localized disease were re-classified to metastatic disease and four patients 
referred with metastatic disease were re-classified to localized disease. Stage alone 
was changed in 27/551 patients (4.9%), of which five patients referred with metastatic 
disease were re-diagnosed to have localized disease.

Imaging/lab
N=64

Pathology
N=451

First diagnosis 
by MDT accurate

N=515 (93.5%)

Referrals
N=551

First diagnosis
inaccurate

N=30 (5.4%)

Second diagnosis
MDT benign
N=14 (2.5%)

Second diagnosis
MDT malignant

N=15 (2.9%)

No diagnosis
N=6 (1.1%)

Diagnosis formulated after meeting

• Mammacarcinoma with 
pancreasmetastasis (not 
validated) (n=1)

• Pancreatic cancer (not 
validated) (n=1)*

• Liver tumor (malignant), no 
classifying pathology after 
autopsy (n=1)

• Cholecystitis (n=1)
• Pancreatichead carcinoma 

with livermetastasis (n=1)
• Oesophagealcancer with 

lung and livermetastasis 
(n=1)
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Figure 2: Changes in referral diagnosis. Dx=diagnosis; M+/- change in staging of disease. 
Of the 551 patients referred, the MDT diagnosis was the same as the referral diagnosis for 431 patients. Eleven patients were 
referred without a diagnosis The MDTs diagnosed all patients, of these patients 3 were diagnosed with a cholangiocarcino-
ma, of which 1 patient also had liver metastasis, 2 patients had a benign diagnosis while the remaining 6 patients had various 
malignancies. The patients referred without a diagnosis were suspected for a malignancy. For 67 patients the diagnosis alone 
was changed, of these patients, 33 had a benign diagnosis.

Fifteen patients initially diagnosed with localized disease, were re-diagnosed to 
metastatic disease. The remaining seven patients had more extensive metastatic disease 
than diagnosed by the referring physician. Diagnosis alone was  rectified in 67/551 
(12.2%) patients. Of these patients 33/551 (6.0%) were re-diagnosed to benign disease 
(Figure 2). Rectified diagnoses were more often observed for patients discussed by the 
PB-MDT (32.9%), compared to the other MDTs. Following correction for the different 
MDT-meetings, the treating physician was the most influential factor to ensure a correct 
diagnosis: patients were 20% more likely to receive a correct diagnosis (RR1.2, CI 1.01 
– 1.47). Patients were less likely to be diagnosed correctly when additional tests were 
needed after the MDT meeting (RR0.8, CI 0.76 – 0.93). The number of patients or the 
duration of the meeting did not influence this (CI 0.98 – 1.0) (Table 3). The duration of 
a patient’s discussion increased when the MDT changed the referral diagnosis (0:31 
minutes/patient, CI 0:02 – 1:01), or when a chairperson was present (1:14 minutes/
patient, CI 0:32 – 1:24) (Table 4). However, these variables didn’t influence the probability 
of a correct diagnosis (CI 0.98 – 1.01) (Table 3).

Accurate referral 
diagnosis 

N=431 (78%)

Dx & M+/-
N=17 (3.1%)

Dx
N=67 (12.2%)

Benign diagnosis
N=33 (6.0%)

Referrals
N=551 (100%)

M+/-
N=27 (4.9%)

Inaccurate referral 
diagnosis 

N=109 (20%)

No referral
diagnosis
N=11 (2%)

• Cholangiocarcinoma (3x) with  
liver metastasis (1x)

• HCC
• Rectal cancer with peritoneal 

metastasis
• Sigmoid cancer
• Pancreatic cyst
• Duodenum cancer
• IPMN
• Lymphoma
• Pancreatic head cander
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Variable RR 	  	  	  	  	  95%CI P

Trea1ng	  physician (Yes) 1.2 1.02	  –	  1.47 0	  .046

Dura1on	  pa1ent	  discussion 1.0 0.98	  –	  1.00 0.24

Dura1on	  MDTM	   1.0 0.99	  –	  1.00 	  0.26

Addi1onal	  tests	  needed (Yes) 0.8 0.76	  –	  0.93 	  <0.001

Presence	  chairperson (Yes) 1.0 0.97	  –	  0.10 0.31

Total	  number	  of	  pa1ents 1.0 0.98	  –	  1.01 0.29

Interrup1ons 1.0 0.99	  –	  1.01 0.67

1

Table 3: Poisson analysis of variables influencing correct diagnosis
Multivariable analysis with modified Poisson regression to estimate the relative risk (RR). Variable ’Treating physician (yes)’  
indicates that the treating physician has presented the patient to the MDT. The variable ‘Additional tests needed (yes)’ 
indicates the need for additional tests and the variable ‘Presence chairperson (yes)’ indicates a chairperson was present.
MDTM = multidisciplinary team meeting. Corrected for tumor specific MDTs.

A treatment plan was formulated for 542 patients. Fifteen patients were excluded from 
analyses because it was unclear what treatment they received (n=6) or no treatment 
plan was formulated (n=9). Of the remaining 31/536 (5.8%) patients received a different 
treatment than advised by the MDT. Deviation occurred when patients’ wishes or 
physical condition were not taken into account: 15 patients preferred a different or no 
treatment and 14 patients were physically unable to undergo the preferred treatment, 
of which four patients died before treatment could be initiated and four patients had 
progressed further than was assumed by the MDT. Treatment for one patient changed 
after a second opinion from another specialized oncology center and two patients were 
incorrectly diagnosed by the MDT. After their diagnosis was corrected, these patients 
were treated accordingly. 

2
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Variable Influence	  on	  dura0on 95%CI p-‐value

Dura0on	  MDTM

Pa0ents 	  2:20	  	  	  minutes 	  	  	  	  	  1:29	  –	  3:10 <0.001

Interrup0ons* 	  0:14	  	  	  minutes 	  	  	  	  	  0:03	  –	  0:26 0	  .015

Minutes	  late	  star0ng	  mee0ng -‐0:53	  	  	  minutes 	  	  -‐2:10	  –	  0:22 0.16

Absence	  medical	  specialist 	  3:24	  	  	  minutes 	  	  -‐1:48	  –	  8:37 0.19

Presence	  chair	  person 	  0:57	  	  	  minutes 	  	  -‐4:19	  –	  6:14 0.71

Total	  physicians	  present 	  0:54	  	  	  minutes	  	   	  0:02	  –	  1:46 0.	  042

Total	  non-‐	  physicians	  present -‐0:07	  	  minutes 	  	  -‐1:46	  –	  0:56 0.79

Tumor	  type HCC Reference	  group

CRC 	  1:51	  	  minutes 	  	  -‐4:32	  –	  8:15

ESOGAS 	  0:52	  	  minutes 	  	  -‐5:30	  –	  7:14

PB 	  4:34	  	  minutes 	  	  -‐4:49	  –	  3:58

Time	  per	  pa0ent**

Follow	  up	  pa0ent -‐1:47	  	  minutes -‐2:10	  –	  -‐1:18 <0.001

Interrup0ons -‐0:03	  	  minutes -‐0:07	  –	  0:10 0.16

Minutes	  late	  star0ng	  mee0ng 	  0:05	  	  	  minutes -‐0:01	  –	  0:12 0	  .090

Presence	  chair	  person 	  0:35	  	  minutes 0:08	  –	  1:03 0.	  010

Trea0ng	  physician -‐0:07	  	  minutes -‐0:58	  –	  0:44 0.59

Absence	  medical	  specialist -‐0:03	  	  minutes -‐0:30	  –	  0:21 0.81

Changing	  diagnosis 	  0:28	  	  minutes 	  0:02	  –	  1:01 0	  .056

Changing	  treatment 	  1:14	  	  minutes 	  0:32	  –	  1:24 0	  .01

Tumor	  type HCC Reference	  group

CRC -‐1:31	  	  minutes -‐2:18	  –	  -‐0:38

ESOGAS -‐1:36	  	  minutes 	  -‐2:21	  –	  -‐0:46

PB	   -‐2:38	  	  minutes 	  -‐3:21	  –	  -‐1:51

1

Table 4: Linear regression model of variables influencing duration. 
Linear regression model. Variable treating physician indicates whether the treating physician has presented the 
patient to the MDT (yes or no). * Interruptions per minute, corrected for total duration of MDTM. **All patients 
included. MDTM = multidisciplinary team meeting
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This is the first study that has prospectively evaluated how often MDTs formulate a 
correct diagnosis and the factors that influence this. The value of a correct diagnosis lies 
in the assumption that a correct diagnosis will lead to a proper treatment plan, avoiding 
over or under treatment 4,20.  The present study shows that MDTs formulate a correct 
diagnose and stage for 94% of the referred patients. The MDT rectified the referral 
diagnosis and stage in 22% of the evaluated patients. The presence of the treating 
physicians was the most influential variable to ensure a correct diagnosis. 

Multidisciplinary teams are increasingly initiated to, ultimately, improve patient 
outcomes 1,4,15,21,22. The development of multimodal treatments further emphasizes the 
need for a multidisciplinary approach. Although it may seem unquestionable that MDTs 
have a positive effect on the patient outcomes, this remains difficult to evaluate 4,9,15.  This 
difficulty is inherent to comparative studies of health care outcomes and the fact MDTs 
have become mandatory in many western countries, limiting the use of a prospective 
control group 3,5,6,15.  Three studies from Johns Hopkins one-day diagnostic clinic, in the 
United States, tried to evaluate the effect of MDTs, by determining how often referral 
diagnoses and treatment plans are altered after evaluation by a specialized MDT 15,22,23.  
The first study by Pawlik et al., had a prospective design and found that a pancreas 
cancer MDT altered the initial diagnosis 22.2% of evaluated cases 23.   In a second study, 
of retrospective design, Zhang et al. observed that the MDT of a specialized liver clinic 
altered the diagnosis in 18.4% of the evaluated cases 22. The third study by Sundi et al. 
was also had a retrospective design. They found that 28.7% of men referred with prostate 
cancer had a change in their risk category or stage 15.  Most of the altered diagnoses 
described in these studies, were formulated after re-review of imaging and pathology or 
new findings resulting from additional diagnostic tests. Although these studies report 
the changes in referral diagnoses, they do not explicitly report if the diagnosis was 
correctly changed, nor do they report variables of influence on formulating an accurate 
diagnosis 15,22,23. 

There is some literature available on the variables of influence on decision making of 
MDTs, however, these factors have not been previously studied for gastrointestinal 
cancer MDTs. In a review of literature Lamb et al., noticed that the treating physician 
contributes to an improved decision-making process 12.  The present study confirmed 
this: the presence of the treating physician with pre-existing knowledge of the patient 
increases the probability of a correct diagnosis (RR 1.2). This physician is also most likely 
to know the patients’ wishes and to ensure an individualized treatment plan, emphasizing 
the importance of his presence. In single a case study design, studying a large gynecology 
cancer MDT, Lanceley et al.  found that time pressure, absence of medical specialists 
and lack of leadership negatively influenced the decision making.13  Unexpectedly, in this 

DISCUSSION
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study the duration of the MDT-meeting and the number of patients discussed (perceived 
time pressure), did not seem to influence the probability of a correct diagnosis at all. 
Furthermore our results also did not show that the presence of a chairperson or the 
absence of medical specialist influenced the probability of a correct diagnosis. However, 
we feel it is important to stress that an MDT will likely function better when all involved 
specialty physicians necessary to diagnose the patient are present 11,17.  

LIMITATIONS

The number of variables included in a linear or logistic regression model is restricted to 
the number of events divided by 10.  The MDT didn’t formulate a (correct) diagnosis at the 
first meeting for 66 patients, restricting the number of variables to six or seven. Factors 
of influence of the decision making process could have been missed by this restriction. 
Of the evaluated patients, 22% received a different diagnosis by the MDT. However, due 
to the selected patient group, it is unclear how these results can be extrapolated to other 
MDTs for either different malignancies or benign diseases. It is possible the effect of 
MDTs is greatest for patients with complex disease, like gastrointestinal malignancies. 
Furthermore, for many of the referrals it was unclear whether the referral diagnosis was 
formulated by an individual physician or a (less specialized) MDT. This can potentially 
create a bias in our results. 

The evidence proving the added value of MDTs in cancer care is growing and the results 
of this study further endorse this hypothesis. To improve the quality of MDTs adequate 
documentation of decisions made by the MDT accessible by all involved physicians and 
nurses is needed. This not only improves communication between different specialties, 
but also to ensures all physicians convey the same MDT advice to the patient. In our 
opinion, a shared EMR is necessary for a well-functioning MDT and both current and 
future EMRs should incorporate this. However, the most influential variable to ensure 
an accurate diagnosis and take into account both patient preferences and performance 
state is relatively simple and can easily be extrapolated to MDTs in other countries: 
every patient discussed by an MDT should be presented by a physicians who has seen 
and talked to the patient. 
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Background Work satisfaction experienced by physicians and nurses correlates pos-
itively with patient satisfaction. There are no studies that focus on the satisfaction of 
physicians and nurses working together within a multidisciplinary cancer team. Our 
aim was to evaluate the experiences and differences in work satisfaction of the medical 
specialists, residents and nurses at fast track clinic for patients with gastrointestinal 
malignancies (FTC). 
Methods A novel questionnaire was developed based on structured interviews. The 
questionnaire was sent to all physicians and nurses (n=77) who work at the FTC. 
Answers were given on a 5-point Likert scale. Data were analyzed using non-parametric 
tests.
Results The questionnaire was answered by 73 respondents (95% overall response 
rate). Overall satisfaction with the working conditions of our fast track outpatient clinic 
was high for all groups, although residents reported a higher emotional strain than spe-
cialists. The importance of a multidisciplinary one day diagnostics outpatient clinic was 
invariably rated as high to very high by all.
Conclusion Working in a multidisciplinary patient centered fast track outpatient clinic 
for gastrointestinal malignancies was considered an important addition to modern 
health care according to the involved physicians and nurses.

ABSTRACT
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Care for patients with cancer is complex and the diversity of treatment is increasing 
rapidly. Worldwide, multidisciplinary cancer teams are implemented to select the best 
of the multiple treatment options available 1. To provide not only multidisciplinary care, 
but also fast care, fast track multidisciplinary outpatient clinics are implemented 2-5. 
However, implementing a multidisciplinary outpatient clinic can be challenging. The 
ability of physicians and nurses to adapt to a new working environment and their ability 
to communicate adequately with each other is part of this challenge 6. In a university 
hospital in the Netherlands, an innovative multidisciplinary outpatient clinic has been 
initiated in 2009. This novel work environment and the willingness of physicians from 
different disciplines to work in such a multidisciplinary team, has been questioned by 
peers in and outside the Netherlands.

The quality of inter-professional relationships and work satisfaction of physicians and 
nurses has been shown to be positively associated with patient satisfaction, an important 
quality indicator in the evaluation of care 7-12. In order to improve patient satisfaction, it 
is therefore important to improve work satisfaction. Both Friese and Thomas et al. have 
stated that nurses have different experiences with work satisfaction than physicians; 
differences in work load, emotional stress, work atmosphere and collaboration can be 
expected 8,11. Studies addressing a nurse-physician work relationship are mostly set in a 
hospital  and have focused on one discipline. Work satisfaction and differences in work 
satisfaction between nurses and physicians in a multidisciplinary ambulatory setting are 
still largely unknown 8. Since ambulatory settings operate differently from in-hospital 
settings, work satisfaction of nurses and physicians working in ambulatory settings 
should be further explored. Inherent differences between nurses and physicians should 
be taken into account. To our knowledge, no studies have addressed the perspective 
of physicians and nurses working closely together, in a patient centered fast track 
gastrointestinal oncology clinic. The aim of this study was to evaluate the experiences 
and differences in work satisfaction of physicians and nurses who work in a fast track 
patient centered multidisciplinary outpatient clinic.

INTRODUCTION

3
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SETTING

The fast track clinic (FTC) for gastrointestinal malignancies is a tertiary referral center 
for patients with gastrointestinal malignancies. The FTC was founded in 2009 and is 
situated within a University Hospital in the Netherlands. Physicians from different 
specialties work together in one outpatient clinic, rather than in the ‘traditional care 
system’, where patients are required to proceed to the different departments. This 
‘patient centered approach’ results in a shorter diagnostic pathway and rapid initiation of 
treatment. The FTC-team consists of dedicated surgeons, gastroenterologists, medical 
oncologists, radiation oncologists, radiologists, nuclear radiologists, pathologists and 
specialized nurses. A week at the FTC is divided into tumor-specific days (Monday-
Thursday, respectively): hepatocellular carcinoma (HCC), colorectal cancers (CRC; 
colon, rectum and anus); upper gastrointestinal tumors (ESOGAS; esophagus and 
stomach); and pancreatobiliary tumors (PB; pancreas, gallbladder, bile duct, duodenum).

A visit to the clinic takes up one full day and consists of a morning consultation followed 
by the necessary additional tests, with the exception tests that require sedation (i.e. 
endoscopic ultrasound). Thereafter the multidisciplinary team meeting (MDM) is 
held, followed by one or more consultations during the afternoon. The same physician 
who sees the patient during the morning consultation will explain the diagnosis, stage 
of the disease and the proposed treatment in the afternoon. Thereafter, other medical 
specialists discuss their part in the treatment with the patient.

In order to assess the work satisfaction of physicians (medical specialists and residents) 
and nurses working at a patient centered multidisciplinary oncology outpatient clinic, 
this study was carried out in two phases. In phase one a novel questionnaire was 
constructed based on interviews with eight physicians and three nurses. The interviews 
explored work satisfaction and contributing factors. In phase two the questionnaire was 
presented to the entire group of physicians and nurses.

QUESTIONNAIRE DEVELOPMENT – PHASE I

For the purpose of this study, interview guidelines were developed (Table 1). These 
guidelines were formulated based on items derived from the literature known to 
influence work satisfaction and the expert opinion of a specialist in health care quality 
and a psychologist specialized in work satisfaction in hospitals 13. Furthermore, two 
physicians who both work at the clinic and preside in the daily board of the clinic provided 
insight into problems at the work floor. Their observations were used to supplement 

METHODS
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the items concerning work satisfaction with specific questions to provide insight 
into work satisfaction at a multidisciplinary fast track patient centered outpatient 
clinic. Interviews were held with two gastroenterologists, two surgeons, one radation 
oncologist and one medical oncologist. Two residents from the gastroenterology and 
surgery departments were also interviewed. Three nurses were interviewed as a group 
by an independent focus group moderator (JM). After each item, all the interviewees 
were asked to rate their overall experience with a grade between 1 and 10, where 10 is the 
highest (most satisfied) score. All interviews were recorded and manually transcribed.

The construction of the questionnaire followed guidelines previously published by 
Malhotra et.al 14. During the interviews, the interviewees were asked to evaluate the 
questions, deciding whether the questions posed during the interviews were suitable for 
the questionnaire. Subsequently, the answers derived from the interviews were grouped 
around common themes. From these themes 11 questions suitable for the questionnaire 
were formulated and placed in a logical order. Based on the variation of the provided 
answers, an answer scale was composed. The questions were pre-tested with one 
gastroenterologist and one surgeon to assess the comprehensibility. 

Known Factors Supplemental questions Questionnaire

1.	   Facili)es None Included

2.	   Workload

-‐	   Administra3ve	  tasks	  

-‐	   Balance	  between	  workload	  and	  available	  3me	  

-‐	   Physical	  burden	  

-‐	   Emo3onal	  burden

Included

3.	   Exer)ng	  control -‐	   Sense	  of	  responsibility Not	  included

4.	   Acknowledgement None Not	  included

5.	   Development	  opportuni)es
-‐	   Personal	  development	  

-‐	   Conferences
Included

6.	   Work	  atmosphere
-‐	   Contact	  with	  supervisor	  

-‐	   Contact	  with	  nurse/MD
Included

7.	   Significance

-‐	   Reason	  for	  working	  at	  the	  FTC	  

-‐	   Important	  aspects	  of	  the	  FTC	  

-‐	   Sa3sfac3on	  based	  on	  previous	  results	  

-‐	   Quality	  MDM	  

-‐	   Comparison	  the	  FTC	  vs.	  ‘regular’	  outpa3ent	  clinic

Included

1

Table 1 Interview guidelines
Interview guidelines based on literature and expert opinion.13

MDM = Multidisciplinary team Meeting
the FTC = Gastro Intestinal Oncology Center Amsterdam

3
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QUESTIONNAIRE ADMINISTRATION – PHASE II

The novel questionnaire (Figure 1) was used to survey the FTC medical staff. No sample 
size was calculated since all employees would be involved. The complete medical 
staff working at the FTC was approached and asked to complete the questionnaire. 
This included the eight Physicians and three nurses interviewed before developing 
the questionnaire. The questionnaire distinguished between medical specialty, level 
of training, nurse or physician and tumor group. The 11 questions were answered 
on a 5-point Likert-scale. An overall evaluation completed the questionnaire. A free 
comment section was provided for topics not addressed in the questionnaire or for those 
who wished to provide their answers with extra comments. 

Based on the interviews, a different attitude of nurses and physicians regarding the 
amount of information received by the patients was expected.  Additionally, the daily 
board had expressed some concern on the considerable amount of information received 
by the patients. Therefore, a comparison between nurses and physicians was made. Due 
to the set-up at the FTC and the answers from the interviews, high levels of emotional 
stress were expected. Since residents are more vulnerable to stress than medical 
specialists, a second comparison was made to assess whether this expectation was viable 
15. Radiologists, pathologists and the nuclear medicine physician were not expected to 
answer the questions regarding activities in the outpatient clinic from, since they had no 
direct patient contact. Data were analyzed using IBM SPSS statistics v20.0, descriptive 
statistics were used to assess work satisfaction. If more than 15% of the responders 
answered with the highest or lowest score, a floor or ceiling effect was considered to be 
present, respectively. This indicates that extreme items could be missing in the upper or 
lower end of the scale thereby limiting the validity of the questionnaire 16.  

To test the validity of the newly constructed questionnaire, a principal component 
analysis was conducted on the formulated questions.  The adequacy of the sampling was 
analyzed with the Kaiser-Meyer-Olkin (KMO) Measure. All items with a KMO-value 
above 0.5 were included in the analyses. For each component derived from the Principal 
Components Analyses a Cronbach’s α was calculated to test reliability. 

ETHICAL ISSUES

Due to the observational nature of this study, the Medical Ethics Committee of the study 
site, determined approval was not required. 
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QUESTIONNAIRE DEVELOPMENT - PHASE I

Phase one comprised the interviewing eight physicians and three nurses.  The 
interviews consisted of seven items regarding the facilities; the experienced workload; 
the ability to exert control; acknowledgement from peers or supervisors; opportunities 
for development; the work atmosphere and the perceived significance of a fast track 
outpatient clinic.  The items regarding the ability to exert control and acknowledgement 
by peers or supervisors needed additional clarification and were therefor not included in 
the final questionnaire (Figure 1). The summarized answers provided by the interviewed 
Physicians and nurses are shown in appendix I.

The final questionnaire was composed from the five remaining items. To ensure the 
comprehensibility of the questionnaire, the five remaining items were translated into 
11 questions. A 5-item Likert-scale was used to create an answer scale. The answer 
scale was balanced to assure objectivity of the data 17. Two physicians pre-tested the 
questionnaire to ensure the comprehensibility of the questions and answer scales. They 
offered only slight improvements.

QUESTIONNAIRE ADMINISTRATION – PHASE II

The developed questionnaire (Figure 1) was answered by 73 respondents (response rate 
95%), consisting of 67 physicians and 6 nurses. The four non responders were physicians. 
In total, 20 gastroenterologists, 17 surgeons, 11 medical oncologists, 8 radiologists, 
7 radiation oncologists, 3 pathologists, 1 nuclear medicine MD and 6 nurses completed 
the questionnaire (Table 2). No floor effect was seen. Question 4 (Importance of the 
FTC) and questions 8-11 (satisfaction with work atmosphere; collaboration; quality 
of MDT-meeting and overall satisfaction, respectively) demonstrated a ceiling effect. 
The internal validity of the questionnaire was assessed with the Principal Components 
Analysis (PCA) (Table 3). The PCA was conducted on the 11 questions.  The KMO values 
for questions 1, 2, 3 and 5 were <0.5. After discarding these questions from the analysis, 
the KMO Measure of sampling adequacy was 0.76 (good reliability) and all KMO values 
for individual questions were >0.7, well above the acceptable limit of 0.5 18-20.

RESULTS

3
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Questionnaire Likert-scale

How	  do	  you	  experience	  the	  workload	  on	  
GICOA?

1 

(low)
2

3 

(OK)
4

5 

(too	  high)

How	  do	  you	  experience	  the	  emo;onal	  
pressure	  on	  the	  FTC?

1 

	  (no	  pressure)
2

3 

(present)
4

5 

(too	  high)

How	  do	  you	  experience	  the	  appearance	  of	  
the	  clinic?

1	   

(deters)
2

3 

(neutral)
4

5 

(inspires	  trust)

How	  great	  is	  the	  importance	  of	  a	  one-‐stop-‐
shop	  outpa;ent	  clinic	  for	  the	  treatment	  of	  
gastrointes;nal	  malignancies?

1 

(no	  added	  value)
2

3 

(good,	  but	  not	  necessary)
4

5 

(essen?al)

Are	  you	  sa;sfied	  with	  the	  consul;ng	  rooms	  
at	  the	  FTC?

1 

(not	  at	  all)
2

3 

(neutral)
4

5 

(very)

Are	  you	  sa;sfied	  with	  the	  training	  op;ons	  
provided	  by	  the	  FTC?

1 

(not	  at	  all)
2

3 

(neutral)
4

5 

(very)

Are	  you	  sa;sfied	  with	  the	  working	  
atmosphere?

1 

(not	  at	  all)
2

3 

(neutral)
4

5 

(very)

Are	  you	  sa;sfied	  with	  the	  physician-‐nurse	  
collabora;on?

1 

(not	  at	  all)
2

3 

(neutral)
4

5 

(very)

Are	  you	  sa;sfied	  with	  the	  quality	  of	  the	  
MDT-‐mee;ng?

1 

(not	  at	  all)
2

3 

(neutral)
4

5 

(very)

In	  general,	  are	  you	  sa;sfied	  with	  working	  
at	  GICOA?

1 

(not	  at	  all)
2

3 

(neutral)
4

5 

(very)

1

 
Figure 1: Questionnaire Translation of the questionnaire used to assess work satisfaction of medical staff working 
at the FTC. 
On average, nurses spent 3.0 days a week at the FTC, while medical specialists spent 1.5 days a week and residents 2.0 
days a week at the FTC.



71

An initial analysis showed one factor with eigenvalues over Kaiser’s criterion of 1.0, 
explaining 46% of the variance. Table 2 shows the component loadings. The clustering 
of the items suggests that this component concerns work satisfaction at the FTC. 
Subsequently the reliability of the entire questionnaire and the subscale was tested. The 
subscale analysis showed a relatively good reliability, with Cronbach’s α of 0.76.  The 
PCA analysis did not deduct other components, however, the data can be summarized 
in to two additional categories; Emotional burden (questions 1 and 2) and facilities 
(questions 3 and 5). Since these categories were not recognized with PCA, no formal 
analyses were performed.

Medical  
Specialists Residents Nurses Total

Medical	  Specialty	  -‐	  Responses	  

Gastroenterology	  

Surgery	  

Medical	  Oncology	  

Radiology	  

Radia5on	  Oncology	  

Pathology	  

Nuclear	  Medicine	  

Nurses

11	  

13	  

6	  

7	  

5	  

2	  

1	  

N/A

9	  

4	  

5	  

1	  

2	  

1	  

0	  

N/A

N/A	  

N/A	  

N/A	  

N/A	  

N/A	  

N/A	  

N/A	  

6

20	  

17	  

11	  

8	  

7	  

3	  

1	  

6

Tumor	  day*	  

HCC	  

CRC	  

ESOGAS	  

PB

9	  

16	  

17	  

18

3	  

11	  

12	  

17

3	  

5	  

5	  

5

15	  

32	  

34	  

39

Days	  at	  clinic	  –	  mean	  (SD) 1.5	  (0.87) 2.0	  (1.9) 3.0	  (0.89)

1

 
Table 2: Characteristics
Characteristics of medical staff that completed the questionnaire
* Some of the medical staff attend more than 1 day.

3
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WORK SATISFACTION 

Questions 4, the importance of the FTC and 7, education, 8, work atmosphere, 9 
collaboration, 10, quality of the MDT-meeting, and 11, overall satisfaction, comprised 
the component work satisfaction (Graph 1). The maximum attainable score was 
30 points. The summarized scores for work satisfaction had a normal distribution. 
Medical specialists had a mean work satisfaction score of 25.1 (SD 2.6), residents 
scored a mean of 26.0 (SD 2.7) and nurses scored a mean of 24.1 (SD 1.3). This score 
indicates a high overall work satisfaction for all medical staff involved with the FTC. 
A one-way-ANOVA showed no significant differences in work satisfaction between 
medical specialists, residents, and nurses (CI 24.7 – 26.0; p=0.283).

EMOTIONAL BURDEN

Medical specialists and residents experienced differences in work load, (64.4%) of 
the medical specialists indicated the workload was exactly right, whereas only 36.6% 
of the residents agreed with this and none of the nurses. All nurses indicated their 
workload was high. In comparison, only 17.1% of the medical specialists and 31.6% of 
the residents indicated they experienced a high work load (p=<0.001). In line with the 
differences in work load, residents and nurses more often reported they experienced 
emotional pressure. Although, emotional pressure was present for 78% of the medical 
staff interviewed, 31.1% of the medical specialists and 9.1% of the residents indicated 
they experienced no emotional pressure. There were no nurses who didn’t experience 
emotional pressure. Furthermore, 13.6% of the residents and 33.4% of the nurses 
indicated a high emotional pressure, whereas only 4.4% of the medical specialists agreed 
with this. However, this difference did not reach statistical significance.

Ques%ons Work	  sa%sfac%on

4	  	  	  	  How	  great	  is	  the	  importance	  of	  a	  one-‐stop-‐shop	  outpa4ent	  clinic	  for	  the	  	  treatment	  of	  gastrointes4nal	  malignancies? 0.66

6	  	  	  	  Are	  you	  sa4sfied	  with	  the	  training	  op4ons	  provided	  by	  the	  FTC? 0.50

7	  	  	  	  Are	  you	  sa4sfied	  with	  the	  working	  atmosphere? 0.80

8	  	  	  	  Are	  you	  sa4sfied	  with	  the	  physician-‐nurse	  collabora4on? 0.71

9	  	  	  Are	  you	  sa4sfied	  with	  the	  quality	  of	  the	  MDT-‐mee4ng? 0.67

10	  In	  general,	  are	  you	  sa4sfied	  with	  working	  at	  GICOA? 0.71

Eigenvalue 2.76

%	  of	  variance 46.1

Cronbach’s α 0.76

1

Table 3: Principal Components Analysis



73

FACILITIES

The nurses expressed a more negative opinion regarding the appearance of the clinic 
than the residents and medical specialists; the nurses significantly more often indicated 
that the clinic either inspired no confidence (deterred) patients or only inspired a little 
confidence in patients. Of the medical specialists of the residents, 26.6% and 45.4% felt 
neutral regarding the appearance of the clinic, respectively (p=0.024). Subsequently, the 
medical staff was questioned on their experience with the consultation rooms. Almost 
half of the residents (46.4%) and medical specialists (46.7%) were very unsatisfied with 
the consultation rooms. Only 13.3% of the medical specialist indicated they were satisfied 
with the consultation rooms. The residents were slightly more satisfied (31.8%). Of the 
nurses, 83.3% were unsatisfied with the consultation rooms. This difference was not 
statistically significant.

Importance*

Education

Work Atmosphere

Collaboration

Quality MDM

Overall satisfaction

Nurses
Not at all satisfied

Not satisfied

Neutral

Satisfied

Very satisfied

Missing

Nurses

Nurses

Nurses

Nurses

Nurses

Medical Specialists

Medical Specialists

Medical Specialists

Medical Specialists

Medical Specialists

Medical Specialists

Residents

Residents

Residents

Residents

Residents

Residents

0% 20% 40% 60% 80% 100%

Graph 1: Work satisfaction
Answers to the questionnaire on work satisfaction of nurses, medical specialists, and residents in %
* Answer scale from light to dark: not important; does not add value; good, but not necessary; does add value; essential 

3



74

DISCUSSION

This is, to our knowledge, the first study describing work satisfaction of physicians and 
nurses in a multidisciplinary patient centered setting. The willingness of physicians 
and nurses to work together in a multidisciplinary cancer outpatient clinic was explored 
in order to improve patient centered care. This study shows that the nurses, medical 
specialists, and residents from different medical specialties working together in the 
FTC have a high to very high level of work satisfaction.  
The criteria for high quality healthcare are increasingly difficult to meet 1,21-24. Since 
patient satisfaction is an important quality of care indicator and physician and nurse 
work satisfaction is positively associated with patient satisfaction, an evaluation of 
work satisfaction was deemed necessary to improve healthcare 7-11. In literature, the 
questionnaire created in the 1979 by Warr, Cook and Wall (WCW)is frequently used 
to assess work satisfaction 25. The WCW questionnaire was  originally developed for 
blue collar workers working full-time in manufacturing industries in Great Britain 
26.  Although this scale has been used to assess the work satisfaction of medical 
professionals, its validity in this population has been questioned 26-28.  Hills et al have 
assessed the validity of this questionnaire in the medical population of Australia 26. They 
used an adapted WCW questionnaire and although the questionnaire was found useful, 
Hills et al. suggest these results cannot be extrapolated to a medical population in other 
countries. Since no validated questionnaire to assess work satisfaction at a fast track 
outpatient clinic existed in the Netherlands, a novel questionnaire was developed. The 
questionnaire used in this study has not been validated, although the methods used to 
create the questionnaire are transparent and follow guidelines. 14 The PCA analysis 
identified the component work satisfaction , with associated questions.  Both the 
corresponding KMO value of 0.76 and Cronbach’s alpha of 0.76 signify a good reliability 
of the component work satisfaction.

In the current study, no significant differences in work satisfaction between physicians 
and nurses can be noted.  Although nurses  experienced a higher workload than 
physicians and were less satisfied than physicians with overall collaboration. According 
to Thomas et al. and Bartunek , it is important to understand whether these differences 
are present 7,11. Friese et al. also observed that the relationship between nurses and 
physicians must be understood in order to provide high quality care 8. It is possible that 
ensuring nurses have more influence in the decision making process, may improve this 
aspect 8,11,29. The current study shows residents experienced a higher emotional strain 
than medical specialists. In a review, Prins et al. observed that residents are often 
involved in emotionally demanding situations; a known cause of burn out 15. Other factors 
associated with high emotional strain include: younger age, dependence on supervisor, 
and workload. Although these factors seem more prevalent in residents, unfortunately 
nor this review, nor other studies,  compared  the emotional stress experienced by 
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residents with medical specialists.

The transition to patient centered care, where physicians work together in one clinic, 
is often assumed to be difficult for the medical staff. However this study shows that 
this transition is not only possible, but also greatly appreciated by the physicians and 
nurses who work with GI-cancer patients; a multidisciplinary patient centered fast track 
outpatient clinic for gastrointestinal malignancies is considered an essential addition to 
modern health care. The overall work satisfaction at the FTC is high; this may in turn 
contribute positively to the quality of care and patient satisfaction. Regardless, whenever 
a structural change in health care is implemented, physician and nurse satisfaction 
should be studied to ensure the best care 7-11. A multidisciplinary outpatient clinic must 
constantly evolve and can always improve. It should be continuously evaluated to ensure 
the work satisfaction for physicians and nurses and thereby secure optimal care for 
patients.  

3



76

1. Taylor C, Munro AJ, Glynne-Jones R, 
Griffith C, Trevatt P, Richards M, et al. Multi-
disciplinary team working in cancer: what is 
the evidence? BMJ. 2010;340.
2. Pawlik TM, Laheru D, Hruban RH, 
Coleman J, Wolfgang CL, Campbell K, et al. 
Evaluating the impact of a single-day multi-
disciplinary clinic on the management of pan-
creatic cancer. Annals of surgical oncology. 
2008;15(8):2081-8.
3. Prades J, Espinas JA, Font R, 
Argimon JM, Borras JM. Implementing 
a Cancer Fast-track Programme between 
primary and specialised care in Catalonia 
(Spain): a mixed methods study. British journal 
of cancer. 2011;105(6):753-9.
4. Horvath LE, Yordan E, Malhotra D, 
Leyva I, Bortel K, Schalk D, et al. Multidisci-
plinary care in the oncology setting: historical 
perspective and data from lung and gynecology 
multidisciplinary clinics. Journal of Oncology 
Practice. 2010;6(6):e21-e6.
5. Back MF, Ang EL, Ng W, See S, 
Tchoyoson LC, Tay L, et al. Improvements in 
quality of care resulting from a formal multi-
disciplinary tumour clinic in the management 
of high-grade glioma. ANNALS-ACADEMY 
OF MEDICINE SINGAPORE. 2007;36(5):347.
6. Bellardita L, Donegani S, Spatuzzi 
AL, Valdagni R. Multidisciplinary Care Mul-
tidisciplinary Versus One-on-One Setting : A 
Qualitative Study of Clinicians ’ Perceptions 
of Their Relationship With Patients With 
Prostate Cancer. Journal of Oncology Practice. 
2011;7(1):1-5.
7. Bartunek JM. Intergroup relation-
ships and quality improvement in healthcare. 
BMJ Qual Saf. 2011;20 Suppl 1(Suppl 1):i62-6.
8. Friese CR, Manojlovich M. 
Nurse-physician relationships in ambulatory 
oncology settings. Journal of nursing schol-
arship : an official publication of Sigma Theta 
Tau International Honor Society of Nursing / 
Sigma Theta Tau. 2012;44(3):258-65.
9. Haas JS, Cook EF, Puopolo aL, 
Burstin HR, Cleary PD, Brennan Ta. Is the pro-
fessional satisfaction of general internists as-
sociated with patient satisfaction? Journal of 
general internal medicine. 2000;15(2):122-8.

10. Atkins PM, Stevenson Marshall B, 
Javalgi RC. Happy employees lead to loyal 
patients. Journal of Healthcare Marketing. 
1996;16(4):14-23.
11. Thomas EJ, Sexton JB, Helmreich 
RL. Discrepant attitudes about teamwork 
among critical care nurses and physicians. 
Critical care medicine. 2003;31(3):956-9.
12. Tzelepis F, Rose SK, Sanson-Fisher 
RW, Clinton-McHarg T, Carey ML, Paul CL. 
Are we missing the Institute of Medicine’s 
mark? A systematic review of patient-re-
ported outcome measures assessing quality 
of patient-centred cancer care. BMC cancer. 
2014;14:41.
13. Bovier PA, Perneger TV. Predictors 
of work satisfaction among physicians. Eur J 
Public Health. 2003;13(4):299-305.
14. Malhotra NK. Questionnaire design 
and scale development: Thousand Oaks, CA: 
Sage Publications; 2006.
15. Prins JT, Gazendam-Donofrio SM, 
Tubben BJ, van der Heijden FM, van de Wiel 
HB, Hoekstra-Weebers JE. Burnout in medical 
residents: a review. Medical education. 
2007;41(8):788-800.
16. Terwee CB, Bot SD, de Boer MR, van 
der Windt DA, Knol DL, Dekker J, et al. Quality 
criteria were proposed for measurement prop-
erties of health status questionnaires. Journal 
of clinical epidemiology. 2007;60(1):34-42.
17. Johns R. Likert items and scales. 
SQB. 2001;1.
18. Dziuban CD, Shirkey EC. When is a 
correlation matrix appropriate for factor anal-
ysis? Some decision rules. Psychological Bulle-
tin. 1974;81(6):358.
19. Field A. Discovering statistics using 
IBM SPSS statistics: Sage; 2013.
20. Li H, Zhang Y, Tong H, Tong Q, Liu 
D. Study on Psychological Crisis Evaluation 
CombiningFactor Analysis and Neural Net-
works. Psychology. 2011;2(02):138.
21. Arnheiter ED, Maleyeff J. The inte-
gration of lean management and Six Sigma. 
The TQM Magazine. 2005;17(1):5-18.
22. Feroci F, Lenzi E, Baraghini M, Can-
tafio S, Scatizzi M. General surgeons’ views on 
Oncologic Multidisciplinary Group meetings 

BIBLIOGRAPHY



77

as part of colorectal cancer care. Updates in 
surgery. 2012;64(4):273-8.
23. Krantz SB, Bentrem DJ. It takes a 
village: defining the value of dedicated multi-
disciplinary teams in cancer outcomes. The 
Journal of surgical research. 2012;173(1):51-3.
24. Victoria SGo. Multidisciplinary 
cancer care: Literature Review. In: Health Do, 
editor. Multidisciplinary care. Victoria2012.
25. Warr P, Cook J, Wall T. Scales for 
the measurement of some work attitudes and 
aspects of psychological well-being. Journal of 
occupational psychology. 1979;52(2):129-48.
26. Hills D, Joyce C, Humphreys J. Valida-
tion of a job satisfaction scale in the Australian 
clinical medical workforce. Evaluation & the 
health professions. 2011:0163278710397339.
27. Cooper CL, Rout U, Faragher B. 
Mental health, job satisfaction, and job 
stress among general practitioners. Bmj. 
1989;298(6670):366-70.
28. Grant P. Physician job satisfaction 
in New Zealand versus the United Kingdom. 
The New Zealand Medical Journal (Online). 
2004;117(1204).
29. O’Leary KJ, Sehgal NL, Terrell G, 
Williams MV, for the High Performance T, the 
Hospital of the Future Project T. Interdisci-
plinary teamwork in hospitals: A review and 
practical recommendations for improvement. 
Journal of hospital medicine : an official pub-
lication of the Society of Hospital Medicine. 
2011;7(1).
 
 

3



78

Known Factors Summarized Answers Grade (min-max)

1.	   Facili)es

The	  gastroenterologist	  and	  surgeon	  were	  sa1sfied	  with	  
the	  facili1es.	  However,	  the	  radia1on	  and	  medical	  
oncologists	  were	  less	  sa1sfied.	  This	  resulted	  from	  a	  
lack	  of	  available	  consulta1on	  rooms.	  The	  nurses	  were	  
also	  dissa1sfied	  with	  the	  number	  of	  consulta1on	  
rooms.	  	  Poten1al	  improvements	  that	  were	  men1oned	  
included:	  increasing	  the	  number	  of	  consulta1on	  rooms	  
and	  realizing	  a	  schedule	  for	  the	  alloca1on	  of	  
consulta1on	  rooms.	  	  

5-‐8.5

2.	   Workload

The	  balance	  between	  the	  tasks	  at	  hand	  and	  the	  1me	  
available	  was	  described	  as	  good	  to	  very	  good,	  although	  
the	  workload	  differs	  per	  day.	  The	  days	  that	  ESOGAS	  
and	  PB	  pa1ents	  visit	  the	  clinic	  can	  be	  especially	  
demanding.	  All	  Physicians	  experienced	  some	  
emo1onal	  strain.	  However,	  only	  1	  MD	  described	  this	  
strain	  as	  too	  high.	  The	  nurses	  indicated	  a	  high	  
administra1ve	  burden.	  The	  grade	  represented	  the	  
balance	  between	  workload	  and	  1me,	  where	  1	  
indicated	  a	  very	  poor	  balance	  and	  10	  indicated	  an	  
op1mal	  balance.	  

7-‐9

3.	   Exer)ng	  control

Half	  of	  the	  Physicians	  indicated	  to	  have	  liRle	  individual	  
control,	  since	  they	  are	  part	  of	  a	  team.	  This	  was	  
appreciated	  by	  both	  nurses	  and	  Physicians.	  The	  other	  
half	  indicated	  to	  have	  individual	  control	  over	  their	  
pa1ents	  and	  different	  tasks.	  The	  nurses	  indicated	  their	  
work	  is	  more	  independent	  than	  usual	  and	  
consequently	  they	  experience	  a	  high	  responsibility.	  
This	  was	  seen	  as	  an	  improvement.	  Poten1al	  
improvements	  that	  were	  men1oned	  included	  more	  
focus	  on	  training	  and	  educa1on	  for	  the	  residents	  and	  
fellows.	  

6-‐9

4.	   Acknowledgement All	  Physicians	  claimed	  an	  apprecia1on	  by	  both	  their	  
peers	  and	  their	  supervisors,	  although	  it	  was	  not	  

5-‐8.5

5.	   Development	  	   
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  opportuni)es

All	  Physicians	  indicated	  possibili1es	  for	  development	  
through	  case	  studies	  and	  research.	  The	  nurses	  
indicated	  opportuni1es	  to	  develop	  themselves	  with	  
conferences	  and	  the	  innova1ve	  structure	  of	  the	  FTC.	  
Poten1al	  improvements	  men1oned	  by	  the	  residents	  
included	  more	  feedback	  from	  a	  supervisor.	  Both	  
residents	  and	  nurses	  suggested	  an	  evalua1on	  at	  the	  
end	  of	  the	  day.

3-‐8.5

6.	   Work	  atmosphere

All	  interviewees	  indicated	  that	  the	  work	  atmosphere	  
was	  pleasant	  and	  that	  they	  enjoy	  working	  at	  the	  FTC.	  
Although	  the	  nurses	  men1oned	  a	  reluctance	  to	  
confront	  a	  MD	  with	  his	  mistakes.	  Poten1al	  
improvements	  regarded	  a	  secluded	  space	  for	  the	  
Physicians	  to	  discuss	  pa1ents.	  	  

8-‐9

7.	   Significance

All	  Physicians	  indicated	  to	  understand	  the	  significance	  
of	  a	  fast	  track	  mul1disciplinary	  outpa1ent	  clinic	  like	  the	  
FTC.	  Most	  important	  contribu1ng	  factors	  consist	  of	  fast	  
diagnos1cs	  for	  the	  pa1ent;	  mul1disciplinary	  decision	  
making;	  beRer	  care	  for	  pa1ents	  and	  an	  increasing	  
pa1ent	  influx

7-‐9

1MDM = Multidisciplinary team Meeting; ESOGAS = Upper Gastro Intestinal; PB = Hepatobiliary and pancreas
The FTC = Fast Track Clinic

APPENDIX I: SUMMARIZED INTERVIEWS
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Purpose In cancer care, guidelines stating the maximum waiting time fail to take 
patients’ expectations into account. Therefore, we aimed to assess patients’ expectations 
and experiences with the waiting time at a fast track clinic.
Methodology Patients were prospectively included using a purposeful sampling strategy 
and interviewed four times: before the visit, one day and two weeks after the visit and one 
week after starting treatment. Interviews were audiotaped and independently coded by 
two researchers.
Findings All patients (n=9) preferred a short waiting time before the first visit; they 
feared disseminated disease and believed that cancer warrants priority treatment. Six 
patients experienced the waiting time as short, one had no expectations and two waited 
longer than expected; three patients changed this evaluation during the study. Six 
patients received treatment, of which four preferred to wait before treatment and two 
wanted to start treatment immediately. Reasons to wait included putting one’s affairs in 
order, or coping with the diagnosis. 
Practical implications Cancer patients prefer a short waiting time before the first visit 
but have different expectations and needs regarding waiting time before treatment. 
Ideally, their expectations are managed by their treating physician to match waiting 
time reality.

ABSTRACT
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Long waiting times for patients with cancer are associated with an increased 
psychosocial impact, resulting in lower patient satisfaction 1-6. Since patient satisfaction 
is an important healthcare quality indicator, the pressure to reduce waiting times in 
healthcare is growing 7,8. To ensure that healthcare facilities in the Netherlands pursue 
waiting time reductions, the Dutch government, in collaboration with the Dutch Cancer 
Society (KWF), formulated guidelines that state the maximum waiting time for patients 
with malignancies 9. However, these guidelines are based on fragmented literature 
concerning different tumor types. More importantly, these guidelines fail to take 
patients’ preferences and expectations into account. 

The expected waiting time is an important patient-satisfaction or dissatisfaction aspect; 
the disconfirmation paradigm proposes that dissatisfaction arises when the time spent 
waiting exceeds the expected waiting time 8,10,11. Although the disconfirmation paradigm 
was originally intended to measure customer satisfaction, it has since been validated 
for emergency department patient populations; i.e., patients who waited shorter than 
expected were the most satisfied, whereas patients who waited longer than expected 
were least satisfied 11. Although studies have assessed this paradigm in settings other 
than emergency care, no studies have evaluated the disconfirmation paradigm in 
an oncology outpatient setting 12-14. Although studies assessing the disconfirmation 
paradigm in an oncology setting are lacking, some assessed factors related to patient 
satisfaction with waiting time. These studies indicated that a fast track diagnostic 
clinic for cancer patients may increase psychosocial stress, suggesting that patients 
do not have sufficient time to cope with the cancer diagnosis 15-18. However, these latter 
studies were conducted among breast cancer patients who are relatively young and 
may experience the treatment (most commonly mastectomy) as mutilating 16,17. These 
results are difficult to generalize to other oncology populations. Generally, patients 
with gastrointestinal cancer are older and tend to have different expectations and 
preferences with respect to diagnostic interventions and treatment 19,20. Maister (1984) 
observed that waiting time perception is related to anxiety and uncertainty 21. In cancer 
care, this anxiety and uncertainty may change over time; e.g. when patients receive a 
diagnosis and treatment plan, their anxiety and uncertainty may decrease 15,21. Hence, 
it is possible that their waiting time experience also changes over time. Our aim was to 
evaluate the expectations and experiences with the waiting time among patients with 
a gastrointestinal malignancy who visit an established fast-track outpatient clinic and 
whether these change over time. 

This was a prospective interview study of patients with (suspected) gastrointestinal 
malignancies. The local medical ethics committee approved the study.

INTRODUCTION

4
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METHODS

SETTING

This study took place in an established one-day diagnostic fast-track clinic (FTC) for 
gastrointestinal malignancies. This FTC is located within a Dutch university hospital 
and accepts gastrointestinal oncology referrals from throughout the Netherlands. 
Referred patients have either a confirmed or suspected malignancy. The FTC advertises 
both a short waiting time (≤ 6 working days) before the appointment and a short waiting 
time (≤ 3 weeks) before starting treatment. However, a difference may exist between 
waiting time before the appointment experienced by the patient and the waiting time 
as defined by the FTC. Patient waiting time experience is defined as the time between 
first referring physician’s first contact with the FTC and the actual FTC appointment. 
Waiting time, defined by the FTC, comprises the time between the completed referral 
and the patient appointment. A referral is considered complete when available imaging 
and referral letter are present at the FTC. This waiting time definition was used from 
a logistic perspective. In our study, both waiting time definitions were used; i.e., the 
waiting time experienced by the patient and the waiting time defined by the FTC.

Patients spend an entire day at the FTC. All necessary diagnostic tests are performed 
on the appointment day, after which the patient’s condition is discussed in a 
multidisciplinary team meeting at noon. In the afternoon, the physicians discuss the 
diagnosis and treatment plan with the patient. The FTC has various multidisciplinary 
teams (MDTs) for colorectal cancers (CRC), esophageal and gastric cancer (ESOGAS) 
and pancreatic and biliary tumors (PB). Each team attends a different tumor-specific 
MDT meeting. In 2014, the median time from referral to appointment was four (IQR 3-6) 
working days and the median time from first appointment to start of treatment was 17 
(IQR 12-23) working days.

SAMPLE AND PROCEDURE 

Adult patients referred to the FTC with a good understanding of the Dutch language 
were eligible for inclusion. Nurses working at the FTC selected patients using a 
purposeful sampling strategy. This ensured a representative sample with the different 
gastrointestinal malignancies treated at the FTC (CRC; ESOGAS; PB) and from three 
different age groups (<50 years, 50-70 years and >70 years). Subsequently, selected 
patients were asked to participate in the study by the nurse who provided their 
appointment details. Patients were included in the study until no additional themes were 
identified, ensuring a relative certainty saturation had been reached (data saturation) 22. 
After recruitment, patients were interviewed by telephone by one researcher (YLB) at 
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three or four separate times, depending on whether they would receive treatment (Figure 
1). The interviews were based on a topic list (Appendix I) comprising open-ended main 
questions and sub-questions. The topic list was based on the literature, discussions 
between two researchers (YLB and EMAS) and a patient satisfaction questionnaire 
developed by the Netherlands Federation of University Medical Centers (NFU). The first 
interview took place during the waiting time between referral and FTC appointment, the 
second interview took place the day after the FTC appointment and the third interview 
was held approximately two weeks after the appointment. If a patient was not diagnosed 
by the end of the day then the third interview was postponed until a diagnosis and a 
treatment plan were formulated. The fourth interview was held approximately one week 
after treatment initiation. If the patient had no treatment then the fourth interview was 
cancelled. The interviews were audiotaped and shortly thereafter transcribed verbatim 
and analyzed.  

FIRST INTERVIEW – BEFORE THE APPOINTMENT AT THE FTC
 
The interview was started using questions about the patient’s background. Subsequently, 
patients were asked about their experiences with the waiting time before their 
appointment at the FTC, followed by the question as to whether this waiting time 
matched their expectations. The last question asked patients to state their preference 
for a hypothetical situation; i.e., a shorter waiting time for an appointment with a general 
physician, or to wait longer for an appointment with a specialist.

SECOND INTERVIEW – AFTER THE APPOINTMENT AT THE FTC

Patients were asked questions regarding their experience with the day they spent at 
the FTC. The first question allowed patients to recount their day to the interviewer and 
indicate what they had experienced as helpful during the day. Hereafter, a question was 
asked to assess how the patients had experienced having all the appointments on the 
same day.

THIRD INTERVIEW – BEFORE THE START OF TREATMENT

The third interview took place two weeks after the FTC appointment, on the condition 
that patients had received a diagnosis and treatment plan. If not then this interview 
was postponed until both had been formulated. Patients were asked about their current 
experience; i.e., their waiting before starting treatment and were asked to define their 
perceived waiting time duration. After this question, patients were asked to recount 
their experience with the waiting time before their appointment at the clinic and the day 
that they spent at the clinic.  

4
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Evaluation of 
referral

Eligible for study?

Willing to participate

Interview 1

Interview 2
1 day after visit

Interview 3
1 week after visit

Interview 4
1-2 weeks after treatment

Appointment clinic

Treatment?

Appointment
clinic

Nurse calls
patient

Researcher
calls patient

Researcher
calls patient

Researcher
calls patient

Researcher
calls patient

End of
study

End of
study

yes

no

no

yes

yes

Figure 1: Flow chart showing the timing of the four interviews.
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FOURTH INTERVIEW – AFTER THE START OF TREATMENT

This interview only took place if patients had received treatment. Again, patients were 
asked to describe (retrospectively) their experience with the waiting time before the 
appointment and the day spent at the FTC. Subsequently, they were asked how they, in 
retrospect, had experienced the time waiting for treatment. Patients were also asked if 
they would have wanted to wait a longer or shorter period before the appointment and 
before starting treatment. Finally, they were asked to describe the importance that they 
attached to having the same physician they met at the FTC as their treating physician.

ANALYSIS

Interview transcripts were read repeatedly and coded separately by two individual 
researchers (EMAS; YLB). One researcher analyzed the transcriptions by hand while the 
second researcher used MAXQDA© software to analyze qualitative data. The codes were 
compared between the two researchers and any differences in coding were discussed 
until consensus was reached.  To validate the classified categories, the transcripts 
were coded multiple times. From the codes, key issues and themes were identified and 
organized into a framework. 

RESULTS
From January 2014 to May 2015, 32 interviews were held with five male and four female 
patients (median age 65, IQR 48-74) years. Men were interviewed four times and women 
three times (Table 1). The first interview’s duration was 07:55 minutes (minimum 04:22; 
maximum 12:05), the second lasted 06:52 minutes (min 03:16; max 13:58), the third 07:42 
minutes (min 06:06; max 14:00) and the fourth lasted 08:37 minutes (min 04:28; 10:15). 
All nine patients invited by the nurses agreed to participate. Seven had a partner and eight 
were Dutch nationals. Furthermore, two patients reported to have completed secondary 
school (compulsory education), four had completed an intermediate vocational 
education, one patient had finished higher vocational education and two patients had a 
university degree. Median waiting time for an FTC appointment (as defined by the FTC) 
was 4.5 (IQR 3-6) working days. The median waiting time experienced by the patients 
was 5.5 (IQR 5-8) working days. The median waiting time from the first appointment at 
the FTC to the treatment starting was 19 (IQR 14-26) working days. 

4
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Patient ID no. Gender Age (in years) Diagnosis
1 Male 80 Pancrea,c	  cancer

2 Female 66 Dissec,on	  celiac	  trunk

3 Male 65 Gastric	  cancer

4 Male 65 Rectal	  cancer

5 Female 74 Colon	  cancer

6 Female 73 Gastric	  cancer

7 Female 49 Cholangiocarcinoma

8 Male 43 Esophageal	  cancer

9 Male 47 Pancrea,c	  cancer

1

Table 1: Patient characteristics and diagnoses.

FIRST INTERVIEW – BEFORE THE APPOINTMENT AT THE FTC

With the exception of patient seven, all patients were satisfied with their waiting 
time’s duration. However, patient two felt slightly uncertain about its duration: “On 
the one hand, you think yes! I have an appointment! But on the other, you feel stressed 
because you don’t know what will happen after you cross that bridge”. Patient seven had 
experienced a longer waiting time because the referral letter had not arrived at the FTC, 
causing a delay in his/her assessment. After the referral was complete, patient seven 
stated that the waiting time was indeed relatively short (Table 2). 

Waiting time in days First Interview Subsequent Interviews

Pa#ent	  ID	  no. FTC Pa#ent Experience Expecta#on Experience Expecta#on

1 1 2 Short As	  expected Did	  not	  change Did	  not	  change

2 6 8 Short As	  expected Long Longer	  than	  expected

3 6 6 Acceptable Could	  not	  be	  shorter Short Shorter	  than	  expected

4 5 5 Short Shorter	  than	  expected Did	  not	  change Did	  not	  change

5 - - Short No	  expecta>ons Did	  not	  change Did	  not	  change

6 4 4 Acceptable Could	  not	  be	  shorter Short Shorter	  than	  expected

7 3 8 Long Longer	  than	  expected Did	  not	  change Did	  not	  change

8 7 11 Long Longer	  than	  expected Did	  not	  change Did	  not	  change

9 3 5 Acceptable Could	  not	  be	  shorter Did	  not	  change Did	  not	  change

1

Table 2: Waiting time before appointment at the fast track clinic (FTC). 
Waiting time (in days) before patients’ appointment at the FTC. The columns ‘FTC’ and  ‘Patients’ show the discrepancy 
between the waiting time as determined by the FTC after a complete referral, and the waiting time as experienced by the 
patient.  For patient 5 no referral information was available, thereby precluding calculation of the waiting time.
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The expectations regarding the waiting time for an FTC appointment differed between 
patients. Patients one, two, three and seven expected a short waiting time and, with 
the exception of patient seven, felt that their waiting time experience satisfied their 
expectations. Patient seven elaborated: “I think it’s quite normal to have a short waiting 
time with these kind of things”. Patient seven felt surprised that referral letter was 
missing, saying: “Well, it’s not just the flu - I have a tumor!”. Patient four indicated the 
waiting time was shorter than expected. Regarding the expected waiting time patient 
five said: “Oh! I wouldn’t know - you see I’ve never had anything like this before!”. 
Patients six and nine had no expectations regarding a shorter waiting time. Patient six 
said: “Of course you want a short waiting time in this kind of situation, but I don’t believe 
the waiting time can be any shorter”; patient nine added: “You’re not the only patient, 
they’re not waiting just for you”.

Patient eight had expected a short waiting time and experienced the waiting time as long; 
however, because this patient had planned a holiday (which the patient did not want to 
reschedule) the appointment was postponed by the patient. Subsequently, all patients 
were presented with a hypothetical situation; i.e., they were asked if they would have 
preferred to reduce their waiting time by going to a less specialized physician. Except 
patient six, all agreed that they would rather wait longer to see a specialized physician, 
than have a shorter waiting time. Patient nine said: “I think this sort of disease warrants 
a specialist. If you go to a less specialized doctor, you run the risk of even more delays 
because you would need multiple appointments!”. Patient six was not able to decide, 
saying: “Oh, that’s a very difficult question - I wouldn’t know. It’s not my area of 
expertise, you see. I suppose you’ll be in the system faster, but that’s… I wouldn’t know”. 
Subsequently, patients were asked how long they wanted to wait. Patients one, eight and 
nine did not wish to wait longer than one week. Patient two said: “I don’t know what the 
possibilities are”. Patient three was willing to wait: “A week or two, or maybe ten days”. 
Patient four did not want to wait more than two days and patient seven wished to have 
an appointment within three days. Patient five thought the waiting time could not have 
been faster, since the referring physician had made several telephone calls to ensure a 
short waiting time. 

SECOND INTERVIEW – AFTER THE APPOINTMENT AT THE FTC

Patients one, three and eight said they were tired after spending the entire day at the 
clinic. Patient three indicated that the day was long, although this was understandable: 
“I was just squeezed in at the end of the standard office hours of this doctor. You can’t 
really expect to have a short wait. I was just glad they created the extra time for me”. 
Patients two, four, six and seven said the day was very good. Patient two specified that the 
day was hard, but the staff were nice. Patient four was positive even though, during the 

4
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visit, the CT scanner broke down and there was a considerable wait for the emergency 
department device. Patient six did not spend much time in the hospital, choosing instead 
to visit nearby relatives. Patient nine was pleasantly surprised by the hospital hosts; 
however, after hearing the prognosis, the remainder of the day felt like: “The ground 
gives way and your world collapses”. Patients one, two, five, seven and nine indicated that 
they had received much support from the hosts during the day, which they experienced 
as helpful. Patient nine said, “The volunteers guide you through the hospital. They take 
care you don’t get lost!”. Patients two, three and four experienced the support from their 
families as being helpful. Patients six and nine went home in-between the appointments. 
Patient six said: “I was very grateful my sister-in-law lives so close. I wouldn’t have liked 
spending all that time waiting around in the hospital”. Patients two, eight and nine 
said that the waiting time between appointments was difficult, patient two clarified: 
“Because then you see all these really ill patients and of course I’m also a patient but I 
don’t feel like a patient yet, so that was very difficult”. Patient nine added: “we had to wait 
a lot between the appointments and after the news we just heard, you just want to leave”. 
Patients three and five indicated that the uncertainty they felt regarding their diagnosis 
and prognosis was difficult, patient five said: “The tension, how will it end? Will the 
disease have spread?”. All patients preferred the one-day procedure to multiple trips to 
the hospital. Patient one said: “I was glad everything was in one day, because, yes the day 
was long and we were exhausted, but they told me everything that could happen in the 
future”. Patient seven said: “Well, no, coming back again would be more tiring! Especially 
since it’s such a long drive”. While patient four said: “It’s good. You’re there and you’re 
busy and afterwards you’re done”.

THIRD INTERVIEW – BEFORE STARTING TREATMENT

Patients one, three, four and nine were glad about the waiting time before starting their 
treatment. Patient one said: “I have so much information to process. I’m glad to wait two-
four weeks for surgery, so I can catch my breath”. While patient three indicated to need 
this time to: “Put my affairs in order”. Patients two and six needed additional testing to 
formulate a diagnosis. Patient two turned out to have a benign vascular problem, whereas 
patient six had to return to the hospital several times because one biopsy was not 
representative: “They had already predicted that it was likely that one of the tests would 
fail. So I didn’t mind traveling back and forth, because they had explained everything”. 
For patient five, the waiting time was so short that the third interview did not take place. 
Patient six was not sure whether palliative chemotherapy would start because this 
patient still felt very good. During the waiting time, patient seven had received a drain in 
order to resolve the jaundice. Although the actual treatment had not yet started, patient 
seven did not experience the remaining waiting time as such, claiming: “I’m waiting for 
the jaundice to resolve, but that’s not something the hospital staff can do, my body needs 
to do this”. Patient eight felt that the waiting time before starting treatment as long: “I 
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would rather start treatment the next day (i.e., the day after their appointment at the 
FTC), than wait any longer” (Table 3). 

Patients were asked to think back to their waiting time experiences before their 
appointment at the FTC. Patients one, three, four, five, seven and nine recounted a 
similar experience with the waiting time as during the first interview: except patient 
seven, these patients were satisfied with their waiting time experi nce. Patient seven 
was still bothered by inaction over the missing referral letter. Initially, patient two had 
said that the waiting time experience was short. However, when asked again patient two 
said: “I think it was too long. You think about your disease every minute of every day, you 
don’t need more time to think”. Patient eight agreed, saying: “If it were up to me, it could 
have been faster, and I would have liked an appointment the day after (i.e., the referral)”. 
However, patient eight had planned a holiday and insisted on going, thereby postponing 
the appointment.

FOURTH INTERVIEW – AFTER THE START OF TREATMENT

Because patients two, six and seven did not receive any treatment they were not 
interviewed a fourth time. Regarding the waiting time before the FTC appointment; 
patients one, three, four, five and nine stated that they were satisfied with the 
arrangements. Patient eight thought that, in retrospect, the waiting time should have 
been shorter: “Because, you know, there’s a chance it might have spread. And, well, I 
know it’s a small chance but still, every day that you wait - the chance grows”. Patients 
three, four, five, eight and nine had similar experiences about the day spent at the clinic 
as they had during the previous interviews. However, patient one had a different opinion 
regarding the day spent at the clinic: “It was well organized. The waiting times during the 
day were short”. Subsequently, the patients were asked to describe (in retrospect) their 
experience with the waiting time before starting treatment. Patients one, three, four, 
five and nine were still satisfied with waiting time duration. Patient one, who turned 
out to be irresectable pre-operatively, said: “Even knowing what I know now, it doesn’t 
matter. Not even if the surgery would have been sooner. Whether you receive bad news 
two weeks earlier or later, the news stays the same”. Patient eight said the waiting time 
was too long: “It feels too long, knowing you have a malignant cancer and nothing is being 
done”. Patients one, four and nine said it would have been nice to know the doctor treated 
them, but this was not necessary. Patient nine said: “It’s always nice to see a friendly 
face”. Patients three, five and eight all remarked that this was not necessary. 

4



92

Patient ID no. Gender Age (years) Treated at center Waiting time Preferred waiting time Experience

1 Male 80 Yes 28	  days Sufficient	  5me	  to	  cope Sa5sfied	  with	  wai5ng	  5me

2 Female 66 N/A N/A N/A Did	  not	  start	  treatment

3 Male 65 Partly 14	  days Sufficient	  5me	  to	  put	  affairs	  in	  order Sa5sfied	  with	  wai5ng	  5me

4 Male 65 Yes 14	  days Sufficient	  5me	  to	  cope/ 
As	  short	  as	  possible

Sa5sfied	  with	  wai5ng	  5me

5 Female 74 Yes* 9	  days As	  short	  as	  possible Sa5sfied	  with	  wai5ng	  5me

6 Female 73 N/A N/A Start	  treatment	  when	  symptoma5c Did	  not	  start	  treatment

7 Female 49 No Unknown As	  short	  as	  possible Sa5sfied	  with	  wai5ng	  5me

8 Male 43 Partly 31	  days As	  short	  as	  possible Wai5ng	  5me	  too	  long

9 Male 47 Yes 24	  days Sufficient	  5me	  to	  cope Sa5sfied	  with	  wai5ng	  5me

1

Table 3: Waiting time between appointment at the fast track clinic and the start of hospital treatment. 
Patient 7 had received a stent and perceived this as the start of treatment; however, palliative chemotherapy had 
not yet started.
* A hospital allied with the study site 
Partly: neo-adjuvant therapy in the referring hospital, surgery at the study site

CHANGES IN PATIENT PERSPECTIVE

During the study, patient one’s perspective changed regarding the day spent at the 
clinic. Initially, this patient said that the waiting times in-between visits were too 
long and that they received too much information, causing exhaustion. However, 
during subsequent interviews patient one said: “When your appointment is at 
twenty past eleven, you can’t expect that you can go and see the doctor at exactly 
twenty past eleven. Initially, patient two had mentioned that the waiting time 
before the appointment was short, whereas in subsequent interviews this patient 
indicated that the waiting time should have been shorter. Patients three, five, six 
and nine had initially remarked that the waiting time was as fast as they expected 
but, during subsequent interviews, these patients indicated that the waiting time 
was much faster than expected. Patient four and seven’s views did not change 
over time. During the first interview, patient eight had indicated that waiting was 
reasonable. However, during subsequent interviews this changed and patient 
eight indicated that the waiting times had been too long.  

DISCUSSION
We evaluate gastrointestinal malignancy patient expectations and experiences 
with waiting time at a fast track clinic; we provide insight into how some 
experiences change over time. Although all patients in this study expected a short 
waiting time before the appointment, their short waiting time definition varied 
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between a few days and two weeks. Interestingly, although all patients (except 
patient seven) initially experienced the waiting time before the appointment as 
being short, this experience apparently changed over time. In the present study, 
one third of the patients adjusted their experience concerning the waiting time 
before the FTC appointment over time; this change in perspective seemed to be 
unrelated to disease severity.

In contrast to Harcourt et al. and Lampic et al. we observed that the waiting 
time before an appointment cannot be too short 15,16. All patients expected a 
short waiting time before their appointment; however, for some patients this 
expectation was tempered by the realization that waiting time duration could 
not have been shorter. However, for three patients, this expectation changed over 
time. Although patient two initially indicated that the waiting time was short, 
as expected, in subsequent interviews she remarked that (retrospectively) the 
waiting time should have been shorter. Interestingly, this patient turned out 
to have a benign diagnosis. This implies that while patient two was under the 
impression the diagnosis was malignant, the experienced waiting time was in 
accordance with the expectation of the waiting time. However, after the diagnosis 
changed from malignant to benign, so did the expectation of the waiting time; 
patient two seemed to have expected to be notified of a benign diagnosis earlier.  
The two remaining patients remarked (retrospectively) that the waiting time 
was shorter than expected; both were diagnosed with gastric cancer. Patients 
seven and eight were not satisfied with their waiting time because it was longer 
than they had expected; this finding supports the theorem described in the 
disconfirmation paradigm 11. Interestingly, with patient eight, this extended 
waiting time was based on his/her own choice. 

Anderson et al., found that the time spent with a physician is the most powerful 
patient satisfaction determinant; the authors concluded that the time a patient 
spends waiting can be viewed as an investment for the time spent with the 
physician 23. However, most patients remarked that having to wait in-between 
FTC appointments was difficult. According to Maister, this is related to their 
uncertainty and anxiety 21. Patient one provides an excellent example; i.e., 
during the second interview, after the appointment, he was still confused about 
the exact treatment; also, he said he was provided with more information than 
he could process. When patient one was interviewed again a few weeks later, 
the treatment plan had become clear and he knew the waiting time before the 
surgery. Subsequently, his experience with the day at the FTC changed. 

Several studies, both qualitative and quantitative, have investigated patient 
satisfaction in a multidisciplinary cancer clinic 24-26. However, no study took into 

4
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account how a patient will experience spending an entire day in the hospital. Intuitively, 
it seems likely that patients would prefer to spend one day in the hospital rather than 
making multiple trips and, indeed, our findings support this assumption. The Anderson 
et al., findings are in line with our results; interviewees preferred to spend an entire day 
at the clinic, even if this entailed long waiting times between appointments 23. 

The six interviewees who received treatment differed in their opinions about optimum 
waiting time before treatment started. Interestingly, three from four men preferred 
to wait some time before starting treatment, stating that they needed time to settle 
their affairs, or to process the diagnosis or prognosis, whereas all women stated that 
treatment could not start soon enough. Kornblith et al., and Montgomery and Mccrone 
proposed that different patient preferences regarding waiting time might be based on 
age or diagnosis 18,19. However, we could not corroborate this in the present study. When 
recruiting patients for personal interviews, the sample is often biased with patients who 
find it easier to talk about their illness 27. In our study, nine patients were interviewed 
by the same interviewer, before data saturation was reached. This methods possibly 
limits the number of patients to be included in our study; it could be argued that a 
larger number of patients would enhance the generalizability of our results. This may 
be interesting to explore for future research. Although our sample comprised patients 
with different socio-demographic backgrounds and different diagnoses and prognoses, 
the small sample limited the opportunity to explore differences between the age groups.

Our study provides insight into patient expectations and preferences regarding their 
waiting times. Data saturation was reached in a small sample; however, there were 
several diagnoses and prognoses and patients expressed differing expectations regarding 
waiting time. This permits a higher confidence in our results’ external validity, which 
emphasize the need for a more individualistic and personalized approach to waiting 
times for which, preferably, patients’ expectations and wishes are taken into account. 
To ensure that patients have a realistic expectation of the time they need to wait, clear 
information should be available from their physicians (expectation management). It 
would be interesting to study whether implementing this will enhance the experiences 
with care, for different patient groups. Over the last decade, many healthcare settings have 
focused on providing patient-centered care and patients are encouraged to participate in 
the decision-making process; however, patients are not yet encouraged to provide input 
regarding waiting time duration 28. In our study, all patients wished for a short waiting 
time before the first appointment. Since they reported the same reasons, we should strive 
for a waiting time that is as short as logistically possible before the first appointment. 
However, there was no consensus regarding the waiting time before treatment started. 
Ideally, patients who wish to wait for treatment to process the diagnosis and put their 
affairs in order will have time to do so, providing room on the waiting lists for patients 
who wish to start their treatment as soon as possible.
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Interview 1: waiting time before appointment

• How do you experience the waiting time between the referral and the 
 appointment at the clinic?
 o Is the duration of the waiting time different then you expected?
• Were you able to influence the time of your appointment?
 o Did you wish to influence this time?
• How were you treated by the nurses?
• Which do you prefer:
• An earlier appointment with a more general physician
 o A longer waiting time, but an appointment with a specialized 
  physician?
  • How long would you wish to wait?

Interview 2: after the FTC 

• How did you experience the day at GIOCA?
 o What helped you during the day?
 o What was difficult during the day?
• Some people don’t prefer to have the appointments clustered on 1 day,  
 what is your opinion?
• How did you experience the time in between appointments during the  
 day at GIOCA?
 o What did you do?
• How did you experience seeing many different doctors during the day?
 o Could you explain?
 o Did you prefer a different set-up?

Interview 3: waiting time before start treatment

• Do you have a diagnosis yet?
• Do you have a treatment plan yet?
• How do you experience the time waiting for the start of your treatment?
• Did you have additional contact with the FTC medical staff ?
 o How did you experience this contact?
 o Did you need additional contact?
• In retrospect, how did you experience the waiting time before the ap- 
 pointment at GIOCA?

APPENDIX I: INTERVIEW TOPIC LIST
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• In retrospect, what were your expectations of the waiting time before  
 the appointment at GIOCA?
• In retrospect, how did you experience the day at GIOCA?
• In retrospect, what were your expectations about the day at GIOCA?

Interview 4: during treatment

• In retrospect, how did you experience the waiting time before the appoint-
ment at GIOCA?

• In retrospect, what were your expectations of the waiting time before the ap-
pointment at GIOCA?

• In retrospect, how did you experience the day at GIOCA?
• In retrospect, what were your expectations about the day at GIOCA?
• In retrospect, how did you experience the waiting time before start of treat-

ment
• In retrospect, what were your expectations of the initiation of treatment
• In retrospect, would you have wanted a longer or shorter waiting time before 

the appointment at GIOCA?
• In retrospect, would you have wanted a longer or shorter waiting time before 

the start of treatment?
• Was your doctor the same as the doctor at GIOCA?
 o Did you prefer a different set-up?
  • If this would increase your waiting time?
  • If this would decrease your waiting time?
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Rationale Timely communication is important to ensure high quality health care. To 
facilitate this, the Gastro Intestinal Oncology Center Amsterdam (GIOCA) stipulated to 
dispatch medical reports on the day of the patient’s visit. However, with the increasing 
number of patients, administrative processes at GIOCA were under pressure, and this 
standard was not met for the majority of patients.
Aim & Objective: To dispatch 90% of medical reports on the day of the patient’s visit by 
improving the logistic process.
Methods To assess the main causes for a prolonged dispatch time and to design 
improvements actions, the roadmap offered by Lean Six Sigma (LSS) was used, consisting 
of 5 phases: Define Measure, Analyze, Improve, and Control (DMAIC roadmap). 
Results Initially 12.3 % of the reports were dispatched on the day of the patient’s visit. 
Three causes for a prolonged dispatch time were identified: 1) determining which 
physicians involved with treatment would compose the report; 2) the reports composed 
by a senior resident had to be reviewed by a medical specialist; and 3) a medical specialist 
had to authorize the administration to dispatch the reports. To circumvent these causes, 
a digital form was implemented in the electronic medical record that could be completed 
during the multidisciplinary team meeting. After implementation, 90.6% of the reports 
were dispatched on the day of the visit.  
Conclusion The dispatch time of reports sent from hospital to primary care can be 
significantly reduced using Lean Six Sigma, improving the communication between 
hospital and primary care. 
 

ABSTRACT
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With the growing complexity of cancer management, specialized multidisciplinary fast 
track outpatient cancer clinics are increasingly implemented 1,2. Following this trend, 
a novel fast track outpatient clinic was initiated at the Academic Medical Center in 
Amsterdam, the Netherlands: Gastro Intestinal Oncology Center Amsterdam (GIOCA). 
The core of this clinic is formed by four tumor-specific multidisciplinary teams. Daily, 
multidisciplinary cancer team meetings (MDTM) are held to confirm diagnosis and 
staging of the disease and subsequently to formulate a treatment plan for all patients 
who visit GIOCA that day. 

Multidisciplinary cancer teams focus on clinical (consensual) decision making, efficient 
interdisciplinary communication and adherence to clinical guidelines 3-5. Several studies 
have shown that multidisciplinary teams can improve the quality of care by ensuring 
patients receive an accurate diagnosis. Indeed, multidisciplinary teams have been shown 
to rectify the diagnosis formulated by a single medical specialists and to improve survival 
6-9. Additionally, timely communication between the multidisciplinary clinic and the 
patients’ primary care physician (PCP) is important: delays in communication negatively 
influence the quality of healthcare 10. In the Netherlands, PCPs have a coordinative role; 
they are responsible for the continuity of care and ensuring communication between 
medical specialists. 

Communication between GIOCA and the PCPs consists mainly of medical reports. In 
2012, GIOCA often dispatched these reports with delay. In our experience, after visiting 
GIOCA, many patients visit their PCP the subsequent day to discuss their diagnosis and 
treatment options. Therefore, it was important that the medical reports composed at 
GIOCA were dispatched on the day of the patient’s visit.

This article describes an improvement project aimed at decreasing the dispatch time. 
The project was set up according to the Lean Six Sigma (LSS) methodology. Lean Six 
Sigma, a combination of Lean Manufacturing and Six Sigma, is a trend in the quality 
improvement of the organization of health care 11-21. Lean Manufacturing provides 
standard analysis tools and techniques with the intention of mapping out and removing 
inefficiencies, while Six Sigma offers a structured roadmap to reduce variation in 
organizational processes by analyzing performance metrics and uncovering root causes 22. 

The rising emphasis on improving quality and efficiency in healthcare is also subscribed 
by Porter who raised awareness to measure value in health care 23.  Two highly influential 
reports of the Institute of Medicine urged to use operational management methods to 
improve quality and efficiency in hospitals 24,25. Lean Six Sigma is a method to this end. 

INTRODUCTION

5
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The roadmap used in Six Sigma consists of five phases: Define, Measure, Analyze, 
Improve, and Control, and is called the DMAIC roadmap. In current literature numerous 
studies have described LSS projects in health care 26-29. However, to our knowledge, these 
studies don’t focus on the communication between hospital and primary care. This 
study aimed to increase the proportion of reports dispatched the day of patients’ visit at 
GIOCA using Lean Six Sigma, thereby improving the communication between GIOCA 
and the PCPs. 

METHODS 
This study was conducted at GIOCA in December 2012, in the Academic Medical 
Center in Amsterdam, the Netherlands. GIOCA was initiated in 2009.  The study had 
a single center uncontrolled before-after design 30. This study was conducted following 
the DMAIC roadmap, the methodology offered in Lean Six Sigma. It prescribes five 
consecutive phases: Define, Measure, Analyze, Improve, and Control. These five phases 
are detailed in (Table 1). In the following sections each of the five DMAIC phases are 
described, as they were used to improve the communication between GIOCA and the 
PCPs. 

DMAIC cycle

DeÞne Select and deÞne the project and project leader  (black belt or green belt), establish 
project objectives, and describe the current process.

Measure
Quantify the problem by selecting the appropriate     measurable characteristics, the 
critical to quality (CTQ) indicators. Measure the process performance and validate the 
measurement procedure.

Analysis Analyse the current process performance, make a data-based-diagnosis, and identify 
potential inßuence factors.

Improve Establish effect of the inßuence factors on the CTQs. Improve the process by 
designing and implementing evidence-based improvement actions.

Control Control the improved process performance and close the project.

1

Table 1:  The five phases DMAIC roadmap
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DEFINE

The aim of the Define phase was to select and define a project and formulate its target. 
With the increasing number of patients, administrative processes at GIOCA were under 
pressure: the number of patients who visit GIOCA has steadily increased from 378 in 
2009 to 1039 patients in 2012.  The reports to the PCPs were often dispatched with a 
delay of more than 1 day, resulting in a lower quality of care. 

For patients, a visit at GIOCA lasts an entire day and consists of a morning consultation, 
followed by additional imaging if necessary, and one or more afternoon consultations. 
Patients have consultations with both senior residents and medical specialists due to the 
academic nature of the hospital. Furthermore, these physicians have different disciplines, 
due to the multidisciplinary nature of GIOCA. A week at GIOCA is organized by tumor 
specific days and each day is managed by a different tumor specific multidisciplinary 
team. Therefore, all patients with (suspected) hepatocellular carcinoma (HCC) visit 
solely on Mondays while patients with colorectal cancer (CRC) visit on Tuesdays, 
patients with esophageal and gastric cancer (ESOGAS) on Wednesdays, and patients 
with pancreatic and biliary cancer (PB) on Thursdays.

At noon the physicians meet to discuss all patients who visited that day. During this 
multidisciplinary team meeting (MDTM) the diagnosis and staging of the disease, each 
patient was referred with, are confirmed or changed and a treatment plan is formulated. 
One of the physicians who attended the MDTM and is involved with the treatment of a 
patient writes a summarized medical report. This physician is either a senior resident or 
a medical specialist. However, a medical report written by a senior resident must always 
be reviewed by a medical specialist. The medical specialist must remember to authorize 
the administration to dispatch the finalized report to the PCP. This process causes many 
reports to be dispatched after two days or more. 

In November 2012 a project team was formed consisting of physicians and nurses 
working at GIOCA at the time. The project team was led by a LSS black belt, a project 
leader in LSS terms. The project leader formulated the objective to dispatch 90% of the 
reports on the day of the patient’s visit, i.e. a dispatch time of 0 days. Dispatch time was 
defined as the number of working days between a patient’s visit at GIOCA and the day the 
report was dispatched to the patient’s PCP.  The project was initiated in December 2012 
and was planned to be completed within 6 months, in June 2013 (Figure 1). 

5
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Define

Form project team

Nov 11 - Feb 5

1-11-2012 6-2-2013 22-3-2013 24-5-2013 7-6-2013

Feb 6 - March 21
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Project initiation

Measure
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Evaluate medical reports

Calculate dispatch time

Analyze dispatch time

Design MDTM form

Implement MDTM form

Maintain targets
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Improve

Control

Define problem

Define Measure ControlAnalyze Improve

Figure 1: Gantt Diagram of the project.

MEASURE

The aim of the Measure phase was to quantify the problem and to measure the current 
process performance. To quantify the problem, critical to quality (CTQs) characteristics 
were selected. For this project, ‘dispatch time’ was the selected CTQ characteristic. 
 To measure the current process performance, data on 195 medical reports were collected 
and evaluated between December 2012 and February 2013. Only initial presentations at 
GIOCA were included to avoid bias and exclude other possible contextual dependencies 
of dispatch time. For each report, the number of days between the date of the patient’s 
visit and the date of dispatch was calculated. The Electronic Medical Record (EMR) was 
hand searched to identify possible reasons for delays in dispatch time. These reasons 
were documented. Furthermore patient characteristics (age, gender and tumor-specific 
MDTM) were recorded to evaluate any differences between the measurements.
 

ANALYZE

The aim of the Analyze phase was to analyze the CTQ and to compose a list of possible 
causes prolonging the dispatch time. The LSS black belt analyzed the CTQ dispatch 
time for all reports.  It was found that only 12.3% of the reports were dispatched on the 
same day. A more detailed analysis is provided below in the results section. To determine 
whether differences in dispatch time existed between the different tumor specific 
MDTMs, the dispatch times were compared with a  Chi-square test. To determine 
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differences the proportion of reports dispatched on the day of the visit between the 
different measurements, a Kruskal-Wallis-test was employed. Subsequently, the LSS 
black belt organized a brainstorm session to discuss process inefficiencies. Three major 
process inefficiencies were identified as the main causes of accumulation of waiting 
time before the report was dispatched: 1) determining which physicians involved with 
treatment would compose the report was unclear at times; 2) the reports composed by a 
senior resident had to be reviewed by a medical specialist; and 3) a medical specialist had 
to authorize the administration to dispatch the reports (Figure 2).

Appoint phy-
sician

Write report
Multidisciplinary

team meeting

Responsible
physician

clear?
yes

no

Dispatch reportnoReport written
by resident?

yes Check by 
supervisor

Authorize report

Figure 2: the process of making and dispatching a medical report, before implementation of improvements.

IMPROVE

The aim of the Improve phase was to design and implement improvement actions. The 
improvement actions were discussed and devised under supervision of the black belt in 
brainstorm sessions. To solve all three main process inefficiencies, it was proposed that 
the report had to be completed digitally during the MDTM. This ensured no physician 
had to be appointed to compose a report and all physicians in attendance at the meeting 
could consent to the report, rendering revisions by medical specialists irrelevant. 
Furthermore, the digitally completed form simplified and expedited the authorization 
of the administration. To facilitate completion of the report during the MDTM, a 
comprehensive digital report form was developed and included in the EMR. This form 
was projected on to a screen during the MDTM. One senior resident was appointed to 
document all decisions made by the multidisciplinary team during each meeting. 

DEVELOPMENT OF THE MDTM-FORM

The development of the new MDTM form was carried out in 3 phases. During the first 
phase the form was designed, in the second phase the report was tested, and in the third 
phase the report form was modified and implemented. In phase  one, the pilot-form was 
developed. Lamb et al. identified key-aspects that should be discussed during the MDTMs 
to ensure a high quality of care: patient history; patient wishes; presence or absence 
of key medical specialists; diagnosis and TNM staging; treatment plan; and primary 
treating physician 5. Furthermore these key-aspects are in line with the guidelines 
formulated by the (Dutch) Healthcare Inspectorate. The pilot form consisted of three 

5
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different sections comprising several text fields. Section one consisted of specified text 
fields regarding patient information. These text fields had to be filled in as preparation 
for the MDTM, during the morning consultation. The text fields in section two and three 
were filled in during the MDTM. In phase two the pilot MDTM form was tested for user 
friendliness. In the period April 2013 to May 2013, two researchers (YLB; TR) measured 
which of the six aforementioned key-aspects were filled out in 47 forms (Table 2). 

Key aspects Pilot 
N=147 (%)

After (I) 
N=190 (%)

After (II) 
N=200 (%)

Part	  I	  of	  the	  form

Pa#ent	  History 46.3 100 97.5

Pa#ent	  wishes 16.3 31.0 27.5

Part	  II	  of	  the	  form

Presence	  of	  medical	  specialists 74.8 78.9 97.0

Diagnosis 14.3 94.2 99.0

TNM 14.3 32.6 37.5

Part	  II	  of	  the	  form

Treatment	  plan 93.2 97.9 99.5

Primary	  trea#ng	  physician 65.3 67.9 99.5

1

Table 2: Proportion of key-aspects filled out in MDTM-form. 
Pilot form (6-JUN-2013 to 23-SEPT-2013) after (I) implementation (6-JUN-2013 to 23-SEPT-2013) and 16 months after (II) 
implementation of the new MDTM (multidisciplinary team meeting) form (26-JAN-2015 to 22-APRIL- 2015).

To reveal the most prominent causes for the incomplete forms, several physicians from 
the multidisciplinary team were interviewed. The medical specialists suggested the 
many fields caused them to lose the overview of the form and took too much time to 
complete. In phase three the form was adapted and implemented based on the phase two 
test results: some text fields were omitted and others were combined or reformulated. 
Figure 2 shows the final MDTM form. All physicians were given an introductory course 
to the new form, after which the new form was implemented in June 2013.

Subsequently, the six key-aspects were assessed again in the adapted digital MDTM 
form. The IT department set up a link between the consultation form and the MDTM 
form. This ensured that in all forms the key-aspect ‘patient history’ was automatically 
transferred from the consultation form to the MDTM form. In the second measurement, 
all key-aspects were more often filled out, compared to the first measurement (Table 2).

CONTROL
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The aim of the Control phase was to measure and maintain the targeted CTQ dispatch time 
and close the project. The CTQ dispatch time was measured again after implementation 
of the MDTM form with a second data set. Data were prospectively collected from June 
6th to September 23rd 2013. For each report the same variables that were measured in 
the first measurement, were measured again. Subsequently, the number of days between 
the date of the patient’s visit and the date of dispatch were calculated. The percentage of 
reports dispatched on the same day as the patient’s visit was compared before and after 
the intervention, using a Kruskal-Wallis test. Finding are discussed below. To ascertain 
no differences existed between the patient group before and after implementation of 
the digital MDTM form, age and gender of the patient were documented and compared 
between the two groups. In order to maintain the targeted CTQ dispatch time, the newly 
designed form was incorporated in the MDTM and had become the standard method of 
working. 

To confirm that the proportion of dispatched reports on the same day as the patient’s 
visit remained at 90%, or higher, a new observation was made from January 2015 to April 
2015. For each report the number of days between the date of the patient’s visit and the 
date of dispatch was calculated and the number of filled in text fields containing the key-
aspects was determined. 

RESULTS
At the start of the project from December 2012 to February 2013, the dispatch times 
for 195 reports were calculated. Only the reports composed after the initial visit were 
included. Of the analyzed reports, 12.3% were dispatched on the same day as the patient’s 
visit, 37.9% were dispatched the day after the visit, 45.1% were dispatched after more 
than one day after the visit and 4.5% were not dispatched at all (Table 3). The dispatch 
time differed significantly between the individual tumor specific MDTMs; the CRC and 
ESOGAS MDTMs had significantly longer dispatch times than the HCC and PB MDTMs 
(p<0.0001; Table 4). 

After implementation of the adapted MDTM form, the dispatch time was calculated 
for 191 reports from June 2013 to September 2013. Patient characteristics are shown 
in Table 3. There was a significant difference of the distribution of patients over the 
tumor specific days (Table 3). The proportion of reports dispatched on the same day 
as the patient’s visit increased significantly, from 12.8% to 90.6% (p<0.0001, Table 3). 
Some differences in dispatch time between the different tumor MDTMs remained; the 
dispatch time for reports composed at the HCC MDTM was significantly longer than the 
dispatch time of the CRC, ESOGAS and PB MDTMS (p=0.007; Table 5). However, the 
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Figure 2: Final multidisciplinary team meeting form
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HCC MDT dispatched only seven reports. Of these reports, three (43%) were dispatched 
too late.  

 
Table 3: Characteristics before and after implementation of the MDTM form.
Comparative statistics before (4-DEC-2012 to 28-FEB-2013) after (I) implementation (6-JUN-2013 to 23-SEPT-2013) and 16 
months after (II) implementation of the new MDTM (multidisciplinary team meeting) form (26-JAN-2015 to 22-APRIL- 2015). 
P-value calculated with Chi-square test. 
* P-value calculated with a chi-squared test** Interquartile range*** P-value calculated with a Kruskal Wallis Tests
1 23 ‘regular’ reports were dispatched on the day of the visit, 7 the day after the visit and 10 more than 1 day after the visit. 
Only 1 report was never dispatched. These are not included in this Table.

Variable N Dispatch	  0me	  Median	  
(IQR)

Reports	  dispatched	    
Day	  of	  visit	  (%) P	  value

Tumor	  specific	  MDTM* <0.0001
HCC 11 1.0	  (0	  –	  2.0) 36.4

CRC 24 2.0	  (1.0-‐4.0) 12.5

ESOGAS 55 2.0	  (2.0-‐4.0) 5.5

PB 105 1.0	  (1.0-‐2.0) 13.3

1

Table 4: Differences in dispatch time between different tumor specific multidisciplinary team meetings (MDTM) in 
days. 
P-value is obtained by analyzing the data with Kruskal-Wallis
*    HCC: hepatocellular carcinoma; CRC: colorectal cancer; 
      ESOGAS: esophageal and gastric cancer; PB: pancreatic and biliary cancer
** Interquartile range 

5

Variable N Dispatch	  0me	  Median	  
(IQR)

Reports	  dispatched	    
Day	  of	  visit	  (%) P	  value

Tumor	  specific	  MDTM* <0.0001
HCC 11 1.0	  (0	  –	  2.0) 36.4

CRC 24 2.0	  (1.0-‐4.0) 12.5

ESOGAS 55 2.0	  (2.0-‐4.0) 5.5

PB 105 1.0	  (1.0-‐2.0) 13.3

1



112

Variable N Dispatch	  0me	  Median	  
(IQR)

Reports	  dispatched	    
Day	  of	  visit	  (%) P	  value

Tumor	  specific	  MDTM* 0.	  007
HCC 7 0	  (0	  –	  1.0) 57

CRC 38 0	  (0-‐0) 86

ESOGAS 45 0	  (0-‐0) 89

PB 101 0	  (0-‐0) 95

1

Table 5: Differences in dispatch time between different tumor specific multidisciplinary team meetings (MDTM). 
P-value is obtained by analyzing the data Kruskal-Wallis
*    MDTM: multidisciplinary team meeting HCC: hepatocellular carcinoma; CRC: colorectal cancer; 
      ESOGAS: esophageal and gastric cancer; PB: pancreatic and biliary cancer
** Interquartile range 

Ultimately, the proportion of reports dispatched on the same day as the patients’ visit 
was measured a third time for 200 medical reports, from January 2015 to April 2015 
the dispatch time was calculated. Unfortunately, a decrease in the proportion of reports 
dispatched on the same day as the patient’s visit was observed; only 29.0% reports were 
dispatched the same day as the patient’s visit, 17.5% of the reports were dispatched the 
day after the visit, 33.0% were dispatched >1 day after the visit and 20.5% (n=41) were not 
dispatched at all (Table 3).

A further study of these 41 reports, showed that for 40 of these patients an alternative 
medical report which was not generated from the MDTM form, was dispatched to the 
PCP. Of these 40 medical reports, 56.1% was dispatched on the same day as the patient’s 
visit, 17.1% was dispatched the day after the visit and 24.4% was dispatched >1 day after 
the visit. Interestingly, although the differences between the different tumor specific 
days remained present, the distribution was different: the reports composed at the HCC 
MDTM, were dispatched most often, followed by reports from the PB-MDT, CRC-MDT 
and lastly the ESOGAS-MDT (Table 6). For the 200 reports from the third measurement, 
the text fields containing 6 key-aspects were also assessed (Table 2).

Variable N Dispatch	  0me	  Median	  
(IQR)

Reports	  dispatched	    
Day	  of	  visit	  (%) P	  value

Tumor	  specific	  MDTM* <0.0001
HCC 9 2.0	  (0	  –	  1.0) 36.4

CRC 57 1.0	  (0	  –	  1.0) 12.5

ESOGAS 49 2.0	  (1.0	  –	  2.0) 	  	  5.5

PB 85 0	  	  	  	  (0	  –	  2.0) 13.3

1

Table 6: Differences in dispatch time between different tumor specific multidisciplinary team meetings (MDTM). 
P-value is obtained by analyzing the data Kruskal-Wallis * MDTM: multidisciplinary team meeting HCC: hepatocellular 
carcinoma; CRC: colorectal cancer;  ESOGAS: esophageal and gastric cancer; PB: pancreatic and biliary cancer
** Interquartile range 
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DISCUSSION
The quality and frequency of communication between hospital and primary care can 
influence health care quality 10. Therefore, this study aimed to investigate whether 
the proportion of reports dispatched from GIOCA to the PCP within one day, could 
be increased to 90%, using the Lean Six Sigma methodology. To achieve this, a digital 
MDTM form was developed and included in the EMR. During the MDTM, this form is 
simultaneously projected onto a screen and filled out ‘real-time’ by a designated senior 
resident. Furthermore, a report is generated from the form and immediately dispatched 
to the PCP by the administration. The implementation of the new form ensures the 
proportion of reports dispatched on the same day as the patient’s visit, increases 
dramatically, initially from 12.8% to 90.6%. 

This study was designed with an uncontrolled before-after design, which can possibly 
overestimate the results of quality improvement interventions, since other causes 
of improvement are difficult to exclude 30. However, although we feel confident the 
second measurement shows a representative improvement due to the implementation 
of the MDTM form, the third measurement shows that only 29.0% of the reports were 
dispatched on the day of the visit.  Still, the implementation of the digital MDTM form 
can be described as a structural change. During the third measurement, ‘regular’ reports, 
not generated from the MDTM form, were also dispatched to the PCP. When also 
considering these reports, 50.5% of the reports were dispatched on the same day as the 
visit. This does indicate that although a structural change has been implemented, the 
process must be continually monitored to ensure no new causes for delays in dispatch 
time occur. This study also assessed the use of the key-aspects in the MDTM form. The 
first measurement of these key-aspects was performed with the pilot MDTM form. 
The results from this measurement were incorporated in the adapted MDTM form. 
The second measurement of the key-aspects was performed with the adapted MDTM 
form, immediately after implementation and the third measurement was performed 16 
months after implementation. These different measurements show that the text fields 
containing the key-aspects were increasingly more filled out. This is important since the 
communication between healthcare workers must not only be timely, but also contain 
the necessary information to ensure quality care. 

Before implementation of the MDTM form, a significant difference in dispatch time 
between the different tumor-specific MDTMs was observed. Interestingly, after 
implementation of the new report form, the significant difference in dispatch time was 
still present; the dispatch time of reports sent by the HCC MDT was significantly longer 
than the dispatch time of the other MDTs. However, at the HCC MDTM a significantly 
smaller number of patients (n=7) was discussed, leading to a smaller number of reports 
formulated at the HCC MDTM, during the second observation period. Since only 
three reports were dispatched with a delay, the difference is not clinically relevant. 

5
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Furthermore, in the third measurement the dispatch time of the reports composed at 
the HCC MDTM was actually shorter, with more reports dispatched at the day of the 
visit compared to the other MDTMs.  

Currently, various hospitals have incorporated Six Sigma, Lean Management or Lean Six 
Sigma in their organization and have published several cases describing improvement 
projects 13,14,18,26,28,31-33. Like the current study, these studies mostly implement LSS for 
singular improvement projects 12,14,17,26-29. This is both an advantage and a disadvantage 
of LSS. However, for most of these studies it is unclear whether the results from 
the improvement projects are sustained over time and whether these results can be 
transferred to other problems or other health care organizations 12,34. The structured 
DMAIC roadmap is an excellent tool when employed to improve routing tasks, since it 
forces researchers to focus on the selected CTQs 22. 

LSS is an appropriate strategy when facing recurring problems or crises in routine tasks; 
in the current study three major process inefficiencies of a routine task were identified. 
These inefficiencies caused an extended dispatch time for the medical reports. 
Improving these inefficiencies provides an excellent opportunity to enhance the quality 
of patient care by ensuring the PCP has all relevant information to coordinate care. In 
this study we have shown that the tools provided by LSS can contribute to an important 
improvement in the communication process of a hospital. However, both the tools and 
processes, in this case the MDTM form need to be more regularly evaluated in order 
to maintain the goal of >90% of the MDTM reports dispatched on the same day as the 
patient’s visit. With the implementation of the digital MDTM form within the EMR, we 
believe a solution has been created that is transferable to both other departments within 
the AMC as well as other health care organizations, especially organizations working 
with multidisciplinary teams. 
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Background This study describes how a virtual fast-track clinic (FTC) was implement-
ed across the existing divisional structure of a hospital. 
Methodology A project team organized care around patients instead of medical depart-
ments. A mandate from the board (Top-down), ensured cooperation between different 
medical departments and a change in resource allocation (i.e. medical staff ). Brainstorm 
sessions between the departments (Bottom-up), assured a swift implementation of the FTC.
Results Since implementation in 2009, new patients with a gastrointestinal malignancy 
are diverted to the FTC and the patient influx has tripled. Waiting time for an appoint-
ment  and start of treatment was reduced from 2-4 weeks to six working days and from 
12-14 weeks to 17 working days, respectively, without increasing existing resources. 
Conclusion Patient centered care is organized across the divisions, without changing  
the existing structure, turning structure into an infrastructure and preserving the ad-
vantages of specialization and knowledge synergies

ABSTRACT
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Patients with gastrointestinal malignancies often need multiple appointments with 
different medical specialists from different disciplines to ensure a correct diagnosis and 
stage of disease; an asset-focused approach to care. Each medical specialist is inclined to 
order different diagnostic tests, which are performed separately. With every (internal) 
referral or diagnostic test, a new place on a waiting list ensues and waiting times accrue. 

To reduce waiting times, many hospitals around the western world have initiated fast-
track (FT) programs or rapid diagnostic assessment clinics and currently most patients 
with a gastrointestinal malignancy are assessed multidisciplinary 1-5. These programs or 
clinics often follow Porter’s suggestion for an integrated practice unit (IPU) 6.  IPUs 
are clinics organized around a medical condition and often located outside of a hospital 
setting. IPUs include all necessary skills and medical specialists to provide high quality 
care for one medical condition. However, patients with comorbid diseases are at a 
disadvantage in an IPU, since the physicians best suited to treat these conditions are not 
present. Furthermore, IPUs can cause the knowledge of a medical specialists to become 
predominantly disease specific and general knowledge will become lost. In oncology this 
can be especially worrisome, since some benign diseases can mimic cancerous diseases. 
If a physician fails to recognize this, patients will potentially be over treated 7.  To facilitate 
a quick diagnosis and to reduce both waiting times and the number of appointments, a 
novel fast-track outpatient clinic (FTC) for patients with gastrointestinal malignancies 
was implemented within the existing organization of a university hospital. The FTC has 
a patient-centered approach and comprises a one-stop diagnostic oncology pathway 
followed by swift treatment initiation. Due to a multidisciplinary approach, the 
diagnostic tests are coordinated between the different medical specialists, drastically 
reducing waiting times. 

Implementation programs are known for not fully realizing proposed plans; more than 
70% of implementation programs do not fulfil expectations 8,9. Root causes include an 
organization’s inability and unwillingness to change as well as the presence (or absence) 
of leadership 10. Understanding why the implementation of the FTC was successful 
becomes relevant in order to  transfer lessons learned from this case  to other initiatives 
for patient-centered approaches 11,12. This paper describes the processes and strategies 
that led to the successful implementation of the FTC, a multidisciplinary one-stop 
diagnostics outpatient clinic. Subsequently the tools to ensure sustainability of this 
success are discussed.

This paper consists of three parts. Part one comprises the initiation and organization of 
the FTC as well as the operationalization. This part of the description will also include 

INTRODUCTION
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METHODS
the governance of the FTC and the management of change. Part two comprises the FTC 
concept. In the third part, the current administrative issues of the FTC will be discussed. 
Furthermore, the third part comprises why these latent administrative issues have 
become manifest and we will discuss how these issues can be solved. 

PART I – THE CHANGE

Project Initiation. The FTC-project was initiated by the Chief of Surgery and the Chief 
of Gastroenterology in 2008. After approval and support of the initiative by the board of 
directors, a kick-off meeting was organized to inform all those involved. The approval by 
the board of directors included pronouncing the initiative as a major theme and objective 
in the strategy of the hospital and ensuring a small budget for expenditures that could not 
be allocated to the participating departments. Since no additional dedicated budget was 
available, the multidisciplinary fast-track program required resources from multiple 
disciplines: surgery, gastroenterology, radiology, medical oncology, radiation-oncology, 
pathology, the IT department and the department of Quality and Process Innovation 
(QPI). The department of QPI is involved in organizational matters in expediency, safety 
and patient centeredness. The FTC initiative was managed by a project team that consisted 
of a gastroenterologist, a surgeon, a chief nursing officer and a consultant from QPI. 
Quarterly reviews were organized to review the project team and the FTCs performance.

Project team. To secure a sound foundation and to identify common interests, the project 
team organized and presided over meetings with employees from the participating 
disciplines during the course of several months. During these meetings, a mission and 
course of action for the FTC were established. The project team reported to an advisory 
board, containing of representatives from all involved disciplines (stakeholders). 

Initiation of change. The FTC can be seen as an introduction to teamwork centered 
around the patient, with medical specialists not used to patient centered teamwork. 
Additionally, the FTC is an introduction of cross-department process management and 
a change in strategy execution and resource allocation of the university hospital at large. 
According to the Economic Theory of Teams by Marschak and Radner, successfully 
changing an organization, especially when introducing cross-departmental teamwork, 
is dictated by 5 principles 13: 
1. Shared goal. High quality and fast patient care. 
2. Shared information. A shared digital patient file was created in close collaboration 

with the IT department. All physicians document their findings regarding a patient 
in one file, allowing access to each other’s notes.  From the onset, the IT department 
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was involved.
3. Shared Rules. The rules of the game (the FTC process) were established by all 

parties involved, during the meetings presided by the project team. 
4. Socialization. Organizational socialization is the process by which the values, norms 

and required behaviors become known to and are shared by all team members 14. 
5. Rewards. An equitable distribution of the rewards of the teamwork.  

The study site is a university hospital; all the medical doctors and nurses are employed 
by the hospital at a fixed salary according to a national pay scale. The reimbursement of 
fees is governed by the Dutch system of DOTs, a reimbursement of fees based on defined 
diagnostic-treatment combinations. Within the university hospital, the authority to 
open a DOT for a patient is assigned to a limited number of medical departments. The 
FTC itself is not an accountable entity in the internal governance system and thus is 
not authorized to open DOTs. Subsequently when the medical specialists working at 
the FTC open a DOT for a patient, they do this on behalf of their own department; their 
department will be reimbursed, not the FTC. 

Cross-departmental teamwork. To understand the required conditions for successful 
cross-departmental teamwork, it is necessary to define the characteristics of well-
structured teams 13,15:
1. Clear team objectives; 
2. The team members work closely together to achieve team objectives;
3. Regular team meetings are held to discuss effectiveness of the team; 
4. The team does not have more than 15 members; 
5. Shared information
6. Process architecture or process mapping. This is defined by the nature of activities 

needed to achieve this objective; 
7. Management of and accountability for the cross-departmental process; 
8. Coordination between the activities in the cross-departmental process and the 

available department resources for the process; 
9. A budget, based on a business case, and funding of the cross-departmental process. 
The implementation strategy. Several different strategies can be used to implement a 
change in organization, each with different advantages, disadvantages and success rates 
(Table 1). With the implementation of the FTC a combination of two strategies was used: 
the power strategy, or Top-Down strategy and the interactive strategy, or Bottom-Up 
strategy 16.  The initiation of the FTC was characterized by the bottom-up initiative; two 
physicians who treated patients with gastrointestinal malignancies wanted to improve 
patient care. This provided the foundation for an (at least) adequate internalization of 
the goal of the FTC. A bottom-up strategy creates an intrinsic motivation for teamwork, 
building on knowledge and expertise of the staff by including them in the decision 
making process. Participation of, and involvement in, the modification process, is known 
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to increase the support for change 17. However, initiating a project with a bottom-up 
strategy can result in a lack of acknowledgment with the strategy of the hospital. During 
the initiation phase of the FTC, the board of directors did acknowledge the importance 
of the FTC, both for its own purposes and as a priority theme in the strategy of the 
university hospital. The criterion of a shared and internalized goal was met by combining 
a bottom-up-initiative with the acknowledgement from the board of directors (top-down 
strategy). Ensuring team members understand which initiatives to take and how their 
individual contribution adds to the overall goal, is realized by working closely together. 

PART II – THE CLINIC

The founding of the FTC and the implementation of fast-track patient centered care 
spanned nine months (Table 2). From the start of the FTC in April 2009, all patients 
with a gastrointestinal malignancy were diverted to the clinic. Care was centered around 
patients by allocating specific days to the different gastrointestinal malignancies starting 
with Wednesday and Thursday; upper gastrointestinal tumors (ESOGAS; esophagus 
and gastric) and pancreatic and biliary tumors (PB; pancreas, gallbladder, bile duct, and 
duodenum) respectively. Subsequently from December 2009, patients with colorectal 
carcinoma’s (CRC) were seen on Tuesdays and later on from 2012, patients with HCCs 
(hepatocellular carcinoma) were seen on Mondays. Each tumor specific day is managed 
by a different team of dedicated gastrointestinal oncology physicians and specialized 
oncology nurses. The residents rotate every three months. 

Currently a median of seven new patients visit the clinic each day (min-max: 1-18 new 
patients/day). The target referral time (RT) to the outpatient clinic was initially set at five 
workdays. However, after an evaluation this target proved to be unattainable, the target 
referral was adjusted to six workdays, in 2014 (Figure 1). After referral, patients are 
scheduled for a tumor specific day. Patients who visit the FTC have either a known 
gastrointestinal malignancy, or a very a high suspicion of a gastrointestinal malignancy. 
The radiologist verifies that the imaging is recent and of adequate quality while the 
specialized nurse follows pre-defined healthcare pathways to assess if additional tests 
need to be performed. Subsequently the administrative team schedules the additional 
tests if needed and an appointment at the clinic. Both the radiology department and the 
endoscopy department have reserved time slots for the FTC patients. These time slots 
effectively prevent waiting lists for the FTC patients. Since initiation of the FTC, the 
patient influx has tripled (Graph 1). 

The day at the FTC consist of a morning consultation with a surgeon or 
gastroenterologist, followed by the additional diagnostic tests. The choice between the 
surgeon and gastroenterologist is made randomly. All additional tests are performed on 
the same day as the FTC-appointment, with the exception of tests that need a sedative 
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Methodical 
Strategy (23%)

Negotiation 
Strategy (18%)

Programmatic 
Strategy (25%)

Interactive 
Strategy (21%)

Push Migrate Nego*ate Pull Discover

Control	  by	  top Ini*a*ve	  by	  top More	  par*cipants Par*cipatory Interac*ve

Purposeful Purposeful Result-‐oriented Problem-‐oriented Prospec*ve

Legi4mate	  power Expert	  power Posi*on	  power Indirect	  power Imagina*ve

Input	  controllers Input	  counsellor Input	  par*cipants	   Input	  employees Input	  team

Power-‐compulsion Ra*onal-‐empirical Nego*ate Norma*ve	  re-‐educa*ve Dialogue	  and	  confronta*on

No	  par4cipa4on LiAle	  par*cipa*on Poli*cal	  process High	  par*cipa*on Interac*on

Very	  li=le	  capacity	  for	  change LiAle	  capacity	  for	  change Slight	  capacity	  for	  change Limited	  capacity	  for	  change High	  capacity	  for	  change

1

Table 1: Change strategies and their capacity for change. The percentages indicate how often the strategies  are 
used.

Basta,	  2016 1 1 1 1 1 2 1 1 fair
Bumm,	  2007 1 1 1 1 1 4 1 1 fair
Burton,	  2006 1 1 4 1 3 3 1 1 fair
Davies,	  2006 1 1 2 1 1 2 1 2 fair
Dickinson,	  2007 1 2 4 4 3 3 1 1 fair
Freeman,	  2011 1 1 1 4 3 2 3 1 fair
Fernando,	  2015 1 1 1 4 1 3 1 2 fair
Meguid,	  2016 1 1 1 1 1 2 3 1 fair
Oxenberg,	  2015 1 1 1 1 3 3 1 1 fair
Pawlik,	  2008 1 1 1 1 3 2 1 1 fair
Schmidt,	  2015 1 1 1 1 3 2 1 1 fair
Snelgrove,	  2015 1 1 1 1 3 3 2 1 fair
van	  Hagen,	  2013 1 1 1 1 3 2 2 1 fair
Wood,	  2008 1 1 1 1 1 2 1 1 fair
Ye,	  2012 1 2 1 1 3 2 1 1 fair
Zhang,	  2013 1 1 1 1 3 3 1 1 fair

author Basta, 2016 Burton, 2006 Davies, 2006 Fernando, 2015 Meguid, 2016 Oxenberg, 2015 van Hagen, 2013 Schmidt, 2015 Snelgrove, 2015 Wood, 2008 Ye, 2012 Zhang, 2013

clear aim yes yes yes yes yes yes yes no yes yes no yes

population deÞned yes yes yes yes yes NR yes yes yes yes yes yes

participation rate 
of >50% yes yes yes yes yes no yes yes no yes yes yes

subjects recruited 
from same 
population

yes yes yes yes yes yes yes yes yes yes yes yes

sample size 
justifcation NR NR NR NR NR NR NR NR NR NR NR NR

exposures of 
interest measured 
prior to outcome

no no no no no NA no no no yes yes no

sufficient time 
frame yes yes yes yes yes yes yes yes yes yes yes yes

different levels of 
exposure 
examined

NA NA NA NA NA NA NA NA NA NA NA NA

exposure 
measures deÞned yes yes yes yes yes yes yes yes yes yes yes yes

exposures 
assessed >1 yes no no no no no no no no no no no

outcome 
measures clear yes yes yes yes yes yes yes yes yes yes no yes

assessors blinded no no no no no no no no no no no no

loss to follow up 
<20% no CD CD CD CD CD CD CD no CD CD CD

key potential 
confounders 
measured

yes CD no no no yes no CD no CD yes no

author Bumm, 2007 Dickinson, 2007 Freeman, 2011 Pawlik, 2008
objecRve	  clearly	  stated yes yes no yes
eligibilty	  criteria	  specified yes yes yes yes
parRcipants	  representaRve yes yes yes yes
all	  elligible	  parRcipants	  enrolled yes yes yes yes
sample	  size	  sufficiently	  large NR NR NR NR
intervenRon	  clearly	  described yes yes yes yes
outcome	  measures	  specified no yes no yes
assessors	  blinded no no no no
follow	  up CD CD CD NR
staRsRcal	  methods NA yes yes NA
outcome	  measures	  taken	  mulRple	  Rmes	  before	  	  and	  aWer	  intervenRon no no no no
staRsRcal	  analysis	  for	  group	  to	  individual	  effect NA NA NA NA
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Variable
Poisson	  analysis 
(correct	  diagnosis)

Linear	  regression 
(dura6on	  mee6ng)

Linear	  regression 
(dura6on	  pa6ent	  discussion)

Presence/absence	  of	  the	  specialty	  physicians - + +

Presence	  of	  the	  treaRng	  physician + -‐ +

Total	  number	  of	  people	  present - + -‐

Presence	  of	  a	  chairperson + + +

Number	  of	  interrupRons	  during	  the	  meeRng* + -‐ +

DuraRon	  of	  the	  meeRng + +¥ +¥

DuraRon	  individual	  paRent	  discussion	  (minutes) + -‐ -‐

Follow	  up	  paRent	  yes	  or	  no - - +

Total	  number	  of	  paRents	  discussed + + -‐

The	  need	  for	  addiRonal	  imaging	   + -‐ -‐

Change	  of	  referral	  diagnosis	  or	  treatment - - +

Characteris6cs 1st	  period 2nd	  period P-‐value

N 277 274 	  

Age	   mean	  (SD) 	  	  63	  (11.6) 	  	  66	  (24.8) 0.24

Male	   N	  (%) 178	  (64) 173	  (63) 0.49

2nd	  opinion 	  	  39	  (14) 	  	  64	  (23) 0.87

Diagnosis	  on	  1st	  MDTM 0.39	  	  

Correct	  diagnosis N	  (%) 238	  (86) 240	  (88)

Incorrect	  diagnosis N	  (%) 8	  (3) 	  	  10	  (4) 	  

Treatment	  intent   0.26

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Cura6ve N	  (%) 105	  (38) 123	  (45) 	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Pallia6ve N	  (%) 	  	  78	  (28) 	  	  78	  (29) 	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Unknown N	  (%) 	  	  72	  (26) 	  	  56	  (20) 	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Not	  Applicable N	  (%) 	  	  22	  (8) 	  	  17	  (6) 	  

Tumor	  Specific	  MDT	  	  HCC	   N	  (%) 31	  (11) 	  	  19	  (7) 46

	  	  	  	  	  	  	  	  	  	  	  	  CRC	   N	  (%) 56	  (20) 	  	  56	  (20) 0.95

	  	  	  	  	  	  	  	  	  	  	  	  ESOGAS	   N	  (%) 74	  (27) 	  	  87	  (32) 0.19

	  	  	  	  	  	  	  	  	  	  	  	  PB	   N	  (%) 116	  (42) 112	  (41) 0.81

Time/MDTM	  (hours)	  HCC mean	  (SD) 45:54	  (16) 39:16	  (7) 7

	  	  	  	  	  CRC	   mean	  (SD) 50:32	  (12) 53:44	  (17) 0.43

	  	  	  	  	  ESOGAS mean	  (SD) 63:00	  (11) 62:00	  (11) 0.13

	  	  	  	  	  PB mean	  (SD) 71:00	  (7) 73:00	  (9) 0.18

Time/pa6ent	  (min)	  	  HCC mean	  (SD) 06:28	  (2) 07:23	  (3) 0.34

	  	  	  	  CRC mean	  (SD) 05:34	  (2) 06:09	  (3) 0.30

	  	  	  	  ESOGAS mean	  (SD) 05:32	  (2) 05:09	  (3) 0.40

	  	  	  	  PB mean	  (SD) 04:27	  (1) 04:59	  (2	  ) 56

Variable RR 	  	  	  	  	  95%CI PVariable

Known Factors Supplemental questions Questionnaire

1.	   Facili6es None Included

2.	   Workload

-‐	   AdministraRve	  tasks	  

-‐	   Balance	  between	  workload	  and	  available	  Rme	  

-‐	   Physical	  burden	  

-‐	   EmoRonal	  burden

Included

3.	   Exer6ng	  control -‐	   Sense	  of	  responsibility Not	  included

4.	   Acknowledgement None Not	  included

5.	   Development	  opportuni6es
-‐	   Personal	  development	  

-‐	   Conferences
Included

6.	   Work	  atmosphere
-‐	   Contact	  with	  supervisor	  

-‐	   Contact	  with	  nurse/MD
Included

7.	   Significance

-‐	   Reason	  for	  working	  at	  the	  FTC	  

-‐	   Important	  aspects	  of	  the	  FTC	  

-‐	   SaRsfacRon	  based	  on	  previous	  results	  

-‐	   Quality	  MDM	  

-‐	   Comparison	  the	  FTC	  vs.	  ‘regular’	  outpaRent	  clinic

Included

Ques6ons Work	  sa6sfac6on

4	  	  	  	  How	  great	  is	  the	  importance	  of	  a	  one-‐stop-‐shop	  outpaRent	  clinic	  for	  the	  	  treatment	  of	  gastrointesRnal	  malignancies? 0.66

6	  	  	  	  Are	  you	  saRsfied	  with	  the	  training	  opRons	  provided	  by	  the	  FTC? 0.50

7	  	  	  	  Are	  you	  saRsfied	  with	  the	  working	  atmosphere? 0.80

8	  	  	  	  Are	  you	  saRsfied	  with	  the	  physician-‐nurse	  collaboraRon? 0.71

9	  	  	  Are	  you	  saRsfied	  with	  the	  quality	  of	  the	  MDT-‐meeRng? 0.67

10	  In	  general,	  are	  you	  saRsfied	  with	  working	  at	  GICOA? 0.71

Eigenvalue 2.76

%	  of	  variance 46.1

Cronbach’s α 0.76

Questionnaire Likert-scale

How	  do	  you	  experience	  the	  workload	  on	  
GICOA?

1 

(low)
2

3 

(OK)
4

5 

(too	  high)

How	  do	  you	  experience	  the	  emo6onal	  
pressure	  on	  the	  FTC?

1 

	  (no	  pressure)
2

3 

(present)
4

5 

(too	  high)

How	  do	  you	  experience	  the	  appearance	  of	  
the	  clinic?

1	   

(deters)
2

3 

(neutral)
4

5 

(inspires	  trust)

How	  great	  is	  the	  importance	  of	  a	  one-‐stop-‐
shop	  outpa6ent	  clinic	  for	  the	  treatment	  of	  
gastrointes6nal	  malignancies?

1 

(no	  added	  value)
2

3 

(good,	  but	  not	  necessary)
4

5 

(essenRal)

Are	  you	  sa6sfied	  with	  the	  consul6ng	  rooms	  
at	  the	  FTC?

1 

(not	  at	  all)
2

3 

(neutral)
4

5 

(very)

Are	  you	  sa6sfied	  with	  the	  training	  op6ons	  
provided	  by	  the	  FTC?

1 

(not	  at	  all)
2

3 

(neutral)
4

5 

(very)

Are	  you	  sa6sfied	  with	  the	  working	  
atmosphere?

1 

(not	  at	  all)
2

3 

(neutral)
4

5 

(very)

Are	  you	  sa6sfied	  with	  the	  physician-‐nurse	  
collabora6on?

1 

(not	  at	  all)
2

3 

(neutral)
4

5 

(very)

Are	  you	  sa6sfied	  with	  the	  quality	  of	  the	  
MDT-‐mee6ng?

1 

(not	  at	  all)
2

3 

(neutral)
4

5 

(very)

In	  general,	  are	  you	  sa6sfied	  with	  working	  
at	  GICOA?

1 

(not	  at	  all)
2

3 

(neutral)
4

5 

(very)

Medical  
Specialists

Residents Nurses Total

Medical	  Specialty	  -‐	  Responses	  

Gastroenterology	  

Surgery	  

Medical	  Oncology	  

Radiology	  

RadiaRon	  Oncology	  

Pathology	  

Nuclear	  Medicine	  

Nurses

11	  

13	  

6	  

7	  

5	  

2	  

1	  

N/A

9	  

4	  

5	  

1	  

2	  

1	  

0	  

N/A

N/A	  

N/A	  

N/A	  

N/A	  

N/A	  

N/A	  

N/A	  

6

20	  

17	  

11	  

8	  

7	  

3	  

1	  

6

Tumor	  day*	  

HCC	  

CRC	  

ESOGAS	  

PB

9	  

16	  

17	  

18

3	  

11	  

12	  

17

3	  

5	  

5	  

5

15	  

32	  

34	  

39

Days	  at	  clinic	  –	  mean	  (SD) 1.5	  (0.87) 2.0	  (1.9) 3.0	  (0.89)

Known Factors Summarized Answers Grade (min-max)

1.	   Facili6es

The	  gastroenterologist	  and	  surgeon	  were	  saRsfied	  with	  
the	  faciliRes.	  However,	  the	  radiaRon	  and	  medical	  
oncologists	  were	  less	  saRsfied.	  This	  resulted	  from	  a	  
lack	  of	  available	  consultaRon	  rooms.	  The	  nurses	  were	  
also	  dissaRsfied	  with	  the	  number	  of	  consultaRon	  
rooms.	  	  PotenRal	  improvements	  that	  were	  menRoned	  
included:	  increasing	  the	  number	  of	  consultaRon	  rooms	  
and	  realizing	  a	  schedule	  for	  the	  allocaRon	  of	  
consultaRon	  rooms.	  	  

5-‐8.5

2.	   Workload

The	  balance	  between	  the	  tasks	  at	  hand	  and	  the	  Rme	  
available	  was	  described	  as	  good	  to	  very	  good,	  although	  
the	  workload	  differs	  per	  day.	  The	  days	  that	  ESOGAS	  
and	  PB	  paRents	  visit	  the	  clinic	  can	  be	  especially	  
demanding.	  All	  Physicians	  experienced	  some	  
emoRonal	  strain.	  However,	  only	  1	  MD	  described	  this	  
strain	  as	  too	  high.	  The	  nurses	  indicated	  a	  high	  
administraRve	  burden.	  The	  grade	  represented	  the	  
balance	  between	  workload	  and	  Rme,	  where	  1	  
indicated	  a	  very	  poor	  balance	  and	  10	  indicated	  an	  
opRmal	  balance.	  

7-‐9

3.	   Exer6ng	  control

Half	  of	  the	  Physicians	  indicated	  to	  have	  lille	  individual	  
control,	  since	  they	  are	  part	  of	  a	  team.	  This	  was	  
appreciated	  by	  both	  nurses	  and	  Physicians.	  The	  other	  
half	  indicated	  to	  have	  individual	  control	  over	  their	  
paRents	  and	  different	  tasks.	  The	  nurses	  indicated	  their	  
work	  is	  more	  independent	  than	  usual	  and	  
consequently	  they	  experience	  a	  high	  responsibility.	  
This	  was	  seen	  as	  an	  improvement.	  PotenRal	  
improvements	  that	  were	  menRoned	  included	  more	  
focus	  on	  training	  and	  educaRon	  for	  the	  residents	  and	  
fellows.	  

6-‐9

4.	   Acknowledgement All	  Physicians	  claimed	  an	  appreciaRon	  by	  both	  their	  
peers	  and	  their	  supervisors,	  although	  it	  was	  not	  

5-‐8.5

5.	   Development	  	   
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  opportuni6es

All	  Physicians	  indicated	  possibiliRes	  for	  development	  
through	  case	  studies	  and	  research.	  The	  nurses	  
indicated	  opportuniRes	  to	  develop	  themselves	  with	  
conferences	  and	  the	  innovaRve	  structure	  of	  the	  FTC.	  
PotenRal	  improvements	  menRoned	  by	  the	  residents	  
included	  more	  feedback	  from	  a	  supervisor.	  Both	  
residents	  and	  nurses	  suggested	  an	  evaluaRon	  at	  the	  
end	  of	  the	  day.

3-‐8.5

6.	   Work	  atmosphere

All	  interviewees	  indicated	  that	  the	  work	  atmosphere	  
was	  pleasant	  and	  that	  they	  enjoy	  working	  at	  the	  FTC.	  
Although	  the	  nurses	  menRoned	  a	  reluctance	  to	  
confront	  a	  MD	  with	  his	  mistakes.	  PotenRal	  
improvements	  regarded	  a	  secluded	  space	  for	  the	  
Physicians	  to	  discuss	  paRents.	  	  

8-‐9

7.	   Significance

All	  Physicians	  indicated	  to	  understand	  the	  significance	  
of	  a	  fast	  track	  mulRdisciplinary	  outpaRent	  clinic	  like	  the	  
FTC.	  Most	  important	  contribuRng	  factors	  consist	  of	  fast	  
diagnosRcs	  for	  the	  paRent;	  mulRdisciplinary	  decision	  
making;	  beler	  care	  for	  paRents	  and	  an	  increasing	  
paRent	  influx

7-‐9

Waiting time in days First Interview Subsequent Interviews

Pa6ent	  ID	  no. FTC Pa6ent Experience Expecta6on Experience Expecta6on

1 1 2 Short As	  expected Did	  not	  change Did	  not	  change

2 6 8 Short As	  expected Long Longer	  than	  expected

3 6 6 Acceptable Could	  not	  be	  shorter Short Shorter	  than	  expected

4 5 5 Short Shorter	  than	  expected Did	  not	  change Did	  not	  change

5 - - Short No	  expectaRons Did	  not	  change Did	  not	  change

6 4 4 Acceptable Could	  not	  be	  shorter Short Shorter	  than	  expected

7 3 8 Long Longer	  than	  expected Did	  not	  change Did	  not	  change

8 7 11 Long Longer	  than	  expected Did	  not	  change Did	  not	  change

9 3 5 Acceptable Could	  not	  be	  shorter Did	  not	  change Did	  not	  change

Patient ID no. Gender Age (in years) Diagnosis

1 Male 80 PancreaRc	  cancer

2 Female 66 DissecRon	  celiac	  trunk

3 Male 65 Gastric	  cancer

4 Male 65 Rectal	  cancer

5 Female 74 Colon	  cancer

6 Female 73 Gastric	  cancer

7 Female 49 Cholangiocarcinoma

8 Male 43 Esophageal	  cancer

9 Male 47 PancreaRc	  cancer

Patient ID no. Gender Age (years) Treated at center Waiting time Preferred waiting time Experience

1 Male 80 Yes 28	  days Sufficient	  Rme	  to	  cope SaRsfied	  with	  waiRng	  Rme

2 Female 66 N/A N/A N/A Did	  not	  start	  treatment

3 Male 65 Partly 14	  days Sufficient	  Rme	  to	  put	  affairs	  in	  order SaRsfied	  with	  waiRng	  Rme

4 Male 65 Yes 14	  days Sufficient	  Rme	  to	  cope/  
As	  short	  as	  possible

SaRsfied	  with	  waiRng	  Rme

5 Female 74 Yes* 9	  days As	  short	  as	  possible SaRsfied	  with	  waiRng	  Rme

6 Female 73 N/A N/A Start	  treatment	  when	  symptomaRc Did	  not	  start	  treatment

7 Female 49 No Unknown As	  short	  as	  possible SaRsfied	  with	  waiRng	  Rme

8 Male 43 Partly 31	  days As	  short	  as	  possible WaiRng	  Rme	  too	  long

9 Male 47 Yes 24	  days Sufficient	  Rme	  to	  cope SaRsfied	  with	  waiRng	  Rme

Variable N Dispatch	  6me	  Median	  
(IQR)

Reports	  dispatched	    
Day	  of	  visit	  (%) P	  value

Tumor	  specific	  MDTM*

<0.0001

HCC 9 2.0	  (0	  –	  1.0) 36.4

CRC 57 1.0	  (0	  –	  1.0) 12.5

ESOGAS 49 2.0	  (1.0	  –	  2.0) 	  	  5.5

PB 85 0	  	  	  	  (0	  –	  2.0) 13.3

Key aspects Pilot 
N=147 (%)

After (I) 
N=190 (%)

After (II) 
N=200 (%)

Part	  I	  of	  the	  form

PaRent	  History 46.3 100 97.5

PaRent	  wishes 16.3 31.0 27.5

Part	  II	  of	  the	  form

Presence	  of	  medical	  specialists 74.8 78.9 97.0

Diagnosis 14.3 94.2 99.0

TNM 14.3 32.6 37.5

Part	  II	  of	  the	  form

Treatment	  plan 93.2 97.9 99.5

Primary	  treaRng	  physician 65.3 67.9 99.5

Variable N Dispatch	  6me	  Median	  
(IQR)

Reports	  dispatched	    
Day	  of	  visit	  (%) P	  value

Tumor	  specific	  MDTM* <0.0001

HCC 11 1.0	  (0	  –	  2.0) 36.4

CRC 24 2.0	  (1.0-‐4.0) 12.5

ESOGAS 55 2.0	  (2.0-‐4.0) 5.5

PB 105 1.0	  (1.0-‐2.0) 13.3

Variable N Dispatch	  6me	  Median	  
(IQR)

Reports	  dispatched	    
Day	  of	  visit	  (%) P	  value

Tumor	  specific	  MDTM*

0.	  007

HCC 7 0	  (0	  –	  1.0) 57

CRC 38 0	  (0-‐0) 86

ESOGAS 45 0	  (0-‐0) 89

PB 101 0	  (0-‐0) 95

Phase I Initiation Phase II Final Design Phase III Implementation Phase IV Initiation

Determine	  organiza6on	  structure Determine	  pa6ent	  categories Assurance	  of	  finality	  previous	  phasesFirst	  pa6ent	  May	  2009

Reduce	  wai6ng	  lists Assign	  physical	  place	  to	  clinic Test	  run Evaluate	  root	  causes	  of	  problems

Establish	  alliances Ascertain	  capacity	  staff Improve	  logis6c	  process

Ascertain	  IT	  infrastructure Shape	  administra6ve	  process

October	  -‐	  December	  2008 November	  -‐	  December	  2008 January	  -‐	  April	  2009 May	  -‐	  June	  2009

Methodical 
Strategy (23%)

Negotiation 
Strategy (18%)

Programmatic 
Strategy (25%)

Interactive 
Strategy (21%)

Push Migrate NegoRate Pull Discover

Control	  by	  top IniRaRve	  by	  top More	  parRcipants ParRcipatory InteracRve

Purposeful Purposeful Result-‐oriented Problem-‐oriented ProspecRve

Legi6mate	  power Expert	  power PosiRon	  power Indirect	  power ImaginaRve

Input	  controllers Input	  counsellor Input	  parRcipants	   Input	  employees Input	  team

Power-‐compulsion RaRonal-‐empirical NegoRate NormaRve	  re-‐educaRve Dialogue	  and	  confrontaRon

No	  par6cipa6on Lille	  parRcipaRon PoliRcal	  process High	  parRcipaRon InteracRon

Very	  lijle	  capacity	  for	  change Lille	  capacity	  for	  change Slight	  capacity	  for	  change Limited	  capacity	  for	  change High	  capacity	  for	  change

	   before	  implementa6on	  
N	  (%)

aker	  implementa6on	  	  
N	  (%)

P

N 95	  (51.1) 91	  (48.9)

Gender	  (M) 65	  (68.4) 49	  (53.8) 0	  .063

Age* 63	  (10.1) 67	  (10.0) 0	  .726

EducaRon no	  educaRon 2	  (2.1) 2	  (2.2) 0	  .265

primary	  school 12	  (12.6) 7	  (7.7)

lower	  general	  secondary	  educaRon 48	  (50.5) 54	  (59.3)

higher	  general	  secondary	  educaRon 11	  (11.6) 6	  (6.6)

applied	  sciences 17	  (17.9) 13	  (14.3)

university 5	  (5.4) 4	  (4.4)

other 0 4	  (4.4)

NaRonality Dutch 88	  (96.7) 86	  (90.5) 	  0	  .505

other** 7	  (7.4) 5	  (5.5)

Overall	  health bad 12	  (12.6) 0 0	  .014

moderate 17	  (17.9) 19	  (20.9)

	  

    Before N (%) After N (%) P

N 	   35	  (58) 25	  (42)

Discipline 	   0.	  439

	   Surgery 23	  (66) 14	  (56)

	   Gastroenterology 3	  (9) 1	  (4)

	   Oncology 4	  (11) 6	  (4)

	   Radiotherapy 2	  (6) 2	  (8)

	   Radiology 1	  (3) 1	  (4)

	   Nuclear	  Medicine 1	  (3) 0	  (0)

	   Pathology 1	  (3) 1	  (4)

FuncRon 	   0.	  56

	   Resident 3	  (9) 2	  (8)

	   Fellow 2	  (6) 2	  (8)

	   Medical	  Specialist 17	  (49) 19	  (76)

	   Nurse 7	  (20) 1	  (4)

	   Other 6	  (17) 1	  (4)

Tumor	  day 	  

	   HCC 11	  (31) 12	  (48) 0.	  197

	   CRC 20	  (57) 16	  (64) 0.	  596

	   ESOGAS 18	  (51) 14	  (56) 0.	  729

	   HPB 13	  (37) 13	  (52) 0.	  256

Questionnaire Likert-scale

1 How	  much	  was	  waiRng	  for	  the	  first	  appointment	  a	  problem?
1 

(	  no	  problem)
2 3 

(neutral)
4 5 

(very	  big	  problem)

2 Did	  you	  have	  to	  return	  to	  the	  clinic	  aWer	  the	  first	  appointment	  for	  addiRonal	  tests?
1 

(	  no	  problem)
2 3 

(neutral)
4 5 

(very	  big	  problem)

3 Did	  you	  receive	  the	  diagnosis	  earlier	  or	  later	  than	  expected?
1 

(much	  earlier)
2 3 

(as	  expected)
4 5 

(much	  later)

4 Was	  waiRng	  for	  the	  diagnosis	  a	  problem?
1 

(	  no	  problem)
2 3 

(neutral)
4 5 

(very	  big	  problem)

5 Was	  visit	  to	  the	  clinic	  clear?
1 

(not	  at	  all)
2 3 4 

(very)

6 Was	  visit	  to	  the	  clinic	  too	  busy?
1 

(not	  at	  all)
2 3 4 

(very)

7 Was	  visit	  to	  the	  clinic	  too	  emoRonally	  stressful?
1 

(not	  at	  all)
2 3 4 

(very)

8 Was	  visit	  to	  the	  clinic	  too	  physically	  stressful?
1 

(not	  at	  all)
2 3 4 

(very)

9 Were	  you	  saRsfied	  with	  the	  clinic	  recepRon?
1 

(no)
2 3 

(saRsfied)
4 5 

(very	  saRsfied)

10 Were	  you	  saRsfied	  with	  the	  speed	  the	  clinic	  employees	  speak	  to	  you?
1 

(no)
2 3 

(saRsfied)
4 5 

(very	  saRsfied)

11 Were	  you	  saRsfied	  with	  the	  personal	  alenRon	  of	  the	  employees?
1 

(no)
2 3 

(saRsfied)
4 5 

(very	  saRsfied)

12 Were	  you	  saRsfied	  with	  the	  informaRon	  you	  received	  from	  the	  employees?
1 

(no)
2 3 

(saRsfied)
4 5 

(very	  saRsfied)

13 Were	  you	  saRsfied	  with	  the	  experRse	  of	  the	  employees?
1 

(no)
2 3 

(saRsfied)
4 5 

(very	  saRsfied)

14 Were	  you	  saRsfied	  with	  the	  personal	  alenRon	  from	  the	  medical	  specialists?
1 

(no)
2 3 

(saRsfied)
4 5 

(very	  saRsfied)

15 Were	  you	  saRsfied	  with	  the	  experRse	  of	  the	  medical	  specialists?
1 

(no)
2 3 

(saRsfied)
4 5 

(very	  saRsfied)

16 Were	  you	  saRsfied	  with	  the	  informaRon	  you	  received	  from	  the	  medical	  specialists?
1 

(no)
2 3 

(saRsfied)
4 5 

(very	  saRsfied)

17 Were	  you	  saRsfied	  with	  transfer	  of	  informaRon	  between	  healthcare	  workers?
1 

(no)
2 3 

(saRsfied)
4 5 

(very	  saRsfied)

18 Were	  you	  saRsfied	  with	  pace	  with	  which	  the	  results	  were	  communicated	  to	  you?
1 

(no)
2 3 

(saRsfied)
4 5 

(very	  saRsfied)

1 How	  much	  was	  waiRng	  for	  the	  first	  appointment	  a	  problem?
1 

(	  no	  problem)
2 3 

(neutral)
4 5 

(very	  big	  problem)

Questionnaire Likert-scale

1.	  How	  do	  you	  experience	  the	  workload?
1 

(low)

2 3 

(OK)

4 5 

(too	  high)

2.	  How	  do	  you	  experience	  the	  emoRonal	  pressure?
1 

(low)

2 3 

(OK)

4 5 

(too	  high)

3.	  Are	  you	  saRsfied	  with	  the	  working	  atmosphere?
1 

(not	  at	  all)

2 3 

(neutral)

4 5 

(very)

4.	  Are	  you	  saRsfied	  with	  the	  physician-‐nurse	  collaboraRon?
1 

(not	  at	  all)

2 3 

(neutral)

4 5 

(very)

5.	  How	  do	  you	  experience	  the	  appearance	  of	  the	  clinic?
1	   

(deters)

2 3 

(neutral)

4 5 

(inspires	  trust)

6.	  Are	  you	  saRsfied	  with	  the	  consulRng	  rooms?
1 

(not	  at	  all)

2 3 

(neutral)

4 5 

(very)

7.	  Are	  you	  saRsfied	  with	  the	  training	  opRons?
1 

(not	  at	  all)

2 3 

(neutral)

4 5 

(very)

8.	  Are	  you	  saRsfied	  with	  the	  quality	  of	  the	  MDT-‐meeRng?
1 

(not	  at	  all)

2 3 

(neutral)

4 5 

(very)

9.	  How	  do	  you	  feel	  about	  the	  amount	  of	  informaRon	  the	  
paRent	  receives	  during	  the	  visit?

1	  

(too	  lille)

2 3	  

(exactly	  right)

4 5	  

(too	  much)

10.	  How	  great	  is	  the	  importance	  of	  a	  one-‐stop-‐shop	  
outpaRent	  clinic	  for	  the	  treatment	  of	  GI	  malignancies?

1 

(no	  added	  value)	  	  	  	  

2 3 

(good,	  but	  not	  necessary)

4 5 

(essenRal)

11.	  In	  general,	  are	  you	  saRsfied	  with	  your	  work?
1 

(not	  at	  all)

2 3 

(neutral)

4 5 

(very)

Questionnaire Likert-scale

1 How	  much	  was	  waiRng	  for	  the	  first	  appointment	  a	  problem?
1 

(	  no	  problem)
2 3 

(neutral)
4 5 

(very	  big	  problem)

2 Did	  you	  have	  to	  return	  to	  the	  clinic	  aWer	  the	  first	  appointment	  for	  addiRonal	  tests?
1 

(	  no	  problem)
2 3 

(neutral)
4 5 

(very	  big	  problem)

3 Did	  you	  receive	  the	  diagnosis	  earlier	  or	  later	  than	  expected?
1 

(much	  earlier)
2 3 

(as	  expected)
4 5 

(much	  later)

4 Was	  waiRng	  for	  the	  diagnosis	  a	  problem?
1 

(	  no	  problem)
2 3 

(neutral)
4 5 

(very	  big	  problem)

5 Was	  visit	  to	  the	  clinic	  clear?
1 

(not	  at	  all)
2 3 4 

(very)

6 Was	  visit	  to	  the	  clinic	  too	  busy?
1 

(not	  at	  all)
2 3 4 

(very)

7 Was	  visit	  to	  the	  clinic	  too	  emoRonally	  stressful?
1 

(not	  at	  all)
2 3 4 

(very)

8 Was	  visit	  to	  the	  clinic	  too	  physically	  stressful?
1 

(not	  at	  all)
2 3 4 

(very)

9 Were	  you	  saRsfied	  with	  the	  clinic	  recepRon?
1 

(no)
2 3 

(saRsfied)
4 5 

(very	  saRsfied)

10 Were	  you	  saRsfied	  with	  the	  speed	  the	  clinic	  employees	  speak	  to	  you?
1 

(no)
2 3 

(saRsfied)
4 5 

(very	  saRsfied)

11 Were	  you	  saRsfied	  with	  the	  personal	  alenRon	  of	  the	  employees?
1 

(no)
2 3 

(saRsfied)
4 5 

(very	  saRsfied)

12 Were	  you	  saRsfied	  with	  the	  informaRon	  you	  received	  from	  the	  employees?
1 

(no)
2 3 

(saRsfied)
4 5 

(very	  saRsfied)

13 Were	  you	  saRsfied	  with	  the	  experRse	  of	  the	  employees?
1 

(no)
2 3 

(saRsfied)
4 5 

(very	  saRsfied)

14 Were	  you	  saRsfied	  with	  the	  personal	  alenRon	  from	  the	  medical	  specialists?
1 

(no)
2 3 

(saRsfied)
4 5 

(very	  saRsfied)

15 Were	  you	  saRsfied	  with	  the	  experRse	  of	  the	  medical	  specialists?
1 

(no)
2 3 

(saRsfied)
4 5 

(very	  saRsfied)

16 Were	  you	  saRsfied	  with	  the	  informaRon	  you	  received	  from	  the	  medical	  specialists?
1 

(no)
2 3 

(saRsfied)
4 5 

(very	  saRsfied)

17 Were	  you	  saRsfied	  with	  transfer	  of	  informaRon	  between	  healthcare	  workers?
1 

(no)
2 3 

(saRsfied)
4 5 

(very	  saRsfied)

18 Were	  you	  saRsfied	  with	  pace	  with	  which	  the	  results	  were	  communicated	  to	  you?
1 

(no)
2 3 

(saRsfied)
4 5 

(very	  saRsfied)

1

Table 2: the development of the FTC in 9 months.

(i.e. endoscopy or endoscopic ultrasound). Between 12:00 pm and approximately 13:30 
pm all patients are discussed at the multidisciplinary team meeting (MDTM). All 
involved medical specialists attend the MDTM, where individual treatment plans are 
formulated for each patient and documented in a shared electronic medical record. 
After the MDTM, the physician from the morning consultation will see the patient to 
discuss the final diagnosis and proposed treatment plan. Thereafter, all specialists with 
involvement in the treatment discuss their part with the patient. A definite diagnosis 

9 months

6
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and plan for treatment is formulated in one day for 88% of all patients (Figure 1).

Graph 1: Referral time to the FTC since 2009.

PART III – ADMINISTRATION

Coordination & Problems. To manage the FTC, a daily board has been initiated. This 
board is composed of 2 medical specialists, the head of the nursing department and a 
director of business management. The board is chaired by one of the medical specialists 
and meets bi-monthly. All medical specialists who participate in the daily board 
currently also work at the FTC. 

The university hospital employs Bower’s budget-driven system for strategy, also known 
as the bottom-up resource allocation process 18. This system is based on the different 
divisions; all costs associated with the FTC are conveyed to the involved departments. 
Since the FTC has no budget of its own, staff isn’t employed by the FTC. The different 
divisions allocate physicians and nurses to work at the FTC; all specialists are 
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Figure 1: care path before (left) and after implementation of the fast track clinic (FTC) (right).
Steps that used to take up to 4 weeks are now conjoined into 1 day. MDTM: multidisciplinary team meeting

6
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reimbursed by their own division. The salary of the six specialized nurses is provided 
by the Surgical Division. A disadvantage of this this budget-driven strategy execution 
is the incapability to deal with cross-departmental projects 19-21. Although no major 
problems have arisen from the lack of budget, it has been cause for some friction in daily 
operations and possibly impedes further development of the FTC. On the other hand, the 
lack of budget may have facilitated the acceptance of the FTC by the different divisions 
since they maintain control over their budgets and resources. 

The FTC is a one-day clinic concept. This requires the presence of medical specialists 
from different disciplines. Therefore, the schedule of the FTC must be coordinated with the 
schedules of the different divisions. No general scheduling system in the hospital linking 
these individual schedules exists at this time. In times of sufficient resources as is presently 
the case, the described process is feasible because none of the departments involved need 
to make choices. However, if resources become limited the existence of the FTC may 
be threatened; choices would need to be made regarding priorities of allocating existing 
resources to either the cross department care processes (like the FTC) or the medical 
departments. Resources may become limited when more diagnostic groups like the FTC 
are added to the system, as a consequence of political decisions, or a change of resource 
allocation at the hospital.

Solutions. To protect the FTC, it must remain a strategic theme within the university 
hospital, supported by the board of directors. This would entail that the FTC becomes 
a first planning dimension ensuring the FTC will define the scheduling of resources, 
rather than the participating departments. The required resources for the FTC would 
then be marked in the division budgets and subsequently translated into a common 
schedule. However, the division heads might perceive this as a loss of autonomy and 
fail to cooperate 22. The performance of the FTC should be reviewed together with the 
regular performance reviews of other divisions of the university hospital. During this 
process, the board of directors could hold divisions involved with the FTC accountable 
for making adequate resources available. This would ensure that the FTC has those 
resources available, needed to achieve the desired quality care. 

DISCUSSION
In this paper we aimed to identify transferable factors and conditions explaining the 
success of the initiative, implementation and operation of the FTC. To achieve this 
we developed a frame of reference based on modern business administration. To 
explain the implementation of the FTC, not only the matter of cross-departmental and 
multidisciplinary teamwork needed to be explained, but also the specific context within 
which the FTC was initiated, implemented and is currently operated.
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Several factors can explain the success of the FTC: firstly, the combination of a 
Bottom-up strategy and a Top-down implementation strategy. The Bottom-up strategy 
provided intrinsic motivation, reflected in teamwork and a shared vision, increased the 
chances of a successful change 23. Involving all participating disciplines was invaluable 
for the implementation of the FTC. From the first idea until the realization of the 
multidisciplinary FT clinic, all disciplines concerned with the care for this specific 
patient group had been involved with creating a new perspective on patient centered 
health care. We believe this is the strength of the FTC; it has been co-created and nurtured 
by the same physicians, nurses, and administrative assistants who currently work there 
on a day to day basis. The Top-down strategy is demonstrated in the acknowledgement of 
the FTC initiative by the board of directors of the university hospital. 
Secondly, the FTC is not a threat to the existing divisions. Traditionally, the organization 
of hospitals is based on a structure of specialized medical departments, the functions 
of the human body and types of treatment (structure fits market). Implementing the 
FTC across the existing hospital structure as a virtual clinic preserves the knowledge 
synergies inherent to different disciplines. Medical specialists who work in the FTC 
continue their customary departmental work, ensuring a broad knowledge base to form 
a frame of reference. 

Thirdly, the FTC answers to a strong demand for fast and multidisciplinary patient 
centered care. The idea of patient centered care, and the change that comes with it, 
requires flexibility and cooperation between medical staff and ancillary departments. 
This implies that the first performance objective of the internal governance of a hospital 
is the individual patient, while the second objective comprises the departments based 
on medical specialties (assets). At hospital level this implies that not the performance 
of individual departments or individual physicians is monitored, but the performance of 
the diagnostic group.
And fourthly, the FTC facilitates the sharing of information between healthcare 
providers through both proximity and a shared electronic patient record, in which all 
medical specialists, residents and nurses who work at the clinic are able to document 
their findings. During the MDTM, both the diagnosis and the treatment plan formulated 
by the team are immediately documented in an especially designed form, accessible 
from the shared electronic patient record 24. 
The introduction of a diagnostic group like the FTC in an existing, asset-focused 
organization requires a change in the organization; not in its basic (divisional) structure, 
but in orientation of those involved. In re-conceptualizing the concept of organization, it 
changes from a focus on positions to a focus on contribution. The specific way the FTC 
was implemented was elegant and effective, both in terms of change and results. However, 
it also has a deceptive nature. The specific path followed by the FTC is based on a strong 
sense of responsibility of medical practitioners, willing to put in extra effort to achieve 
desired results. Furthermore, there is an implicit condition responsible for the success 
of the FTC:  the presence of sufficient available resources. The board of directors did not 
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make a choice with respect to the resource allocation; all divisions remained empowered 
to allocate their own resources. Since the position of the FTC within the organization is 
persistently unclear, the participating divisions could opt to stop prioritizing the FTC.  

 In order to sustain the success of the FTC and make it robust against decrease of budgets 
or claims by other diagnostic groups, additional redesign in the organization will be 
needed. Although this paper describes the implementation of a fast-track oncology 
clinic, we believe the lessons derived from this can be used for the implementation of 
any other multidisciplinary (non-oncology) clinic as well. 
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Introduction. The demand for patient centred care, faster diagnostics and timely treat-
ment initiation is growing, also for patients with gastrointestinal (GI) malignancies. 
Therefore, following the example of another university hospital, a fast track gastrointes-
tinal clinic (GIO-clinic) has been initiated in another university hospital in the Nether-
lands in 2015. This study assesses whether the concept of fast track care is transferable. 
Transferability was assessed by evaluating differences in referral time and waiting time. 
Additionally, both the patient satisfaction and healthcare worker satisfaction were eval-
uated before and after the initiation of the GIO-clinic.
Methods. In an intervention study with a pre-post design, referral times and waiting 
times were assessed by extracting the referral date, date of the first appointment and the 
date of the start of treatment from the electronic patient records. Patient satisfaction 
and work satisfaction of healthcare workers were assessed with two different question-
naires. Data reduction was achieved with a principal component analysis (PCA). Data 
were analyzed using parametric and non-parametric tests.
Results. Ninety-five patients were included in the pre-measurement and 91 patients 
were included in the post-measurement group. After implementation of the GIO-clin-
ic, the referral time to the outpatient clinic was reduced from a median of 11 to 6 week-
days. The waiting times before start of treatment were reduced from a median of 24 to 
16.5 weekdays. Patient satisfaction was high both pre and post implementation of the 
GIO-clinic, with a median grade of 8 (on a 10-point scale) in both groups (min-max 6-10). 
With the PCA, five components were extracted. These components showed no signifi-
cant difference between the two groups in satisfaction, stress, waiting, appointments, 
and overview of the clinic. Thirty-five healthcare workers were included in the pre-mea-
surement and 25 healthcare workers were included in the post-measurement group. 
With the PCA, one component was extracted namely work satisfaction. Work satisfac-
tion was high both pre and post implementation; there was no significant difference. 
Conclusion. The concept of a gastrointestinal oncology fast track clinic is transferable 
between university hospitals. The implementation of the GIO-clinic has significantly 
reduced the referral time and waiting time. Patient satisfaction and work satisfaction 
were already high before and remained high after implementation of the fast track clinic. 

ABSTRACT
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In (gastrointestinal) oncology care there is a need for fast and multidisciplinary 
care 1-3. In 2009, a unique fast track outpatient clinic (FTC) has been initiated at a 
university hospital in the Netherlands to fulfil this need. This FTC is based upon cross 
departmental collaboration and incorporates fast and multidisciplinary care. It aims 
to improve the structure and quality of the healthcare process, thereby improving 
the quality of care. The FTC caters to patients with a high suspicion or a confirmed 
diagnosis of a gastrointestinal malignancy. It incorporates a one-stop approach; patients 
spend an entire day in the clinic and by the end of the day, they leave with a confirmed 
diagnosis, staging of disease and a treatment plan which will start within three weeks. 
Patient satisfaction and healthcare worker satisfaction were both high 4,5. However 
before the implementation of this FTC, no standardized measurements were performed 
to assess the referral times, waiting times before start of treatment, patient satisfaction 
or healthcare worker satisfaction.

Recently another university hospital in the Netherlands decided to implement the same 
concept of fast track care. This decision offered the unique opportunity to assess the 
transferability of this FTC concept and evaluate quality measures such as the referral 
time, waiting time and patient satisfaction. With this implementation we could also 
assess healthcare providers willingness to change by evaluating work satisfaction in a 
before-after study. 

METHODS

SETTING

The newly initiated GIO-clinic should ensure a short referral time and provides one 
day diagnostics and timely treatment initiation for patients with gastrointestinal (GI) 
malignancies. The GI malignancies are scheduled over four different MDT meetings: 
Tuesday, liver and pancreatic tumours; Wednesday, oesophageal and gastric tumours; 
Thursday, colorectal tumours and liver metastasis; Friday, neuroendocrine tumours. 
Each tumour specific meeting is supported by a tumour specific MDT, consisting 
of representatives from all involved specialties: surgery, gastroenterology, medical 
oncology, radiation oncology, radiology, pathology and nuclear medicine. At each meeting 
specialized GI cancer nurses are also present
All referrals to the new GIO-clinic are assessed by a surgeon or gastroenterologist working 
together with a specialized nurse. The imaging is reviewed by a dedicated radiologist to 
ensure it is up-to-date and of sufficient quality. If this is not the case, additional imaging 
is scheduled. The appointment comprises an entire day. In the morning patients are seen 
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by the treating physician (surgeon or gastroenterologist), followed by additional imaging 
if necessary. The MDT-meeting is scheduled at noon. During this meeting patients are 
presented by the treating physician, as we have shown earlier that this increases their 
chance on a correct diagnosis 6. Subsequently the MDT either confirms or adapts the 
diagnosis and staging and formulates a treatment plan. The treating physician discusses 
the findings and advice provided by the MDT with the patient and together they decide 
on the optimal course of treatment. Following this consultation, the patient has the 
opportunity to meet with all doctors involved with the treatment. 

STUDY POPULATION

The patients included in the pre-measurement group had to be identified retrospectively, 
due to logistics. The nurses working at the clinic invited patients who had visited the 
outpatient clinic three to six months prior to the opening of the new GIO-clinic to 
participate in the study. All adult, Dutch speaking patients referred to the outpatient 
clinic with a gastrointestinal malignancy before implementation of the GIO-clinic, 
were eligible for inclusion. Subsequently, patients in the post-measurement group were 
prospectively identified. All adult Dutch speaking patients referred to the GIO-clinic 
with a gastrointestinal malignancy were eligible for inclusion. The nurses provided 
these patients with a questionnaire immediately after their visit. 

Healthcare workers working with patients with gastrointestinal malignancies before 
and after the implementation of the GIO-clinic were eligible for inclusion. Because most 
healthcare workers switched to the GIO-clinic, the majority of the healthcare workers 
took part in both the pre-measurement group and post-measurement group. 

QUESTIONNAIRES

The patient questionnaire consisted of 85 questions regarding their experience at the 
outpatient clinic or the GIO-clinic. Additionally, patients were asked to rate their overall 
experience on a scale of 1-10, were 10 was the highest rating. Both groups were provided 
the same questionnaire. This questionnaire was previously used in a similar study 7. 

The healthcare workers questionnaire consisted of 11 questions. This questionnaire was 
previously used and validated by members of this study group 5.

DEFINITIONS AND STATISTICAL ANALYSES

Referral time was defined as the weekdays between the date of the referral and the date 
of the appointment at the clinic. The waiting time before treatment was defined as the 
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weekdays between the first date of the appointment and the date of the treatment. The 
referral time and the waiting time were assessed by extracting these dates from the 
electronic patient files of the patients included in this study. Statistical significance was 
evaluated using Mann-Whitney-U test. 

To assess patient satisfaction, 18 questions were selected based on face validity 
8 (Appendix, Figure 1). These questions were included in the analysis. A power 
calculation showed that a sample size of 89 in each group would have 80% power to 
detect a difference in the mean questionnaire-score of 0.3, given a standard deviation 
of 0.80 and a one-sided significance level of 0.05. Data were validated with Cronbach’s 
alpha, which was calculated with a reliability analysis. A principal component analysis 
(PCA) was used to reduce data from the 18 individual questions to several clusters of 
questions (components), of which the answers are statistically significantly related. 
In effect, this removes redundant information, thereby improving the interpretation 
of the data. To ensure the data was suitable for a PCA, the Kaiser-Meyer-Olkin (KMO) 
measure was calculated. The KMO measure for the individual questions assesses the 
proportion of variance, i.e. the variance of the answer from one question compared to the 
variance between all questions. A KMO measure > 0.5 indicates a high variance between 
questions and validates the use of a PCA. Components were identified with eigenvalues. 
A component with an eigenvalue > 1 was retained. A rotation of the data was performed 
to reveal which questions clustered together and formed the components. After rotation, 
a loading > 0.4 indicates the questions are significantly related. From the clustering of 
the questions, the meaning of the component can be derived.

To assess healthcare worker satisfaction all 11 questions were included (Appendix, 
Figure 2). The questionnaires from the different groups were considered as unpaired 
measurements. Since all employees were asked to complete the questionnaire, no sample 
size was calculated. To adequately compare the before and after group the component 
score(s) were calculated, using a PCA. The data were validated with Cronbach’s alpha.
Differences in patient and employee characteristics of the pre and post group were 
evaluated with an independent sample T-test or a Mann-Whitney-U test as appropriate. 
Statistical analysis was performed with SPSS v22.0 software (IBM Inc. Armonk NY).

ETHICAL CONSIDERATIONS

This study has been performed in accordance with the Medical Research Involving 
Human Subjects Act (WMO). The Ethical Commissions approved this study.
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RESULTS

REFERRAL AND WAITING TIME

After the implementation of the GIO-clinic, there was a significant reduction in referral 
time from a median of 11 weekdays to 6 weekdays. Waiting times before treatment was 
also reduced from a median of 24 weekdays to 16.5 weekdays. There was no difference 
in the number of days patients had to visit the hospital for their appointments (Table 1). 

PATIENT SATISFACTION

In total, 95 patients were included in the pre-measurement and 91 patients were 
included in the post-measurement (Table 1). In both groups the median grade patients 
gave to their overall experience was 8 (min 6; max 10). We found no statistical differences 
between emotional stress before and after implementation of the GIO-clinic (51 % and 
58%, respectively; Figure 1). Additionally, in both groups half of the patients indicated 
they found the referral time a very big problem, 47% in the pre-measurement group vs. 
53% in the post-measurement group. Although it seemed that in the pre-measurement 
group, slightly less patients indicated they experienced the waiting time before the 
diagnosis as a big problem (32% vs. 43%), this result was not statistically significant. A 
substantial percentage of patients in both groups indicated that the clinic was too busy 
(65% vs. 67%), and too emotionally stressful (51% vs. 58%).

The internal reliability of the 18 selected questions showed a Cronbach’s Alpha of 0.895, 
which indicates a good reliability. All KMO-values were greater than 0.5 (Table 2). Five 
components had an eigenvalue > 1.0 and in combination explained 69% of the variance. 
Table 2 shows how questions cluster together to form the components. The clustering of 
the questions indicates that the component 1 represents satisfaction with the outpatient 
clinic, component 2 represents experienced stress at the clinic, component 3 represents 
waiting, component 4 represents the appointments and component 5 represents the 
ability to preserve an overview of the clinic during the day (Table 2). The component 
scores derived from the analysis were used to calculate the difference between pre and 
post-measurement. An independent sample T-test showed no significant differences in 
component scores between the pre and post measurement group (Table 3).
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	   before	  implementa.on	  
N	  (%)

a3er	  implementa.on	  	  
N	  (%)

P

N 95	  (51.1) 91	  (48.9)

Gender	  (M) 65	  (68.4) 49	  (53.8) 0	  .063

Age* 63	  (10.1) 67	  (10.0) 0	  .726

Educa=on no	  educa=on 2	  (2.1) 2	  (2.2) 0	  .265

primary	  school 12	  (12.6) 7	  (7.7)

lower	  general	  secondary	  educa=on 48	  (50.5) 54	  (59.3)

higher	  general	  secondary	  educa=on 11	  (11.6) 6	  (6.6)

applied	  sciences 17	  (17.9) 13	  (14.3)

university 5	  (5.4) 4	  (4.4)

other 0 4	  (4.4)

Na=onality Dutch 88	  (96.7) 86	  (90.5) 	  0	  .505

other** 7	  (7.4) 5	  (5.5)

Overall	  health bad 12	  (12.6) 0 0	  .014

moderate 17	  (17.9) 19	  (20.9)

good 45	  (47.4) 51	  (56.0)

very	  good 17	  (17.9) 18	  (19.8)

excellent 4	  (4.2) 3	  (3.3)

Emo=onal	  health bad 2	  (2.1) 1	  (1.1) 0	  .715

moderate 8	  (8.4) 5	  (5.5)

good 49	  (51.6) 46	  (50.5)

very	  good 22	  (23.2) 28	  (30.8)

excellent 14	  (14.7) 11	  (12.1)

Referral	  =me^	   11	  (0-‐59) 6	  (0-‐25) <0.0001

Nr	  of	  appointments^ 1	  (1-‐4) 1	  (1-‐3) 0	  .146

Wai=ng	  =me	  before	  treatment^ 24	  (0-‐129) 16.5	  (1-‐276) 0	  .016

1

Table 1: descriptives
* mean (SD); ** other: Russian (n=1); German (n=1); Fries (n=10); ^ median (min-max)

Figure 1: patient experiences
Patient satisfaction before and after implementation of the GIO-clinic. Missing indicates that a patient has not completed 
the question.
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HEALTHCARE WORKERS SATISFACTION

In total, 35 healthcare workers were included in the pre-measurement and 25 healthcare 
workers were included in the post-measurement (Table 4). Most healthcare workers 
that responded to the questionnaire were surgeons and medical oncologists. In the pre-
measurement group, 71% of the healthcare workers thought that the GIO-clinic would 
add value. This proportion did not differ for healthcare workers included in the post-
measurement group (71% and
72% for the pre and post-measurement groups, respectively).

Table 2 Components patient satisfaction
Extraction Method: Principal Component Analysis. Rotation Method: Promax with Kaiser Normalization.
a. Rotation converged in 6 iterations. Bold numbers indicate significant loadings onto components.
*KMO=Kaiser-Meyer-Olkin

95%Cl

Component P* Lower Upper

Sa#sfac#on 0	  .059 -‐0	  .697 0	  .016
Stress 0	  .418 -‐0	  .427 0	  .297
Wai#ng 0	  .453 -‐0	  .315 0	  .409
Appointments 0	  .370 -‐0	  .651 0	  .065
Overview 0	  .290 -‐0	  .583 0	  .136

1

Table 3: Independent Sample T-test
*one-sided significance

In the pre-measurement group, 50% felt satisfied and 6% felt very satisfied with their 
work. Whereas in the post-measurement group 60% felt satisfied, and 12% felt very 
satisfied (Figure 2). These results did not differ significantly. The workload before and 
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after implementation was rated similar by healthcare workers in de pre-measurement 
group and the post-measurement group: 37% vs 24% indicated a high workload. Although 
the difference in experienced emotional stress seems substantial (28% vs 8%, in the 
pre-measurement group and post-measurement group), this difference was also not 
statistically significant. The groups were too small to consider subgroups analysis.

    Before N (%) After N (%) P

N 	   35	  (58) 25	  (42)

Discipline 	   0.	  439

	   Surgery 23	  (66) 14	  (56)

	   Gastroenterology 3	  (9) 1	  (4)

	   Oncology 4	  (11) 6	  (4)

	   Radiotherapy 2	  (6) 2	  (8)

	   Radiology 1	  (3) 1	  (4)

	   Nuclear	  Medicine 1	  (3) 0	  (0)

	   Pathology 1	  (3) 1	  (4)

FuncGon 	   0.	  56

	   Resident 3	  (9) 2	  (8)

	   Fellow 2	  (6) 2	  (8)

	   Medical	  Specialist 17	  (49) 19	  (76)

	   Nurse 7	  (20) 1	  (4)

	   Other 6	  (17) 1	  (4)

Tumor	  day 	  

	   HCC 11	  (31) 12	  (48) 0.	  197

	   CRC 20	  (57) 16	  (64) 0.	  596

	   ESOGAS 18	  (51) 14	  (56) 0.	  729

	   HPB 13	  (37) 13	  (52) 0.	  256

1

Table 4: Descriptives Healthcare workers
P-values were calculated with a Mann-Whitney-U test.

7
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The internal reliability showed a Cronbach’s alpha of 0.739, which indicates good 
reliability. The PCA was conducted on 11 questions. No rotation was used. All KMO 
values were greater than 0.5 (Table 5). Three components had an eigenvalue > 1.0 and 
in combination explained 95.5% of the total variance. However, the scree plot showed 
inflection at one and three components and due to the smaller size of the data, we chose 
to retain only one component, explaining 65.4% of the variance. The PCA was re-run 
with the extraction of just one component. This component represents healthcare 
worker satisfaction with the outpatient clinic (Table 5). To analyze the difference in 
healthcare workers satisfaction, the component score was used. An independent sample 
T-test showed no significant difference (p=0.072; 95%CI -1.08 – 0.05).

After

Before

Before

Before

Before

Before

Before

After

After

After

After

After

0% 20% 40% 60% 80% 100%

Importance FTC

Collaboration

Working atmosphere

Emotional stress

Workload

Overall satisfaction

Not at all satisfied

Not satisfied

Neutral

Satisfied

Very satisfied

Missing

Figure 2: healthcare worker satisfaction
Answers to the questionnaire on work satisfaction of nurses, medical specialists, and residents in %
* Answer scale from dark to light: not important; does not add value; good, but not necessary; does add value; essential . 
MIssing indicate sthat a healthcare worker has not completed the question.

DISCUSSION
This study shows the transferability of a fast track clinic for patients with gastrointestinal 
malignancies between university hospitals in the Netherlands. The implementation of 
the GIO-clinic resulted in a significant reduction of waiting times for the patient. With 
this drastic change of logistics, a high patient satisfaction and work satisfaction for 
healthcare workers was maintained. 
Even though the waiting times were reduced, there was a trend to lower satisfaction 
with the waiting times in the fast track post-measurement group. Patients in this group 
could more easily experience their waiting time as too long due to
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different expectations; since they already expected a short waiting time, they were more 
easily dissatisfied if the waiting time surpassed their expectations of it 4, 9. Additionally, 
both before and after the implementation of the GIO-clinic, more than half of the patients 
indicated that the clinic was too emotionally stressful and too busy. It seems that maybe 
because they spend an entire day in the hospital and receive a lot of information, this 
does not add to this lead to more emotional stress. Possibly more privacy and more 
private waiting rooms could reduce the emotional stress of such a day.

Patient satisfaction in a multidisciplinary outpatient clinic has been previously investigated, 
both in qualitative and quantitative settings 4, 10, 11. All of these studies found high levels 
of patients satisfaction. In the study performed by Walker and colleagues at a regional 
tertiary care facility, 29% of the patients were satisfied and 55% were very satisfied with 
the care they received 10. Litton et al. investigated patient satisfaction at a large secondary 
care facility and found that 98% of the investigated patients rated their clinic experience 
as ‘excellent’ 11. In a qualitative study, we also found that patients are very satisfied with 
the care received a multidisciplinary fast track outpatient clinic 12. None of these studies 
compared patient satisfaction before and after implementation of a multidisciplinary 
outpatient clinic. Unexpectedly, we found no difference in patient satisfaction before and 
after implementation. 

There are several possible reasons for the high patient satisfaction found in both 
groups. Patients often provide positive evaluations of their care as they like to identify 
themselves as non-complainers, this is especially true for oncology patients 13, 14. Cancer 
patients can feel dependent on their healthcare workers; they fear a negative review might 
influence the therapeutic relationship with their physician. With this level of dependency, 
it can be difficult to extract a negative review from a patient 15, 16.  It is possible that patient 
satisfaction will increase over time. This study was conducted after the GIO-clinic was in 
progress for only a short amount of time. At that time it is possible that there were still some 
logistic obstacles to be overcome. Additionally, we have compared a retrospective group of 
patients with a prospective group of patients. The latter group was handed the questionnaire 
immediately after their visit to the GIO-clinic. Although this group had received a treatment 
plan, treatment had not yet started. Therefore, it is likely there was still much insecurity 
regarding treatment, outcome and prognosis. The first group of patients was selected after 
their treatment had already commenced. It is possible, they felt less insecure regarding their 
treatment, outcome and prognosis. This insecurity can influence patient satisfaction 4, 17. 

The GIO-clinic stimulates new ways of collaboration between different medical specialist. 
Working together at a multidisciplinary clinic can stimulate discussion between different 
medical specialists. This real-time interaction is beneficial and can increase the quality of 
care 11. The idea of a multidisciplinary fast track outpatient clinic is very enticing for many 
healthcare workers 5, 11. However, with the implementation of a new concept one can expect 
opposition from healthcare workers who are unwilling to change their routines 18, 19. It is 
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possible that work satisfaction can decrease after a drastic change in the organization 18. 
This was not the case in our study, even after the implementation of a new concept in which 
healthcare workers most definitely had to change their routine, work satisfaction remained 
high. Also, the new working method at the GIO-clinic ensures healthcare workers spend 
more time with the patient during both the morning and the afternoon visit. However, none 
of the healthcare workers experienced an increase in workload. 

We have previously investigated healthcare worker satisfaction at a fast track outpatient 
clinic 12. In that study we investigated the work satisfaction of healthcare workers at an FTC 
that, at the time, had been operational since 4 years. The current study, in accordance to our 
previous study, found that healthcare workers are satisfied with their work. Interestingly, 
in our previous study 50% of the healthcare workers indicated they believed the FTC was 
essential, compared to a regular outpatient clinic. In the current study only 12% of the 
healthcare workers believed the FTC to be essential. Similar results were found by Litton 
et al 20. In their study, all physicians described the time spent in the clinic as essential. 
Especially the real-time interaction with colleagues from different disciplines was found to 
be important 20. 

Several questionnaires to measure patient satisfaction at an outpatient clinic exist. For 
this study, we used two questionnaires specifically designed to assess patient satisfaction 
and healthcare worker satisfaction at a multidisciplinary outpatient clinic. These 
questionnaires have been previously validated and both questionnaires showed a high 
internal reliability. The pre-measurement as well as the post-measurement group are 
prone to selection bias. The groups of healthcare workers were quite small. It is possible 
that differences in satisfaction were missed. In both the groups of healthcare workers and 
patients the response rate is unclear. It is possible that only patients or healthcare workers 
who felt either very satisfied of very unsatisfied completed the questionnaire. During the 
inclusion of the patients, no log was kept documenting how many patients were asked to 
participate. At the time of the distribution of the questionnaire, the core group of healthcare 
workers present at the GIO-clinic, had not yet been well defined. Most questionnaires 
were completed by surgeons or oncologists. The gastroenterologists and medical radiation 
therapists were underrepresented. 

The concept of a fast track multidisciplinary outpatient clinic for patients with 
gastro-intestinal malignancies is transferable between university hospitals. The 
implementation of the GIO-clinic in a university hospital significantly reduced the 
referral times and the waiting times before start of treatment, while maintaining both 
a high patient satisfaction as well as a high healthcare worker satisfaction. Patient 
satisfaction and healthcare worker satisfaction should be measured again after the 
GIO-clinic has been in progress for several years to assess whether there are changes in 
satisfaction over time. The current results can be considered very promising and provide 
insight for the further implementation of this concept for gastrointestinal oncology.
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Questionnaire Likert-scale

1.	  How	  do	  you	  experience	  the	  workload?
1 

(low)

2 3 

(OK)

4 5 

(too	  high)

2.	  How	  do	  you	  experience	  the	  emoAonal	  pressure?
1 

(low)

2 3 

(OK)

4 5 

(too	  high)

3.	  Are	  you	  saAsfied	  with	  the	  working	  atmosphere?
1 

(not	  at	  all)

2 3 

(neutral)

4 5 

(very)

4.	  Are	  you	  saAsfied	  with	  the	  physician-‐nurse	  collaboraAon?
1 

(not	  at	  all)

2 3 

(neutral)

4 5 

(very)

5.	  How	  do	  you	  experience	  the	  appearance	  of	  the	  clinic?
1	   

(deters)

2 3 

(neutral)

4 5 

(inspires	  trust)

6.	  Are	  you	  saAsfied	  with	  the	  consulAng	  rooms?
1 

(not	  at	  all)

2 3 

(neutral)

4 5 

(very)

7.	  Are	  you	  saAsfied	  with	  the	  training	  opAons?
1 

(not	  at	  all)

2 3 

(neutral)

4 5 

(very)

8.	  Are	  you	  saAsfied	  with	  the	  quality	  of	  the	  MDT-‐meeAng?
1 

(not	  at	  all)

2 3 

(neutral)

4 5 

(very)

9.	  How	  do	  you	  feel	  about	  the	  amount	  of	  informaAon	  the	  
paAent	  receives	  during	  the	  visit?

1	  

(too	  liQle)

2 3	  

(exactly	  right)

4 5	  

(too	  much)

10.	  How	  great	  is	  the	  importance	  of	  a	  one-‐stop-‐shop	  
outpaAent	  clinic	  for	  the	  treatment	  of	  GI	  malignancies?

1 

(no	  added	  value)	  	  	  	  

2 3 

(good,	  but	  not	  necessary)

4 5 

(essenAal)

11.	  In	  general,	  are	  you	  saAsfied	  with	  your	  work?
1 

(not	  at	  all)

2 3 

(neutral)

4 5 

(very)

1

Figure 1: Questionnaire healthcare workers 
Translation of the questionnaire used to assess work satisfaction of healthcare workers.
GI=gastrointestinal

APPENDIX: QUESTIONNAIRES
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Questionnaire Likert-scale

1 How	  much	  was	  wai,ng	  for	  the	  first	  appointment	  a	  problem?
1 

(	  no	  problem)
2 3 

(neutral)
4 5 

(very	  big	  problem)

2 Did	  you	  have	  to	  return	  to	  the	  clinic	  aCer	  the	  first	  appointment	  for	  addi,onal	  tests?
1 

(	  no	  problem)
2 3 

(neutral)
4 5 

(very	  big	  problem)

3 Did	  you	  receive	  the	  diagnosis	  earlier	  or	  later	  than	  expected?
1 

(much	  earlier)
2 3 

(as	  expected)
4 5 

(much	  later)

4 Was	  wai,ng	  for	  the	  diagnosis	  a	  problem?
1 

(	  no	  problem)
2 3 

(neutral)
4 5 

(very	  big	  problem)

5 Was	  visit	  to	  the	  clinic	  clear?
1 

(not	  at	  all)
2 3 4 

(very)

6 Was	  visit	  to	  the	  clinic	  too	  busy?
1 

(not	  at	  all)
2 3 4 

(very)

7 Was	  visit	  to	  the	  clinic	  too	  emo,onally	  stressful?
1 

(not	  at	  all)
2 3 4 

(very)

8 Was	  visit	  to	  the	  clinic	  too	  physically	  stressful?
1 

(not	  at	  all)
2 3 4 

(very)

9 Were	  you	  sa,sfied	  with	  the	  clinic	  recep,on?
1 

(no)
2 3 

(sa,sfied)
4 5 

(very	  sa,sfied)

10 Were	  you	  sa,sfied	  with	  the	  speed	  the	  clinic	  employees	  speak	  to	  you?
1 

(no)
2 3 

(sa,sfied)
4 5 

(very	  sa,sfied)

11 Were	  you	  sa,sfied	  with	  the	  personal	  aGen,on	  of	  the	  employees?
1 

(no)
2 3 

(sa,sfied)
4 5 

(very	  sa,sfied)

12 Were	  you	  sa,sfied	  with	  the	  informa,on	  you	  received	  from	  the	  employees?
1 

(no)
2 3 

(sa,sfied)
4 5 

(very	  sa,sfied)

13 Were	  you	  sa,sfied	  with	  the	  exper,se	  of	  the	  employees?
1 

(no)
2 3 

(sa,sfied)
4 5 

(very	  sa,sfied)

14 Were	  you	  sa,sfied	  with	  the	  personal	  aGen,on	  from	  the	  medical	  specialists?
1 

(no)
2 3 

(sa,sfied)
4 5 

(very	  sa,sfied)

15 Were	  you	  sa,sfied	  with	  the	  exper,se	  of	  the	  medical	  specialists?
1 

(no)
2 3 

(sa,sfied)
4 5 

(very	  sa,sfied)

16 Were	  you	  sa,sfied	  with	  the	  informa,on	  you	  received	  from	  the	  medical	  specialists?
1 

(no)
2 3 

(sa,sfied)
4 5 

(very	  sa,sfied)

17 Were	  you	  sa,sfied	  with	  transfer	  of	  informa,on	  between	  healthcare	  workers?
1 

(no)
2 3 

(sa,sfied)
4 5 

(very	  sa,sfied)

18 Were	  you	  sa,sfied	  with	  pace	  with	  which	  the	  results	  were	  communicated	  to	  you?
1 

(no)
2 3 

(sa,sfied)
4 5 

(very	  sa,sfied)

1 How	  much	  was	  wai,ng	  for	  the	  first	  appointment	  a	  problem?
1 

(	  no	  problem)
2 3 

(neutral)
4 5 

(very	  big	  problem)

1

Figure 2: selected question for patient satisfaction
Translation of the questions selected from the questionnaire regarding patient satisfaction. These questions were 
selected based on face validity. Employee entails all non-medical employees who work at the outpatient clinic or 
GIO-clinic.
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In this thesis, we have evaluated the implementation of two key concepts of the Gastro 
Intestinal oncology Center Amsterdam (GIOCA): multidisciplinary teams (MDT) and 
the fast delivery of care in fast track clinics (FTC). We studied the impact of these two 
concepts on the quality of care, work satisfaction of healthcare workers and patient 
satisfaction. Additionally, we have tried to provide a blueprint on how to implement a 
clinic such as GIOCA for the future of FTC’s with MDT’s in complex (cancer) care. We 
assessed the transferability of the GIOCA-concept with the implementation of a similar 
clinic in the University Hospital in Groningen. 

VALUE OF MDTS

The first part of this thesis investigates the value of multidisciplinary teams. Chapter 1 
provides a systematic review of the published literature regarding changes in diagnosis, 
staging and treatment plans formulated by MDTs for gastrointestinal malignancies. The 
implementation of the treatment plan was also studied. Studies concerning adults with a 
gastrointestinal malignancy discussed by an MDT prior to start of treatment describing 
a change of initial diagnosis, stage, or treatment were included. Sixteen studies met 
the inclusion criteria and were the basis for this systematic review. Two articles found 
that in 89.0%-93.0% of the cases the diagnosis formulated by an MDT was correct. 
Four articles described how often MDTs change both the referral diagnosis and the 
management plan: 18.4%-26.9% of diagnoses formulated by the referring physician were 
altered. Nine of the included studies found that treatment plans were altered in 23.0%-
41.7% of the evaluated cases. Finally, 90%-100% of the decisions formulated by the MDT 
were implemented. All articles agreed that discussion by an MDT was of influence on the 
assessment of patients, the diagnosis and the management plan. All studies included in 
this review concluded that MDTs improved the quality of care, although ‘quality of care’ 
was often not well defined. 

In chapter 2 the quality of healthcare was determined by measuring the number of 
correctly formulated diagnoses. The added value of MDTs was assessed by comparing 
the diagnosis formulated by the MDTs with the diagnosis formulated by the referring 
physician. Subsequently, this study investigated whether MDT-decisions were 
implemented. Prospectively collected data of 551 consecutive patients discussed at 74 
gastrointestinal oncology MDT-meetings were studied. Differences between the referral 
diagnosis and the MDT diagnosis were validated with either pathology or follow up. The 
MDT diagnosis differed correctly from the referral diagnosis in 120 patients (21.8%).  
Furthermore the MDTs accurately identified patients without a malignant diagnosis, 
avoiding overtreatment in 33 (6%) patients. Interestingly, the number of patients 
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discussed or the duration of the MDT meeting did not influence the chance of a correct 
diagnosis. Treating physicians only deviated from MDT-decisions when patient’s wishes 
or physical condition had not sufficiently been taken into account. Chapter 2 identified 
several factors that seem critical for a well-functioning MDT. Most importantly, a 
physician with personal knowledge of the patient must be present; patients presented to 
the MDT by their treating physician were 20% more likely to receive a correct diagnosis 
and stage. Furthermore, we believe it is important that the following three conditions 
are met: the presence of chairperson, adequate imaging and the presence of all necessary 
different medical specialists (surgical oncologist, gastroenterologist, medical oncologist, 
radiation oncologist, pathologist, and radiologist). 

SATISFACTION AT AN FTC

In the second part of this thesis, patient satisfaction and healthcare professional’s work 
satisfaction were investigated. Chapter 3 evaluates what patients with gastrointestinal 
malignancies expect of the waiting time at GIOCA and how they experience this. In this 
study, nine patients were interviewed at several moments: before the visit at GIOCA, the 
day after the visit to the clinic, before start of treatment, and during the treatment. All 
patients who partook in the study were very clear in their opinion that the waiting time 
until the first appointment should be as short as possible; they feared progression of the 
disease and they believed that ‘cancer’ warrants priority treatment. Interestingly though, 
their definition of short  varied greatly. Where one patient described a waiting time of 
more than five days as long, another patient would have happily waited 10 days and also 
experienced this as a short waiting time. Four patients indicated they preferred to wait 
some time before treatment, to put their affairs in order and cope with the diagnosis, 
while two other patients preferred to swiftly start treatment since they feared progress 
of the disease. We concluded that cancer patients have different expectations and needs 
regarding waiting time before treatment. Irrespective of the actual waiting time, patients 
considered it too long when it exceeded their expectation of the waiting time.

There seems to be a correlation between patient satisfaction and the job satisfaction 
of healthcare workers. This would mean that a satisfied healthcare worker will lead to 
more satisfied patients. Although several studies in literature have explored patient 
experiences with fast track care, to our knowledge the job satisfaction of healthcare 
workers working with fast track care remained unexplored. Chapter 4 describes the job 
satisfaction of physicians and nurses working at GIOCA. For this study a questionnaire 
was developed based on interviews. Interviews based on predefined interview guidelines 
were held with physicians who work at GIOCA and three nurses who work at GIOCA 
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were interviewed as a group. The answers derived from the interviews were grouped 
around seven common themes. From these themes, 11 questions for the questionnaire 
were formulated. The questionnaire was answered by 73 respondents, which was a 
100% response rate. Overall work satisfaction was high for both nurses, residents and 
medical specialists. Of note, residents and nurses experienced a higher work load and 
more emotional stress than medical specialists (p<0.001). Every respondent rated the 
importance of a multidisciplinary one day diagnostics outpatient clinic invariably as 
high to very high. 

ORGANIZATION AND TRANSFERABILITY OF THE FTC-CONCEPT

The third part of this thesis describes the organizational aspects of the GIOCA. 
Additionally we evaluate the transferability of the GIOCA concept. The quality of 
healthcare can be greatly influenced by communication between healthcare providers. 
Communication between physicians often takes place in the form of medical reports. 
In the Netherlands, general practitioners have a coordinating role; to fulfil this role it 
is important that medical reports are dispatched in a timely manner, especially for fast 
track clinics as the time between diagnosis and start of treatment is limited. At GIOCA 
only 12.8% of the medical reports were  dispatched on the day of the visit. In order to 
enhance the communication between hospital and primary care, chapter 5 investigates 
how to increase the proportion of medical reports dispatched on the day of the patient’s 
visit by improving the logistic process with the use of Lean Six Sigma (LSS). To assess 
the main causes for a prolonged dispatch time and to design improvements actions, the 
roadmap offered by LSS was used. This roadmap consists of 5 phases: Define, Measure, 
Analyze, Improve, and Control (DMAIC). A prolonged dispatch time was caused by: 1) 
determining which physicians involved with treatment would compose the report; 2) 
the reports composed by a senior resident had to be revised by a medical specialist; and 
3) all reports must be authorized by a medical specialist before dispatch. To circumvent 
these causes, a digital form was implemented in the electronic medical record that could 
be completed during the multidisciplinary team meeting and dispatched immediately 
after that meeting. After implementation of this form, the reports dispatched on the 
day of the visit increased from 12.8% to 90.6%. These results indicate that LSS can be 
used to significantly increase efficiency in the dispatch time of medical reports sent 
to primary care. It also shows that it is important to continue to review processes and 
working procedures; when the environment changes, working procedures should change 
accordingly.  

In chapter 6 we describe how GIOCA was organized and implemented, which factors 
have influenced the success of this implementation, what lessons can be learned 
from the start of GIOCA and which factors can threaten the existence of the GIOCA. 
Traditionally, the organization of a hospital is based on different specialized medical 
departments usually concerning organ systems of the human body (i.e. cardiology or 
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gastroenterology), different types of diseases (rheumatology, infectious diseases) or 
treatment (i.e. surgery or radiotherapy). This is often called the vertical departmental 
structure. In this structure the patient moves from one department to another to meet 
different medical specialists and waiting times can accumulate. GIOCA is a cross-
departmental collaboration that ensures patient centered care. To refine GIOCA’s 
concept of patient centered care a project team organized brainstorm sessions with all 
participating departments. This project team consisted of physicians and a nurse who 
would start working at GIOCA after the implementation. 

A swift and successful implementation was assured by the intrinsic motivation of the 
involved medical specialists (bottom-up), combined with support from the board of 
the hospital (top-down). By implementing GIOCA horizontally across different vertical 
divisions within the AMC, patients are treated by doctors of the same departments 
as before implementation of the FTC, ensuring the financial administration remains 
unchanged. Therefore, GIOCA is not perceived as a threat to existing departments. 
Additionally, departmental work can continue and knowledge synergies within the 
medical specialty are conserved. The horizontal structure of GIOCA, enables the patient 
to meet all relevant medical specialist at the same time and place, ensuring there is no 
waiting time caused by visits to different departments. For medical specialists, GIOCA 
facilitates collaboration and discussion through vicinity. GIOCA is a cross-departmental 
collaboration, it has no budget or employees. GIOCA is dependent on other departments 
to fund resources. Therefore, when resources of a department are scarce, this may cause 
a threat to the existence of GIOCA. 

In chapter 7 we substantiate the transferability of the GIOCA-concept with the 
implementation of this concept in a different university hospital. Before the start of our 
own FTC, unfortunately no official measurements were performed to assess the referral 
time, waiting time, patient satisfaction or healthcare professional work satisfaction. 
The implementation of the GIO-clinic offered the opportunity to set up a before-after 
study to measure these outcome measures. We found that after the implementation of 
the FTC, the referral time was significantly reduced from a median of 11 weekdays to 6 
weekdays. The waiting time before start of treatment was also significantly reduced, from 
a median of 24 weekdays, to 16.5 weekdays. Patient satisfaction and healthcare worker 
satisfaction were assessed with questionnaires specifically designed for this purpose. 
The pre-measurement group consisted of 95 patients and the post-measurement group 
of 91 patients. Patients both before and after the implementation of the FTC graded 
their care with a median grade of 8, on a 10-point scale (min-max:6-10). We found no 
statistically significant differences in emotional stress before and after implementation 
(58% vs 51%, respectively).  Although it seemed that slightly more patients in the post-
measurement group indicated they experienced the waiting time before the diagnosis as 
a big problem (43% vs. 32%), this result was also not statistically significant. 
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Thirty-five healthcare workers returned a completed questionnaire and 25 in the post-
measurement group. The proportion of healthcare workers who indicated that they 
believed the FTC would add value to patient care, did not differ in the pre and post-
measurement group (71% vs. 72% respectively). We found no statistically significant 
differences in overall work satisfaction: in the post-measurement group 60% felt 
satisfied and 12% felt very satisfied compared to 50% who felt satisfied and 6% who 
felt very satisfied in the pre-measurement group. Additionally, although no significant 
difference was found in workload, we noticed that 42% of the healthcare workers in the 
pre-measurement group indicated that their workload was high compared to only 24% 
of the healthcare workers in the post-measurement group.  Since we found a significant 
reduction in referral time and waiting times, we concluded that the FTC-concept is 
transferable to a different hospital. 
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FUTURE OF ONCOLOGY HEALTHCARE

Oncology care is complex. Not only do increasingly more patients have cancer, these 
patients are also older and often have more co-morbidities. Simultaneously treatment 
options are increasing, adding to the workload of healthcare professionals and requiring 
a multidisciplinary approach. Currently the organization of cancer care is subject to 
discussion: the quality of care should be increased, while costs must be reduced. Another 
trend in healthcare is the call for the faster delivery of care. To combine these wishes and 
demands for high quality faster and multidisciplinary care, fast track clinics (FTCs) are 
more and more initiated. 

There are clear advantages to a multidisciplinary fast track clinic. An FTC facilitates 
collaboration, exchange of knowledge and a more extensive understanding regarding 
the treatment possibilities of the different medical specialties. This ensures a holistic 
approach to the patient. Additionally, the diagnosis and stage of patients discussed by 
a multidisciplinary team (MDT) is regularly changed. However, the organization of 
multidisciplinary team meetings can be demanding. All relevant medical specialists 
must be present at a certain time and place, patient details need to be collected, the 
radiology and pathology material must have been be reviewed and a dedicated meeting 
place should always be available for the multidisciplinary team meeting (MDTM). 
Furthermore, departmental schedules must be synchronized to ensure available 
resources for an FTC. This will be facilitated by a relative surplus of these resources. In 
this thesis we have shown how to implement and how to transfer this concept (chapter 
6 and 7). 

It is possible that FTCs might increase costs, since the nature of FTCs is somewhat 
inefficient: all medical specialists must be present at the FTC, whether they are needed 
or not. Additionally, one can speculate that a reduction of the waiting time can lead to an 
increase of costs. To ensure a short waiting time, there is an overcapacity of appointments 
slots. Most of the time, not all of these slots will be used and healthcare workers will 
have idle time 1. Currently it is unclear whether the organization of an FTC in a hospital 
causes an increase or a reduction of the costs. Studies measuring costs before and after 
implementation of an FTC are lacking and we recommend more studies to evaluate this. 
It is possible that it will be difficult to prove the economic benefit of FTCs and MDTs 
compared to regular care. However, even if they are more expensive, we believe it is 
unlikely that we will return to the former structure of care, because of the benefits of 
patient centered care.

FUTURE PERSPECTIVES
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It remains difficult to evaluate the effects of multidisciplinary care. Although a vast 
amount of literature has used indicators that measure an effect of multidisciplinary 
care, such as changes in referral diagnosis or treatment plans (chapter 1 and 2), there 
is little scientifically robust evidence on outcome measures. When we use these kind 
of indicators, the results are open to interpretation and there is a risk of wrongly 
interpreting results. We believe there is a need for indicators that directly measure 
the quality and value of MDTs and FTCs and can be used to compare different FTCs. 
Additionally, we need to be able to use these indicators to compare FTCs with ‘regular’ 
care. It would be interesting to study whether the addition of an MDT actually improves 
the overall survival, especially, since the diagnosis and treatment plan are only changed 
for part of the patients discussed by an MDT (chapter 2). Although this will be difficult 
to study, as other factors can influence the results, i.e. enhanced treatment options, we 
consider it important to further investigate the health benefits of MDTs. 

There are several views on how to achieve faster and multidisciplinary care, for instance 
a multidisciplinary fast track cancer clinic organized within a hospital, or a stand-alone 
multidisciplinary cancer clinic. A stand-alone cancer clinic is usually associated with 
a hospital, but not imbedded into the structure of this hospital; a well-known example 
of this is the breast cancer clinic. Porter argues that the care for patients with complex 
diseases should be organized in stand-alone clinics2. However, for this kind of care we 
see many advantages of an FTC organized within the existing structure of a hospital, 
compared to stand-alone clinics: an FTC ensures there is capacity, knowledge and 
expertise to treat both the malignancy and the co-morbidity of the ageing patient. This 
is part of the knowledge synergy inherent to (tertiary) hospitals. A stand-alone cancer 
clinic lacks this synergy. For medical specialists, a knowledge synergy ensures a frame 
of reference. This will enable them to recognize and treat both benign and malignant 
diseases (chapter 6). At the same time there is a tendency towards centralization of 
complex health care. Complex cases are more often referred to a tertiary hospital. To 
provide high complex care a relatively large number of (different) highly specialized 
medical specialists are needed. To fulfil the prerequisites for high quality care, medical 
specialists must treat a certain number of patients. Patient numbers at specialized 
FTCs must be increased for all medical specialists fulfil these prerequisites. To ensure 
adequate treatment capacity for these increasing number of patients, alliances can be 
made between hospitals. High volume, less complex diseases can be referred to general 
hospitals, while complex cases will be referred to a specialized FTC in a tertiary hospital. 

The current technological advances enable us to rethink collaboration and sharing of 
information. The introduction of the electronic patient record has facilitated the sharing 
of information within the walls of a hospital. Future advances where information from 
the electronic patient record can be freely shared amongst healthcare professionals 
from different hospitals, are needed. This could potentially reduce the waiting time and 
the need for repeat imaging, since information between hospitals is readily available. 
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Additionally, this will facilitate inter-hospital alliances. Although this can already 
technically be accomplished, the development is hampered by the use of non-compatible 
systems used by different hospitals and strict patient privacy regulations. Regardless 
of how the technological advances develop, this cannot replace patient-physician 
interaction. We have shown that this interaction is necessary, both for a correct diagnosis 
as well as adherence to the proposed therapy (chapter 2). 

Speeding up care may have its limitations. Shared decision making is an important aspect 
of modern healthcare. Ideally, it entails a physician discussing treatment options with 
a patient. Together they will weigh advantages and disadvantages of several treatment 
options and decide which treatment option aligns best with the patient’s needs and 
wishes. In an FTC, this discussion is usually limited to a single appointment; in this short 
period of time, patients will need to make life altering choices. It seems to us, that with 
the implementation of FTCs, we leave (too) little room for shared decision making. Most 
patients wish to know their diagnosis as fast as possible, to have their insecurity taken 
away. However, the optimum duration of the time before the start of treatment is unclear 
(chapter 3). We suggest to schedule additional appointments at the FTC after the initial 
conclusion. Patients can use the time between the appointments to discuss different 
options with friends or family and decide which treatment aligns best with their needs 
and wishes. At the second appointment initial treatment proposal and considerations 
can be discussed. It would be interesting to study whether patients would welcome this 
additional time to decide on the treatment of their choice. This could even be evaluated 
in a randomized trial.

In conclusion, implementing an FTC across the existing structure of a hospital is a good 
method to optimize complex cancer care. The advantage of organizing an FTC within 
the environment of a hospital lies with the preservation of the knowledge synergy. 
Despite these advantages, more studies are needed to evaluate how FTCs influence 
outcome measures like costs and survival. Although it is interesting to expand this 
kind of cross departmental collaboration throughout healthcare, it is important to 
understand the associated costs. Further digitalization could lead to even faster care 
and can facilitate communication between medical specialists at different hospitals. 
However, patient-physician contact remains very important and cannot be replaced by 
digital communication.
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In dit proefschrift hebben we de implementatie van het Gastro Intestinaal Oncologisch 
Centrum Amsterdam (GIOCA) geëvalueerd. Het GIOCA is gebaseerd op 2 kernbegrippen: 
multidisciplinaire teams (MDTs) en de snelle levering van zorg in een sneldiagnostiek 
polikliniek (SDP). We hebben onderzocht hoe deze twee kernbegrippen de kwaliteit 
van zorg, patiënt tevredenheid en de werk tevredenheid van zorgverleners beïnvloeden. 
Daarnaast hebben we getracht een blauwdruk te geven over hoe een kliniek zoals het 
GIOCA geïmplementeerd kon worden, ten behoeve van de implementatie van MDTs en 
SDPs in complexe kankerzorg. Tevens hebben we de overdraagbaarheid van het concept 
geëvalueerd, door een soort gelijke kliniek in het Universitair Medisch Centrum in 
Groningen (UMCG) te onderzoeken. 

WAARDE VAN MULTIDISCIPLINAIRE TEAMS

Het eerste deel van proefschrift onderzoekt de waarde van multidisciplinaire 
teams. Hoofdstuk 1 presenteert een systematische review van de literatuur over 
veranderingen in diagnoses, stadiëring en behandelplannen geformuleerd door een 
MDT voor patiënten met gastro-intestinale maligniteiten. De implementatie van het 
behandelplan voorgesteld door een MDT werd ook onderzocht. In totaal werden 16 
studies geïncludeerd. Twee artikelen beschreven dat de diagnose die gesteld wordt 
door een MDT in 89,0%-93,0% van de gevallen correct is. Vier artikelen beschreven 
hoe vaak een MDT de verwijsdiagnose en behandelplan aanpaste: 18,4%-26,9%. De 
behandelplannen die werden opgesteld door een MDT werden in 90%-100% opgevolgd. 
Alle geïncludeerde artikelen concludeerden dat een bespreking door een MDT van 
invloed is op de evaluatie, diagnose en het behandelplan van de patiënt. De auteurs 
concludeerden hierbij dat MDTs de kwaliteit van zorg vergroten. Echter, de kwaliteit van 
zorg werd niet altijd precies gedefinieerd.

In hoofdstuk 2 hebben we kwaliteit van zorg bepaald door het aantal juist geformuleerde 
diagnoses te meten. De toegevoegde waarde van MDTs werd geëvalueerd door de 
diagnoses geformuleerd door het MDT te vergelijken met de diagnoses geformuleerd 
door de verwijzend arts. Verschillen tussen deze beide diagnoses werden gevalideerd 
door middel van pathologie of follow-up. Vervolgens hebben we in deze studie bekeken 
hoe vaak behandeladviezen opgesteld door het MDT worden opgevolgd. De data van 
551 patiënten werden prospectief verzameld. Deze patiënten werden besproken tijdens 
74 multidisciplinaire overleggen (MDOs). De MDT-diagnose week terecht af van de 
verwijsdiagnose voor 120 patiënten (21,8%). Bovendien werd voor 33 patiënten (6%) 
een benigne diagnose gesteld, waarmee overbehandeling kon worden vermeden. De 
behandelend arts week alleen af van het behandelplan opgesteld door het MDT indien 
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de patiënt de behandeling niet wilde of niet kon ondergaan. 

In hoofdstuk 2 zijn ook enkele voorwaarden geïdentificeerd die belangrijk zijn voor 
een goed functionerend MDT. De belangrijkste voorwaarde is de aanwezigheid van de 
behandelend arts: wanneer de behandelend arts de patiënt presenteerde was er 20% 
meer kans op een correcte diagnose. Daarnaast vinden wij het belangrijk dat een MDO 
aan de volgende 3 voorwaarden voldoet: de aanwezigheid van een voorzitter, adequate 
radiologische beelden en de deelname van alle betrokken specialisten (chirurg, mdl-arts, 
medisch oncoloog, radiotherapeut, patholoog en radioloog). Opvallend genoeg had het 
aantal patiënten dat werd besproken, of de duur van het MDO geen invloed op het stellen 
van een juiste diagnose.

TEVREDENHEID OP EEN SNELDIAGNOSTIEK POLIKLINIEK

In het tweede deel van het proefschrift worden de patiënttevredenheid en zorgverlener 
tevredenheid behandeld. Hoofdstuk 3 evalueert wat patiënten met een gastro-
intestinale maligniteit verwachten van de wachttijd op het GIOCA en hoe zij deze 
wachttijd ervaren. In deze studie werden negen patiënten op verschillende momenten 
geïnterviewd: vóór hun bezoek aan het GIOCA, na hun bezoek aan het GIOCA, vóór de 
start van de behandeling en tijdens de behandeling. Alle deelnemende patiënten waren 
het eens dat de wachttijd voor de eerste afspraak zo kort mogelijk moet zijn; zij waren 
bang voor uitzaaiingen en vonden dat patiënten met kanker een voorrangsbehandeling 
behoeven. Opvallend was dat hun definities van een korte wachttijd erg verschillend 
waren. Eén patiënt vond een wachttijd van meer dan vijf dagen lang, terwijl een andere 
patiënt tevreden was met een wachttijd van 10 dagen. Vier van de geïnterviewde patiënten 
gaven aan dat ze wilden wachten voordat ze aan hun behandeling begonnen. Zij wilden 
de tijd om hun ‘zaken op orde te brengen’ en de diagnose te verwerken. Daarentegen 
wilden twee andere patiënten het liefst zo snel mogelijk beginnen met de behandeling. 
Hieruit concludeerden wij dat kankerpatiënten verschillende opvattingen en wensen 
hebben ten aanzien van de wachttijd voor de start van de behandeling. Onafhankelijk 
van de daadwerkelijke wachttijd, vonden de patiënten hun wachttijd te lang als deze hun 
verwachting overschreed. 

De tevredenheid van de patiënt lijkt deels afhankelijk van de tevredenheid van de arts: 
hoe tevredener de arts met zijn werk, hoe tevredener de patiënt met de geleverde zorg. 
Hoewel er studies zijn die de patiënttevredenheid met sneldiagnostiek beoordelen, zijn 
er, voor zover ons bekend, geen studies die de werktevredenheid van zorgverleners in 
een zelfde setting evalueren. In hoofdstuk 4 hebben wij de tevredenheid van de artsen 
en verpleegkundigen werkzaam bij het GIOCA onderzocht. Voor deze studie hebben wij 
een vragenlijst ontwikkeld, gebaseerd op interviews. Deze interviews waren gebaseerd 
op richtlijnen vanuit de literatuur. Acht artsen werden individueel geïnterviewd en drie 
verpleegkundigen werden als groep geïnterviewd. De antwoorden van de interviews 
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konden opgedeeld worden in zeven thema’s. Op basis van deze thema’s werden 
vervolgens 11 vragen geformuleerd. Deze vragenlijst werd ingevuld door 73 artsen en 
verpleegkundigen (100% respons). Zij gaven aan dat de algehele werktevredenheid hoog 
was. De arts-assistenten en verpleegkundigen ervoeren een hogere emotionele belasting 
dan de medisch specialisten (p<0,001). Elke zorgverlener vond het belangrijk tot heel 
belangrijk dat er een multidisciplinaire sneldiagnostiek polikliniek bestaat.

ORGANISATIE EN OVERDRAAGBAARHEID 
VAN HET SNELDIAGNOSTIEK-CONCEPT

Het derde deel van dit proefschrift gaat over de organisatorische aspecten van het GIOCA 
en een evaluatie van de overdraagbaarheid van het GIOCA-concept. Communicatie 
tussen verschillende zorgverleners kan de kwaliteit van de geleverde zorg beïnvloeden. 
Deze communicatie vindt vaak plaats door middel van medische brieven. Omdat 
huisartsen in Nederland een coördinerende rol vervullen, is het van belang dat zij op de 
hoogte zijn van de medische beslissingen over hun patiënt. Daarom is het van belang dat de 
medische brief zo snel mogelijk van ziekenhuis naar huisarts wordt gestuurd, met name 
bij sneldiagnostiek klinieken omdat de tijd tussen diagnose en start van de behandeling 
relatief kort is. Op het GIOCA werd slechts 12,8% van de medische brieven verstuurd op 
de dag van de afspraak. Om de communicatie tussen het ziekenhuis en de eerstelijnszorg 
te verbeteren, hebben we in hoofdstuk 5 onderzocht hoe het aantal medische brieven 
dat wordt verzonden op de dag van de afspraak op het GIOCA vergroot kan worden. Met 
behulp van Lean Six Sigma (LSS) werden de voornaamste oorzaken voor een vertraagde 
verzendtijd van de medische brieven onderzocht. Hierbij werd gebruik gemaakt van de 
5 fases van LSS: definiëren van het probleem (Define), verzamelen en meten van data 
(Measure), analyseren van de data verzameld in de vorige fase en oorzaken ontdekken 
voor het probleem (Analyse), oplossingen bedenken voor de geconstateerde problemen 
(Improve) en monitoren en bijstellen van de oplossingen zodat de oplossingen stand 
houden (control). Deze fases worden de DMAIC cyclus genoemd. Drie oorzaken 
waren verantwoordelijk voor een verlengde verzendtijd van de medische brieven: 
1) bepalen welke arts, betrokken bij de behandeling, de brief schrijft, 2) medische 
brieven geschreven door arts-assistenten moeten altijd gecontroleerd worden door 
een supervisor en 3) de medische specialist moet de brief goedkeuren in het systeem, 
voordat de administratie deze brief kan sturen. Om deze belemmeringen te omzeilen, 
werd er in het EPD een nieuw formulier geïmplementeerd. Dit digitale formulier kon 
worden ingevuld tijdens het MDO. Na de implementatie van het formulier werd 90,6% 
van de medische brieven verstuurd op de dag van de afspraak. Deze resultaten tonen aan 
dat LSS gebruikt kan worden om inzicht te krijgen in processen als de communicatie 
tussen ziekenhuizen en huisartsen en oplossingen aan te dragen om deze processen te 
verbeteren. Het impliceert echter ook dat het belangrijk is om voortdurend processen 



174

en procedures te reviewen: wijzigingen in omgevingsfactoren maken vaak aanpassingen 
aan procedures noodzakelijk. 

In hoofdstuk 6 staat beschreven hoe het GIOCA is geïmplementeerd, welke factoren 
van belang zijn voor het succes, en welke conclusies hieruit getrokken kunnen worden 
voor implementaties van soortgelijke poliklinieken.

Traditioneel is de organisatie van een ziekenhuis gebaseerd op verschillende medische 
afdelingen. De medische afdelingen bestaan meestal uit een orgaansysteem van 
het menselijk lichaam (bijvoorbeeld: cardiologie of maag-, darm- en leverziekten), 
verschillende ziektes (bijvoorbeeld: reumatologie of infectie ziektes) of een behandeling 
(bijvoorbeeld: chirurgie of radiotherapie). Dit wordt een verticale afdelingsstructuur 
genoemd. In deze structuur wordt de patiënt van de ene afdeling naar de andere afdeling 
gestuurd voor afspraken met verschillende medisch specialisten. Hierdoor kan de 
wachttijd oplopen. Het GIOCA is een afdeling overstijgende samenwerking waardoor 
patiënt-gecentreerde zorg wordt gewaarborgd. Een intern projectteam, in overleg met 
alle betrokken afdelingen, heeft het begrip ‘patiënt-gecentreerde zorg’ verder uitgewerkt.

Een belangrijke succesfactor voor de implementatie van het GIOCA was de intrinsieke 
motivatie van medisch specialisten (bottom-up), gecombineerd met steun van de raad van 
bestuur (top-down). Doordat GIOCA horizontaal over de bestaande verticale structuur 
is geïmplementeerd, worden de patiënten behandeld door dezelfde medisch specialisten 
als voor de implementatie. Dit zorgt ervoor dat er geen veranderingen optreden in de 
financiële administratie. Hierdoor wordt het GIOCA door de andere afdelingen niet als 
een bedreiging beschouwd. Daarnaast kunnen de artsen die participeren in het GIOCA 
hun afdelingswerk voortzetten en wordt de kennis synergie binnen het specialisme 
behouden. De horizontale structuur maakt het mogelijk dat de afspraken van een patiënt 
met verschillende medisch specialisten op dezelfde dag en op dezelfde plek plaats 
vinden. Voor medisch specialisten faciliteert het GIOCA samenwerking en discussie 
door dagelijks contact. Doordat het GIOCA een afdeling overstijgende samenwerking is, 
heeft het geen eigen budget. Voor Fte’s is het GIOCA afhankelijk van de bereidwilligheid 
van participerende afdelingen om de beschikbare Fte’s flexibel in te zetten. Mocht er een 
schaarste ontstaan in het aantal te besteden Fte’s, dan kan dit het bestaan van het GIOCA 
in gevaar brengen.

In hoofdstuk 7 beschrijven we de overdraagbaarheid van het GIOCA-concept, door de 
implementatie van dit concept in een ander ziekenhuis te evalueren. Voor de start van 
het GIOCA is er helaas geen officiële meting gedaan om de verwijstijd, de wachttijd voor 
de start van de behandeling, de patiënttevredenheid en de zorgverlener tevredenheid te 
evalueren. De implementatie van de GIO-poli bood de mogelijkheid om dit wel te doen 
in een before-after studie. Na de implementatie van de GIO-poli was de verwijstijd 
significant verminderd van een mediaan van 11 werkdagen naar een mediaan van 6 
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werkdagen. De wachttijd voor de start van de behandeling was ook significant verkort, 
namelijk van een mediaan van 24 werkdagen naar een mediaan van 16,5 werkdagen. 

Patiënttevredenheid en zorgverlener tevredenheid werden gemeten met twee 
vragenlijsten die hier speciaal voor ontworpen waren. Zowel in de voor- als nameting 
gaven patiënten hun zorg een 8, op een schaal van 1-10 (min-max: 6-10). Er was geen 
significant verschil in de emotionele stress voor en na de implementatie (58% vs. 51%). 
Alhoewel het leek alsof een klein percentage van de patiënten van de nameting de 
wachttijd voor de eerste afspraak te lang vonden, was dit resultaat niet significant (43% 
vs. 32%).

Vijfendertig zorgverleners vulden een vragenlijst in tijdens de voormeting en 25 tijdens 
de nameting. Het percentage zorgverleners die vonden dat een multidisciplinaire één-dag 
polikliniek meerwaarde had was gelijk in beide groepen (71% vs. 72%). Ook zijn er geen 
verschillen geconstateerd in de algehele werktevredenheid voor en na implementatie 
van de GIO-poli. Er waren geen verschillen in de algehele werktevredenheid. Al was 
het verschil in ervaren werklast niet significant verschillend, het was wel opvallend 
dat 42% van de zorgverleners in de voormeting hun werklast als hoog kwalificeerde, en 
slechts 24% in de nameting. We concludeerden dat het GIOCA-concept overdraagbaar 
is naar een ander ziekenhuis, aangezien de verwijstijd en de wachttijd significant zijn 
verminderd.
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DE TOEKOMST VAN DE ONCOLOGISCHE ZORG

De oncologische zorg is complex. Steeds meer patiënten krijgen kanker, daarnaast 
worden deze patiënten ouder en hebben ze meer co-morbiditeit. Tegelijkertijd zijn er 
steeds meer behandelopties, wat leidt tot een hogere werkdruk voor de zorgverleners 
en de behoefte aan een multidisciplinaire aanpak. Momenteel is de organisatie van de 
kankerzorg onderwerp van discussie: niet alleen moet de kwaliteit van zorg worden 
verhoogd, de kosten van de zorg moeten worden verminderd. Een andere stroming 
binnen de gezondheidszorg is de vraag naar snellere zorg. Om deze wensen en vragen 
te combineren worden er steeds meer sneldiagnostiek poliklinieken (SDP) geïnitieerd. 

Er zijn duidelijke voordelen van een multidisciplinaire sneldiagnostiek polikliniek. 
Een SDP vergemakkelijkt samenwerking en het uitwisselen van kennis, het vergroot de 
behandelopties en waarborgt een holistische aanpak van de patiënt. Regelmatig wijzigt 
het multidisciplinaire team de diagnose en behandelplan van de verwijzend arts. Echter, 
de organisatie van multidisciplinaire overleggen (MDOs) kan ook veeleisend zijn. Alle 
relevante medisch specialisten moeten aanwezig zijn op een vooraf afgesproken tijd en 
plek, patiëntgegevens moeten verzameld worden, radiologisch en pathologisch materiaal 
moet beoordeeld worden en er moet altijd een vergaderruimte beschikbaar zijn. Daarnaast 
moeten de afdelingen personeel beschikbaar stellen op de afgesproken tijden. Dit wordt 
vergemakkelijkt als er een relatief overschot aan personeel is (hoofdstuk 6 en 7).

Het is mogelijk dat een SDP kosten juist verhoogt aangezien de werkwijze op een 
SDP inefficiënt kan zijn: alle medisch specialisten moeten aanwezig zijn op het MDO, 
ongeacht of ze nodig zijn. Daarnaast leidt het verkorten van de wachttijden kan leiden 
mogelijk tot een stijging van de kosten. Om een korte wachttijd te waarborgen, moet er 
een overcapaciteit van afspraakmogelijkheden zijn. Niet al deze afspraakmogelijkheden 
worden opgevuld en zorgverleners zullen onbenutte tijd hebben1. Momenteel is het nog 
onduidelijk of de organisatie van een SDP in een ziekenhuis de kosten zal verhogen of 
verlagen. Onderzoek naar de kosten voor en na implementatie van een SDP zijn nodig. 
Een economisch voordeel van een SDP is mogelijk moeilijk aan te tonen. Echter, ook 
als de zorg van een SDP duurder uitvalt, denken wij dat het onwaarschijnlijk is dat de 
gezondheidszorg terug zal gaan naar de oude structuur vanwege de gezondheidsvoordelen 
van patiënt-gecentreerde zorg.

Het is moeilijk om het effect van multidisciplinaire zorg te evalueren. In de literatuur 
worden verschillende indicatoren gebruikt om het effect van multidisciplinaire zorg te 
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meten. Voorbeelden hiervan zijn veranderingen in diagnose of behandelplan (hoofdstuk 
1 en 2). Als dit soort indicatoren gebruikt worden, zijn de resultaten moeilijker te 
interpreteren en bestaat het risico dat de resultaten verkeerd worden geïnterpreteerd. 
Wij denken dat er behoefte is aan uitkomstmaten die het effect van een SDP direct 
kunnen meten. Daarnaast moeten we deze uitkomstmaten kunnen gebruiken om een 
SDP te vergelijken met de reguliere zorg. Het zal interessant zijn om te bestuderen of de 
toevoeging van een MDT zorgt voor een verbeterde overleving, vooral omdat de diagnose 
en behandelplan alleen voor een deel van de patiënten wordt aangepast. (hoofdstuk 2). 
Hoewel een dergelijk onderzoek niet eenvoudig zal zijn (ook andere factoren beïnvloeden 
de overleving, bijvoorbeeld de continu verbeterende behandelingen) menen we dat het 
belangrijk is om de voordelen van een MDT verder te onderzoeken. 

Er zijn verschillende manieren om snelle en multidisciplinaire zorg te verlenen: een 
multidisciplinaire sneldiagnostiek kliniek geïmplementeerd in een ziekenhuis of een 
zelfstandig behandelcentrum. Een zelfstandig behandelcentrum maakt geen onderdeel 
uit van een ziekenhuis, alhoewel deze wel vaak gelieerd is aan een ziekenhuis. Een bekend 
voorbeeld hiervan is een borstkanker kliniek. Porter is van mening dat de complexe 
zorg vanuit zelfstandige behandelcentra moet worden verleend2. Wij denken echter 
dat een SDP binnen een ziekenhuis voordelen biedt ten opzichte van een zelfstandig 
behandelcentrum. Een SDP in een ziekenhuis heeft de capaciteit, kennis en expertise 
om zowel de maligniteit als de co-morbiditeit van de vergrijzende patiëntenpopulatie te 
behandelen. Dit is onderdeel van de kennissynergie. Een zelfstandig behandelcentrum 
mist deze synergie. Tegelijkertijd is er ook sprake van een ontwikkeling naar centralisatie 
van complexe zorg. Patiënten met complexe ziektebeelden worden vaker door verwezen 
naar een derdelijns ziekenhuis. Om hoog complexe zorg te verlenen is een relatief 
groot aantal van (verschillende) hoog gespecialiseerde medische specialisten nodig, en 
om aan de voorwaarden voor goede zorgkwaliteit te voldoen is het belangrijk dat elke 
‘superspecialist’ een bepaald aantal patiënten behandelt. Een toename van patiënten 
in een SDP is daarom noodzakelijk. Om voldoende behandelcapaciteit te waarborgen 
zijn samenwerkingsverbanden tussen verschillende ziekenhuizen noodzakelijk. Laag 
complexe zorg in grotere volumes kan zo in perifere ziekenhuizen plaats vinden, terwijl 
hoog complexe zorg geleverd kan worden door derdelijns ziekenhuizen.

De huidige technologie maakt het mogelijk om samenwerking tussen zorgverleners en 
het delen van informatie te vergemakkelijken. De implementatie van het elektronisch 
patiënten dossier faciliteert reeds bij het delen van informatie binnen een ziekenhuis. 
In de toekomst zal deze informatie ook gedeeld moeten worden tussen verschillende 
ziekenhuizen. Hiermee kan de wachttijd potentieel gereduceerd worden: de beeldvorming 
zal minder vaak herhaald hoeven worden en informatie kan gemakkelijker gedeeld 
worden. Tevens zullen hiermee allianties tussen ziekenhuizen worden bevorderd. Hoe 
de technologie zich ook zal ontwikkelen, dit zal de patiënt-arts interactie niet vervangen. 
We hebben reeds beschreven dat deze interactie noodzakelijk is, zowel voor het stellen 
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van een juiste diagnose als voor het opvolgen van het voorgestelde behandelplan 
(hoofdstuk 2).

Het versnellen van de zorg heeft ook grenzen. Gezamenlijk een beslissing nemen (shared 
decision making) is een belangrijk onderdeel van de moderne gezondheidzorg. Idealiter 
houdt dit in dat een arts de verschillende behandelopties bespreekt met de patiënt. Samen 
zullen zij dan de voor- en nadelen tegen elkaar afwegen en besluiten welke behandeling 
het beste aansluit bij de wensen van de patiënt. Het lijkt dat, met de implementatie van 
SDPs, er (te) weinig tijd is om gezamenlijk een beslissing te nemen. De meeste patiënten 
willen hun diagnose zo snel mogelijk weten, maar het is nog onduidelijk wat de optimale 
wachttijd is voor het starten van de behandeling (hoofdstuk 3). Wij willen voorstellen 
om extra afspraken in te plannen na de eerste afspraak op de SDP. Patiënten kunnen dan 
deze tijd gebruiken om de verschillende behandelopties te overdenken en te bespreken 
met familie en vrienden. Op de tweede afspraak zal dan het behandelplan en de voor-en 
nadelen besproken kunnen worden. Het is interessant om te bestuderen of patiënten 
deze extra tijd als prettig zullen ervaren. Dit zou zelfs onderzocht kunnen worden in een 
gerandomiseerd onderzoek.

Concluderend is het implementeren van een multidisciplinaire sneldiagnostiek 
polikliniek een goede methode voor het optimaliseren van complexe zorg. Het heeft 
de voorkeur om zo’n kliniek te implementeren binnen de organisatie van een bestaand 
ziekenhuis, omdat zo de kennis synergie kan worden behouden. Ondanks alle voordelen 
van een SDP, zijn er meer studies nodig die evalueren in hoeverre een SDP invloed heeft 
op de overleving en wat de impact is op het beschikbare budget. Alhoewel het interessant 
is om over de gehele gezondheidzorg afdeling-overstijgende samenwerkingsverbanden 
te implementeren, is het belangrijk om te begrijpen welke kosten hiermee geassocieerd 
zijn. Digitalisering kan leiden tot nog snellere zorg en de communicatie tussen 
verschillende medisch specialisten en verschillende ziekenhuizen optimaliseren. 
Echter, de patiënt-arts interactie blijft belangrijk en zal nooit vervangen kunnen worden 
door digitale communicatie. 



179



180

1. Kaandorp GC, Koole G. Optimal out-
patient appointment scheduling. Health Care 
Management Science 2007;10:217-229.
2. Porter ME. Value-based health care 
delivery. Annals of surgery 2008;248:503-509.

BIBLIOGRAPHY



181



182



183

[Appendices]



184



185

O.L.G. Baur
Department of Surgery, Academic Medical Center, Amsterdam

S. Bolle
Department of Communication Science, University of Amsterdam

B. van Etten  
Department of surgery university medical hospital groningen 

P. Fockens
Department of Gastroenterology, Academic Medical Center, Amsterdam

P.H.J. Hemmer
Department of Surgery, University Medical Center Groningen

J.H.G. Klinkenbijl
Department of Surgery, Gelre Ziekenhuizen, Apeldoorn

J. Molenaar
Department of Quality, Process and Innovation, Academic Medical Center, Amsterdam

M.M.C. Monster
ING Bank

T. Rohof
Gastro Intestinal Oncology Center Amsterdam, Academic Medical Center, Amsterdam

E.M. A. Smets
Department of Medical Psychology, Academic Medical Center, Amsterdam

J. Strikwerda,
Amsterdam Business School, University of Amsterdam

K.M.A.J. Tygtat
Department of Gastroenterology, Academic Medical Center, Amsterdam

J.A. Vogel
Department of Surgery, Academic Medical Center, Amsterdam

I.M. Zwetsloot
Amsterdam Business School, University of Amsterdamist of sponsors

LIST OF AUTHORS



186

PhD	  Por'olio	  

Name	  PhD	  student:	  	   Yara	  Lucia	  Basta	  	  

PhD	  period:	  	   	   01	  December	  2012	  –	  6	  January	  2017	  

Name	  PhD	  supervisor:	  	   Prof.	  Dr.	  P.	  Fockens	  &	  Dr.	  K.M.A.J.	  Tytgat
Educa/on

General	  courses	   Year Workload	  (ECTS)

Research	  and	  finance 2014 0.2

Clinical	  Epidemiology 2014
0.7

Endnote 2014
0.2

Entrepreneurship	  in	  health	  and	  life	  sciences 2014
1.5

Basic	  Course	  LegislaRon	  and	  OrganizaRon	  for	  Clinical	  Researches	  (BROK) 2013
1.0

PracRcal	  BiostaRsRcs 2013
1.1

AMC	  World	  of	  Science 2013
0.7

SystemaRc	  Reviews 2013
0.7

QualitaRve	  Health	  Research 2013
1.9

ScienRfic	  WriRng	  in	  English 2013 1.5

Seminars,	  workshops	  and	  master	  classes

Weekly	  department	  seminars 2012	  –	  2015	   3.0

Journal	  club 2012	  –	  2015	   3.0

Presenta/ons

The	  influence	  of	  mulRdisciplinary	  teams	  on	  diagnosis	  and	  treatment 
World	  Congress	  on	  GastrointesRnal	  Cancer

2016 0.5

Factors	  influencing	  the	  quality	  of	  a	  mulRdisciplinary	  team	  meeRng.  
NVGE	  voorjaarscongres 2015 0.5

Governance	  &	  organizaRon	  of	  a	  mulRdisciplinary	  fast	  track	  oncology	  clinic	  in	  an	  academic	  hospital.  
GIOCA	  symposium 2015 0.5

Wat	  is	  de	  toegevoegde	  waarde	  van	  het	  MulRdisciplinaire	  overleg?	    
Chirurgendagen 2015 0.5

The	  efficiency	  and	  efficacy	  of	  a	  mulRdisciplinary	  team	  meeRng.  
ASCO 2015 0.5

Interdisciplinary	  work	  saRsfacRon;	  experiences	  from	  a	  complex	  gastrointesRnal	  oncology	  one-‐day	  
diagnosRcs	  and	  fast	  track	  treatment	  outpaRent	  clinic.  
ASCO

2014
0.5

Lean	  Six	  Sigma	  in	  health	  care;	  applicability	  and	  implementaRon	  in	  the	  logisRcs	  of	  a	  fast	  track	  
mulRdisciplinary	  oncology	  clinic.	   
ASCO

2014 0.5

Blueprint	  for	  a	  mulRdisciplinary	  fast	  track	  oncology	  clinic;	  the	  road	  to	  success 
DDW 2014 0.5

Lean	  Six	  Sigma	  methodologie	  in	  de	  gezondheidszorg;	  het	  realiseren	  van	  een	  kortere	  verwijsRjd	  voor	  een	  
fast	  track	  mulRdisciplinaire	  oncologie	  polikliniek,	  Chirurgendagen	   2014 0.5

Physician	  and	  nurse	  experience	  and	  work	  saRsfacRon	  at	  a	  gastrointesRnal-‐oncology	  mulRdisciplinary	  fast	  
track	  diagnosRc	  and	  fast	  track	  treatment	  planning	  outpaRent	  clinic. 
World	  Congress	  on	  GastrointesRnal	  Cancer

2013 0.5

(Inter)na/onal	  conferences

1

PHD PORTFOLIO



187

Chirurgendagen	   2013	  –	  2015	   1.5

NVGE	  voorjaarscongres 2014	  –	  2015	   0.5

ASCO 2014 0.75

GIOCA	  symposium 2015 0.25

World	  Congress	  on	  GastrointesRnal	  Cancer	   2013/2016 1.5

Therapie	  op	  Maat,	  Veldhoven 2013
0.5

Teaching

Lecturing Year Workload	  (ECTS)

Workshop	  management	  trainees	  AMC 2015 0.5

College	  Medische	  InformaRekunde:	  Strategy	  &	  Changemanagement 2015 0.5

Masterclass	  InHolland	  Academy:	  de	  ZiekenhuispaRent	  als	  Co-‐producent 2014 0.5

Masterclass	  UvA:	  Governance	  and	  OrganizaRon	  of	  a	  Fast	  Track	  Oncology	  Clinic 2014/2016 0.5

Tutoring,	  Mentoring

JanRen	  Vogel	  (Master	  thesis),	  Physicians	  and	  PaRents	  experiences	  at	  GIOCA 2013 1.0

Robin	  Wielinga	  (Bachelor	  Thesis) 2014 1.0

Supervising

Supervising	  2	  students	  compleRng	  a	  database	  >	  6000	  paRents	  with	  GI	  malignancies 2013	  –	  2015	   2.0

Publica/ons

Peer	  reviewed Year

The	  benefit	  of	  a	  mulRdisciplinary	  cancer	  team	  meeRng  
Y.L.	  Basta,	  O.L.G.	  	  Baur,	  J.H.G.	  Klinkenbijl,	  P.	  Fockens,	  K.M.A.J.	  Tytgat

2016

Decreasing	  the	  dispatch	  Rme	  of	  medical	  reports	  sent	  from	  hospital	  to	  primary	  care,	  using	  Lean	  Six	  Sigma  
Y.L.	  Basta,	  J.H.G.	  Klinkenbijl,	  I.M.	  Zwetsloot,	  T.	  Rohof,	  M.M.C.	  Monster,	  P.	  Fockens,	  K.M.A.J.	  Tytgat

2016

WaiRng	  Rme	  at	  a	  fast	  track	  diagnosRc	  clinic;	  Too	  fast	  or	  not	  fast	  enough?	  
	  Y.L.	  Basta,	  K.M.A.J.	  Tytgat,	  J.H.G.	  Klinkenbijl,	  P.	  Fockens,	  	  E.M.A.	  Smets

2016

Het	  organiseren	  van	  een	  mulRdisciplinaire	  sneldiagnosRekpolikliniek	  voor	  oncologische	  paRënten 
Y.L.	  Basta,	  J.H.G.	  Klinkenbijl,	  H.H.	  Greuter,	  	  K.M.A.J.	  Tytgat

2016

Interdisciplinary	  work	  saRsfacRon	  at	  a	  mulRdisciplinary	  fast	  track	  oncology	  clinic 
Y.L.	  Basta,	  J.H.G.	  Klinkenbijl,	  J.A.	  Vogel,	  J.	  Molenaar,	  K.M.A.J.	  Tytgat

2017

2

PhD	  Por'olio	  

Name	  PhD	  student:	  	   Yara	  Basta	  	  

PhD	  period:	  	   	   01	  December	  2012	  –	  6	  January	  2017	  

Name	  PhD	  supervisor:	  	   Prof.	  Dr.	  P.	  Fockens	  &	  Dr.	  K.M.A.J.	  Tytgat
Educa/on

General	  courses	   Year Workload	  (ECTS)

Research	  and	  finance 2014 0.2

Clinical	  Epidemiology 2014
0.7

Endnote 2014
0.2

Entrepreneurship	  in	  health	  and	  life	  sciences 2014
1.5

Basic	  Course	  LegislaRon	  and	  OrganizaRon	  for	  Clinical	  Researches	  (BROK) 2013
1.0

PracRcal	  BiostaRsRcs 2013
1.1

AMC	  World	  of	  Science 2013
0.7

SystemaRc	  Reviews 2013
0.7

QualitaRve	  Health	  Research 2013
1.9

ScienRfic	  WriRng	  in	  English 2013 1.5

Seminars,	  workshops	  and	  master	  classes

Weekly	  department	  seminars 2012	  –	  2015	   3.0

Journal	  club 2012	  –	  2015	   3.0

Presenta/ons

The	  influence	  of	  mulRdisciplinary	  teams	  on	  diagnosis	  and	  treatment 
World	  Congress	  on	  GastrointesRnal	  Cancer

2016 0.5

Factors	  influencing	  the	  quality	  of	  a	  mulRdisciplinary	  team	  meeRng. 
NVGE	  voorjaarscongres 2015 0.5

Governance	  &	  organizaRon	  of	  a	  mulRdisciplinary	  fast	  track	  oncology	  clinic	  in	  an	  academic	  hospital. 
GIOCA	  symposium 2015 0.5

Wat	  is	  de	  toegevoegde	  waarde	  van	  het	  MulRdisciplinaire	  overleg?	    
Chirurgendagen 2015 0.5

The	  efficiency	  and	  efficacy	  of	  a	  mulRdisciplinary	  team	  meeRng. 
ASCO 2015 0.5

Interdisciplinary	  work	  saRsfacRon;	  experiences	  from	  a	  complex	  gastrointesRnal	  oncology	  one-‐day	  
diagnosRcs	  and	  fast	  track	  treatment	  outpaRent	  clinic. 
ASCO

2014
0.5

Lean	  Six	  Sigma	  in	  health	  care;	  applicability	  and	  implementaRon	  in	  the	  logisRcs	  of	  a	  fast	  track	  
mulRdisciplinary	  oncology	  clinic.	   
ASCO

2014 0.5

Blueprint	  for	  a	  mulRdisciplinary	  fast	  track	  oncology	  clinic;	  the	  road	  to	  success 
DDW 2014 0.5

Lean	  Six	  Sigma	  methodologie	  in	  de	  gezondheidszorg;	  het	  realiseren	  van	  een	  kortere	  verwijsRjd	  voor	  een	  
fast	  track	  mulRdisciplinaire	  oncologie	  polikliniek,	  Chirurgendagen	   2014 0.5

Physician	  and	  nurse	  experience	  and	  work	  saRsfacRon	  at	  a	  gastrointesRnal-‐oncology	  mulRdisciplinary	  fast	  
track	  diagnosRc	  and	  fast	  track	  treatment	  planning	  outpaRent	  clinic. 
World	  Congress	  on	  GastrointesRnal	  Cancer

2013 0.5

(Inter)na/onal	  conferences

1



188

In december 2012 ben ik begonnen met het traject wat nu heeft geleidt tot dit 
proefschrift. Ik ben veel personen dankbaar voor de totstandkoming van dit 
proefschrift.

Allereerst wil ik mijn promotor bedanken. Geachte prof. dr. P. Fockens, beste 
Paul, jouw scherpe inzichten en commentaren hebben dit proefschrift naar een 
hoger niveau gebracht. Daarnaast wist je toch altijd nog ergens een potje geld 
vandaan te toveren, zodat ik door kon gaan met dit traject. Het duurde even, maar 
uiteindelijk zijn we er gekomen! Bedankt voor je steun.

Daarnaast wil ik mijn co-promotor bedanken. Geachte dr. K.M.A.J. Tytgat, 
beste Kristien. Vanaf het begin hebben wij samen gewerkt om GIOCA op de 
kaart te zetten en mensen te overtuigen van het nut van het multidisciplinaire 
overleg. Van posters in San Fransico tot praatjes in Polen;   mijns inziens is het 
ons gelukt de zin van het GIOCA aan te tonen en uittedragen. Ik heb veel van 
je geleerd de afgelopen jaren: over wetenschap en wetenschap bedrijven, maar 
ook over spelling en grammatica en hoe te navigeren in het politieke landschap 
van de academische medische wereld. Beste Kristien, bedankt voor de vele 
correctiesessies en dank dat je me wegwijs hebt gemaakt in de wetenschappelijk 
wereld. Bedankt voor alle momenten waarop we hebben gepraat over dingen die 
niets met de wetenschap te maken hebben! 

Geachte leden van de promotiecommissie - prof. dr. D.J. Gouma, prof. dr. J. 
Strikwerda, prof. dr. P.D. Siersema, prof. dr. J.T.M. Plukker, dr. M.E. van Leerdam 
en dr. J.E. van Hooft - ik waardeer het zeer dat u mijn proefschrift heeft willen 
doorlezen en beoordelen en dat u deel wilt nemen in mijn commissie. 

Geachte prof. dr. J.H.G. Klinkenbijl, beste Jean, zonder jou was ik nooit begonnen 
aan dit promotietraject. Bedankt voor de aanmoedigingen tijdens mijn co-
schappen. Jij hebt ervoor gezorgd dat ik verder ben gaan kijken dan mijn eigen 
kleine wereld. Vanaf het begin heb jij in mij geloofd. Onze wegen hebben zich 
helaas gescheiden tijdens mijn promotietraject, maar ik kijk uit naar een nieuwe 
samenwerking en een koffie, als je weer eens in Amsterdam bent!

E.M.A.  Smets, J.  Strikwerda, I.M. Zwetsloot,  S. Bolle, S. Molenaar, O.L.G. Bauer, 
B. van Etten, P.H.J. Hemmer, J.A. Vogel, W.M.T. Goddijn en T. Rohof, bedankt 
voor de samenwerking.

Het GIOCA-team. Jullie hebben iets moois neergezet! Bedankt voor het 
meewerken aan mijn vragenlijsten en andere onderzoekjes! 

DANKWOORD



189

Het GIO-team in Groningen. Jullie enthousiasme tijdens het opzetten van de 
poli is inspirerend. Bedank voor het uitdelen van alle vragenlijsten! 
Alle patiënten van GIO-poli, bedankt voor het invullen van de vragenlijsten.

Mijn lieve paranimfen en vriendinnen Claire Langenhoff en Lonneke Bähler. 
Wat ontzettend leuk dat jullie mijn paranifmen willen zijn! Claire, jij bent een 
integraal deel van mijn leven; ik ken je al zo lang en we hebben samen al zoveel 
meegemaakt. Tijdens mijn onderzoek stond je altijd voor me klaar en hebben we 
menig wijntje gedronken. Er is niemand met wie ik deze grote gebeurtenis liever 
zou willen delen. Lon, het was vriendschap op het eerste gezicht. Vanaf de eerste 
koffie op plein J tot aan de luxe koffie in veel hippere tenten. We hebben de ups 
& downs van promoveren samen mee gemaakt en er was geen logischere keuze 
voor een paranimf.

Dank aan alle collega’s van G4. Promoveren was een stuk saaier geweest zonder 
jullie. Ik heb enorm veel geleerd van jullie kritiek op alle artikelen die ik heb 
getracht te schrijven en de kritiek die ik mocht leveren op jullie artikelen. 
Alle uitjes  die we hebben gemaakt waren om nooit meer te vergeten en de 
vrijdagmiddag lunch was altijd weer een mooie afsluiter van de week.

Beste Hakim, bedankt voor je inzet en creativiteit! Met jouw hulp is dit een 
proefschrift geworden waar ik met plezier en trots op terug kijk.

Lieve, lieve collega’s van de SEH. Toen ik in april bij jullie kwam werken voelde 
het voor mij alsof eindelijk alles op zijn plek viel. Jullie hebben mij verwelkomt 
binnen de SEH-wereld en nu wil ik daar nooit meer weg!
Beste Joppe, wat ontzettend fijn dat ik mocht beginnen als AIOS! Bedankt 
voor de ruimte om dit proefschrift tot een goed eind te bregen. Milan, bedankt 
voor het sparren over all things science. Daan, bedankt voor het enthousiasme 
waarmee je jouw kennis deelt en natuurlijk voor alle snoepjes en chocolaatjes 
in een poging meer endorfines op de SEH los te laten. Bedankt voor je adviezen 
en je steun. Frank, met jou praten over de zorg leidt altijd tot nieuwe inzichten 
over hoe het beter kan. Bedankt voor je conversatie en je luisterend oor. Ellen, 
jouw enthousiasme op de vloer is verfrissend. Het is altijd weer een plezier om 
met je samen te werken en de tijd te nemen om (lekkere) koffie te halen in de 
pantry. Ingrid, de afgelopen paar maanden op de spoed, heb ik veel van je mogen 
en kunnen leren. Bedankt dat je altijd bereid bent mee te lopen naar een patiënt! 
Ronald, jij bent de meest praktische arts die ik ken. Bedankt voor je frisse (niet 
academische wind) en bedankt voor het leren gipsen!

Mijn mede AIOS SEH, Renee, Lisa, Loes, Kim en Maik. Wat zijn jullie een leuke 
en gezellige groep! Ik ben blij dat jullie mij willen leiden door de jungle van het 
AIOS-schap. En, wat een mooie brief hebben we gemaakt!

 



190

Alle verpleeging van de SEH, bedankt voor de ontzettend fijne samenwerking en 
de grappen en grollen tussendoor! Ik leer elke dag nog van jullie.

Lieve vrienden en vriendinnen bedankt voor jullie steun, afleiding, mee-
denken, feestjes, koffies en wijntjes, films en boeken. Jantien, zonder jou had 
ik nooit de dam-tot-dam gelopen! Noor, bedankt voor alle nieuwe boeken. Yaar, 
onze vriendschap is bijzonder en voor altijd. Joeri, wijn smaakt altijd een stuk 
lekkerder met een conversatie over politiek en medische missers. Shanna, series 
zijn zo veel leuker als we ze samen kijken! Aan alle vrienden en vriendinnen die 
ik niet noem, jullie zijn me lief en ik waardeer jullie steun.

Lieve Ria, Riek en Rob, Heleen, Bjørn en de kinderen, door het toeval of door 
het lot zijn jullie in mijn leven gekomen. Ik kan me geen beteren schoonfamilie 
wensen! Bedankt voor alle bloemen en (paleo-)etentjes, bedankt voor de liefde 
en de gezelligheid. 

Lieve Vrolikstraat, lieve Jose, Rada, Sara en Riet. Lieve Nadine. Ik  ben blij dat ik 
met jullie heb mogen opgroeien.

Lieve Marlies, bedankt voor je adviezen en input op grammatica en stijl. Het 
blijft lastig! Bedankt dat ik mocht oppassen op Randa, het heeft me een gevoel 
van verantwoordelijkheid bijgebracht.

Lieve ooms en tantes, bedankt voor de stimulerende gesprekken, de adviezen en 
de tijden dat jullie een me een hart onder riem stoken.

Lieve mamma en dad.
Mam, zonder jouw steun was ik lang niet zo ver gekomen. Het eindeloze cito-toets 
oefenen en jouw geloof in mij zorgden ervoor dat ik ben waar ik nu ben. Gedurende 
mijn hele leven is niemand op wie ik meer heb kunnen bouwen dan op jou. Samen 
met Marlies heb jij mijn Nederlands samenvatting en toekomstperspectief 
leesbaar gemaakt. Ik ben trots op wat je hebt bereikt in het leven en trots op feit 
dat ik jou mijn moeder mag noemen. 
Dad, although we have not always seen eye to eye, you have tought me a lot about 
life. I am greatful that you helped shaped the person I am today.
Lieve Didi, broeders, de laatste paar jaren heb ik het gevoel dat ik heb leren 
kennen als persoon, niet alleen als (vervelend) klein broertje. Ik ben blij met de 
band die we nu hebben en ik hoop dat we deze nog verder zullen ontwikkelen. Ik 
ben super trots op je en wat je hebt bereikt. Lieve Mimi, ik ben blij dat jij en Didi 
elkaar hebben gevonden en dat je onderdeel bent geworden van onze familie.

Als laatste, maar zeker niet de minste, Lieve, lieve Jap. Wat ben ik enorm blij dat 
ik jou heb leren kennen al die jaren geleden. Zonder jouw steun en geloof in mij 
was ik halverwege hoogstwaarschijnlijk gestopt. Al je adviezen (gevraagd en



191

ongevraagd) over de logistieke aspecten van de zorg hebben dit proefschrift tot 
één geheel gemaakt. Jouw liefde en steun hebben de afgelopen vier jaar een stuk 
leuker gemaakt. Ik hoop dat ik de komende vier jaar jou opdezelfde manier kan 
helpen. Ik kijk uit naar alle avonturen die we nog gaan mee maken samen van de 
zomer en in de rest van ons leven. Lieve Jap, ik hou van je. Mieuw.



192



193

Yara Lucia Basta was born on the 16th of February 1987 in 
Apeldoorn. She grew up in the eastern part of Amsterdam and 
graduated from the Montessori Lyceum Amsterdam in 2005. 
After graduating secondary school she started with her medical 
studies at the University of Amsterdam.  While waiting to start 
her rotations (co-schappen), Yara travelled to Cairo, Egypt. She 
lived there for ten months. 

Immediately after her graduated In 2012 , Yara started working 
on her research. She wrote her thesis on the organisation 
of multidisciplinary fast track care at the department of 
gastroenterology and the department of surgery at the Academic 
Medical Center in Amsterdam (AMC). After three years of full- 
time research, she worked as a resident (ANIOS) at the intensive 
care of the VU University Medical Center Amsterdam University 
and the Emergency department of the AMC. Currently she has 
started her training to become an emergency physician in the 
Academic Medical Hospital in Amsterdam

BIBLIOGRAPHY




