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Background: MultiDisciplinary Team (MDT) are held to undertake decisions regarding the whole aspect of oncological diseases.
Over the years, they acquired a collaborative approach where clinical decisions are shared by all members. Different guidelines
recommend the implementation of MDT, in order to improve the outcomes of these patients. Our aim is to evaluate how the
implementation of MDT affects the patients’ satisfaction and adherence to treatment.
Methods: A survey was submitted to every patient affected by colorectal cancer treated by the MDT of Sant’Andrea Hospital (Rome,
IT). The investigation period was January 2017–March 2020. Data from patients inside the MDT were compared with patients outside
the MDT to evaluate a reduction in waiting times.
Results: A total of 591 patients were collected. A total of 355 patients with colorectal neoplasia were included in our analysis.
Cumulative overall survival was 79%. The average waiting time for computed tomography or colonoscopy was 14.9 days for patients
in the MDT versus 24.5. A total of 201 patients were eligible for our satisfaction survey. An 89.5% of patients felt followed in their
treatment. A 93.5% of patients expressed a high grade of satisfaction for the MDT design.
Conclusion: Our study confirms the importance of a well-structured MDT. Dedicated slots shorten the waiting time, leading to better
satisfaction and faster diagnosis. Patients’ satisfaction should be considered as an index of good practice when it comes to oncological
patients’ treatment.
Keywords: cancer, multidisciplinary team meeting, patient assessment, patient management, patient outcomes

Introduction
The MultiDisciplinary Team (MDT) meeting in oncology can be defined as a regularly scheduled discussion, usually on
a weekly basis, of patients with malignancies. These meetings, also called Tumor Boards (TBs),1 are held in order to
undertake decisions by professionals of different specialties, such as surgeons, radiologists, histopathologists, oncolo-
gists, clinical nurse specialists and multidisciplinary team coordinators;2 patients discussed may be newly diagnosed,
already treated or with disease recurrence and it is essential that they are always presented with complete and
comprehensive clinical documentation.3 Over the years, it has been noted that the impact of MDT depends on the
type of tumour and especially the stage of the disease at the time of discussion. Certainly, there has been a progressive
change in Tumor boards, whose characteristics have evolved over time. Initially created to provide advice from all
responsible physicians at a specific point in the cancer treatment pathway,4 they have gradually acquired a more
collaborative approach in which clinical decisions and responsibilities are shared by all members, who are the same
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ones who actually treat patients. In fact, in the guidelines for several types of cancer, multidisciplinary working groups
are now specifically included as an essential tool for patient approach and management.5–9 Over the years, key aspects of
optimal MDT efficiency have been evaluated. These have been found to be importance of good relationships among team
members, adequate nontechnical skills (communication, leadership), and the need for support at organizational level. In
the latter area, online tools have been developed in the recent past to enable the continuation of MDTs during the SARS-
CoV-2 pandemic.10–12

The literature provides evidence that MDT meetings lead to significant changes in the way patients with malignancies
are evaluated, managed, and treated, thereby arriving at shared decisions, improving diagnostic accuracy, achieving
accurate staging, and providing the best treatment guaranteeing a greater adherence to guidelines.13–17

It is unclear whether the multidisciplinary approach leads to a measurable benefit for patients. Regarding
mortality, there is weak evidence of an association between MDT meetings and survival curves, with fairly mixed
results.18–20 Discussion at MDT, as mentioned previously, however, seems to lead to better tumour staging, which in
turn produces better outcomes at follow-up.20 Kozak et al demonstrated that MDT reduces treatment time from
consultation by approximately 7 days compared to patients not discussed by the same team.21 It is unlikely that the
reduction of 7 days affects the prognosis, as in any case it is rational that the reduction of time to start treatment
improves patient satisfaction. With regard to patient satisfaction and quality of life, the evidence for improvement in
these areas has been weak but promising, so that further investigation has been suggested.16,22 The aim of the present
study is to describe how these key points are fundamental when it comes to oncological patients and how can it be
improved.

Methods
A retrospective study was conducted on a cohort of patients who were prospectively discussed by the Tumor Board (TB)
held at the Sant’Andrea Hospital and University of Rome from the official start date of the project, January 26 2017 to
March 05 2020. Only colorectal cancer patients older than 18 years of age, of any sex, and with any comorbidity were
included. We excluded all patients who presented to our MDTwith the sole purpose of a second opinion, all patients who
were exclusively placed on a therapeutic indication by the TB and then redirected to other centers, and all those who did
not present at the first post-discussion appointment.

Patient demographics, tumor location and pathologic staging, date of discussion at the MDT, and date of first
treatment were collected in temporal order from the internal MDT registry and the hospital intranet. Internal data from
the hospital’s Single Booking Center (SBC) were analyzed for the items “Computerized Axial Tomography (CT) Of
Abdomen” (ICD-9 code: 88.01.6) and Closed [Endoscopic] Biopsy Of Large Intestine (ICD-9 code: 45.25) in patients
diagnosed with colon and rectal cancer (ICD-9 codes: 153 and 154) who request these procedures in the years 2019 and
2020. Subsequently, the time between the request and the execution of the examination in these patients was compared
with the times of the patients discussed at our TB, to whom the same procedures were requested.

Regarding the degree of satisfaction, this was measured through telephone interviews conducted between October 19
2020 and February 15 2021, using a Likert scale23 with scores ranging from 1 to 5, consisting of the following
questions24 reported in Figure 1.

Our primary outcome was the degree of satisfaction of patients treated with our TB. Secondary outcomes regarded the
waiting time for the proposed exams and the Overall Survival.

Data were collected in a dedicated Microsoft Excel® (2018) database. Statistical analysis was performed with SPSS
v25 (IBM, Armonk, USA) and GraphPad Prism v8.0.2 (GraphPad Software, La Jolla, California, USA) for Windows 10
and MacOS 11.

Survival analyses were conducted using the Kaplan–Meier method with Log rank test and Cox regression analysis
(stepwise method). Categorical variables are presented as frequency or percentage and were compared with the use of the
chi-square test or Fisher’s exact test, as appropriate. Categorical variables with multiple categories obtained from the
questionnaire were analyzed, regarding the proposed treatment, with the Post-Hoc analysis method. Continuous variables
are presented as mean (±standard deviation) or median (range) and were compared with the use of Student’s t test. The
Mann–Whitney U-test was used for continuous and not normally distributed outcomes.
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Figure 1 Likert scales.
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All reported p values were two-tailed, and p values of less than 0.05 were considered to indicate statistical
significance.

The study is conducted in accordance with the principles of the Declaration of Helsinki and “good clinical practice”
guidelines. Informed consent has been obtained from the patients. Ethical approval has been completed by the ethics
committee at Sant’Andrea Hospital.

Results
A total of 591 patients discussed at the Sant’Andrea Hospital’s MDT between January 26, 2017 and March 05, 2020 were
retrieved from the internal database. Three hundred and fifty-five patients with colorectal neoplasia were collected. The mean
age of our population was 73.06 ± 11.73 years, with a prevalence of tumours in the right colon (117, 32.96%), the rectum (102,
28.73%) and the sigmoid colon (72, 20.28%). Most patients were found to be in an intermediate stage of disease (according to
AJCC 2018 eighth edition25), 101 (28.5%) stage II, 113 (31.8%) stage III, 48 stage I and 58 stage IV (Table 1).

Amongst the visits requested by the multidisciplinary team, the most requested was the oncological consultation
(58%). The mean waiting time between the date of discussion and the start of the treatment was 14.9 days (range 1–60
days). Most patients were not asked for any additional instrumental exams (61.8%) and, amongst the additional exams
the most requested was the CT (9.2%) see Table 2.

In patients discussed at the TB, the average waiting time for CT scan of the abdomen was 12.1 days, the average
waiting time for colonoscopy was 9.1 days. The waiting times were compared with those from SBC (a total of 373
patients included in the analysis) requiring the same exams with a previous diagnosis of colon and rectal cancer (ICD-9
codes: 153 and 154) and, respectively, an average of 24.5 (p 0.0041) and 24.6 days (p 0.0455) was found, see Table 3.

Overall survival for stage 0 was 100%, for stage I 91.6% (4/48), for stage II 92% (8/101), for stage III 82.3% (20/113) and for
stage IV 48.27% (30/58). The mean follow-up was 27.5 months with a maximum follow-up of 49 months (Table 4, Figure 2).

Seventy-four out of 355 patients were excluded from the questionnaire study because they died at the time of the
interview period. Additional 80 patients were excluded because they did not respond to the interview due to refusal or
inability to contact them by telephone. The remaining 201 patients were included in the questionnaire (Figure 3).

As a result, most patients felt followed in their treatment (180 responses between 4 and 5 to question 1, 89.5%) and found the
indications given regarding the examinations and treatment to be clear (192 responses between 4 and 5 to question 3, 95.5%).

Regarding the difficulty in keeping appointments for proposed examinations and treatments, the data showed
substantial ease by the participants (150 responses between 1 and 2 to question 2, 74.6%). The majority of patients

Table 1 Clinical Characteristics

Clinical Characteristics

Age (years)
Mean: 72.8

Median: 75

Range: 43–96
Tumor location (n =)

Right colon 117 (32.9%)

Transverse colon 14 (3.9%)
Left colon 50 (14%)

Sigmoid colon 72 (20%)
Rectum 102 (28.7%)

Stage (n =)

Not classifiable (adenoma/no pathologic exam) 27 (7.6%)
0 8 (2.2%)

I 48 (13.5%)

II 101 (28.5%)
III 113 (31.8%)

IV 58 (16.3%)
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would have appreciated psychological support in their pathway (120 responses partially or totally agreed to question 4,
59.7%), with a fair part of “indifferent” response (69 responses, 34.3%).

Regarding the possibility to choose the physician (question 5) and personal involvement in therapeutic decisions
(question 6), patients were contrary (162 responses totally or partially disagreed to question 5, 80.6% and 176 responses
totally or partially disagreed to question 6, 87.6%).

With regard to the general practitioner, the majority of the interviewees were indifferent about the possibility, on our
part, of informing them about the treatment or the examinations to which the MDT had referred them (152 indifferent
responses to question 7, 75.6%).

Finally, almost all patients were satisfied with the overall management of the multidisciplinary team (188 responses
between 4 and 5 to question 8, 93.5%) see Table 5.

Table 2 Next Steps

Next Steps

Proposed treatment (n =)
Surgery 26 (7.2%)

Oncologic treatment 210 (58%)

Thoracic surgery consult 5 (1.4%)
Radiation therapy treatment 25 (6.9%)

Follow-up 86 (23.8%)

Treatment interval (days)
Mean 14.91

Median 13
Range 0–60

Further exams (n =)

Colonoscopy 13 (3.3%)
CT 36 (9.2%)

MRI 27 (6.8%)

PET-CT 13 (3.3%)
Barium enema 4 (1%)

Pathologic review/Molecular biology 33 (8.4%)

Porth-a-cath placement 17 (4.3%)
Ultrasonography 4 (1%)

Hepatic biopsy 3 (0.8%)

No further exams required 243 (61.8%)

Table 3 Waiting Times

Required Exam MDT Patients (Mean Waiting Days) SBC Patients (Mean Waiting Days) p value

CT 12,1 24,5 0.0041

Colonoscopy 9,1 24,6 0.0455

Table 4 Overall Survival per
Stage

Stage 0 100%
Stage I 91.6%

Stage II 92%

Stage III 82.3%
Stage IV 48.27%
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Figure 2 Overall survival.

Figure 3 Flowchart of included patients.
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The 201 patients who responded to the questionnaire were then divided according to the type of treatment to which
they were referred:

● Surgery (15 patients)
● Oncological examination (125 patients)

Table 5 Answers to the Questionnaire

Answer n (%)

Proposed treatment Oncologic treatment 125 (62.2%)
Follow-up 50 (24.9%)

Radiation therapy treatment 11 (5.5%)

Surgery 15 (7.4%)
Question 1 1 0 (0%)

2 4 (2%)

3 17 (8.5%)
4 30 (14.9%)

5 150 (74.6%)
Question 2 1 131 (65.1%)

2 19 (9.5%)

3 32 (15.9%)
4 13 (6.5%)

5 6 (3%)

Question 3 1 2 (1%)
2 1 (0.5%)

3 6 (2.9%)

4 17 (8.5%)
5 175 (87.1%)

Question 4 Totally disagree 8 (4%)

Partially disagree 4 (2%)
Indifferent 69 (34.3%)

Partially agree 52 (25.9%)

Totally agree 68 (33.8%)
Question 5 Totally disagree 161 (80%)

Partially disagree 1 (0.5%)

Indifferent 3 (1.5%)
Partially agree 21 (10.5%)

Totally agree 15 (7.5%)

Question 6 Totally disagree 174 (86.6%)
Partially disagree 2 (1%)

Indifferent 1 (0.5%)

Partially agree 20 (9.9%)
Totally agree 4 (2%)

Question 7 Totally disagree 5 (2.5%)

Partially disagree 0 (0%)
Indifferent 152 (75.6%)

Partially agree 17 (8.5%)

Totally agree 27 (13.4%)
Question 8 1 0 (0%)

2 1 (0.5%)

3 12 (5.9%)
4 39 (19.4%)

5 149 (74%)
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● Radiotherapy (11 patients)
● Follow-up (50 patients).

In accordance with this subdivision, differences between groups were analysed. For questions 1, 6, 7, and 8, no
statistically significant differences were found. For question 2, a difference but non-significant (p 0.09) was found in
score 1 (ease in keeping appointments and proposed treatments) for patients referred for oncologic visits.

A strong difference (p 0.05) was also found for question 4 in patients referred to surgery, who were more likely to
receive psychological support than the other groups. A statistically significant difference between the groups (p 0.03) was
present for question 5, with most patients referred to an oncologic visit not wishing they could have personally chosen
the physicians who followed them through the process.

As mentioned previously, most respondents were indifferent about the possibility of informing their GP (question 7),
however we found a statistically significant difference (p 0.02) in patients referred for surgery; the vast majority, in fact,
reported to be indifferent to such possibility (see Table 6).

Table 6 Statistical Analysis of the Questionnaire

Answer Oncologic Treatment
(125 pz)

Follow-Up (50 pz) Radiation Therapy
Treatment
(11 pz)

Surgery (15 pz)

Tot p value Tot p value Tot p value Tot p value

Question 1 1 0 0 0 0

2 2 0.61 2 0.24 0 0.62 0 0.57

3 10 0.76 5 0.65 0 0.30 2 0.48
4 18 0.79 7 0.83 2 0.76 3 0.57

5 95 0.57 36 0.62 9 0.58 10 0.46

Question 2 1 76 0.09 34 0.63 9 0.23 12 0.21
2 14 0.28 4 0.68 0 0.27 1 0.70

3 20 0.97 9 0.65 1 0.52 2 0.78
4 9 0.59 3 0.87 1 0.72 0 0.29

5 6 0.05 0 0.15 0 0.55 0 0.48

Question 4 Tot disagree 4 0.47 4 0.09 0 0.49 0 0.41
Par disagree 4 0.11 0 0.25 0 0.62 0 0.57

Indifferent 45 0.52 14 0.28 6 0.15 4 0.52

Part agree 28 0.15 14 0.69 3 0.91 7 0.05
Tot agree 44 0.60 18 0.71 2 0.26 4 0.54

Question 5 Tot disagree 94 0.03 43 0.23 10 0.37 14 0.19

Par disagree 1 0.42 0 0.55 0 0.84 0 0.76
Indifferent 3 0.16 0 0.32 0 0.69 0 0.00

Part agree 15 0.37 5 0.92 1 0.84 0 0.16

Tot agree 12 0.13 2 0.27 0 0.32 1 0.92
Question 6 Tot disagree 110 0.42 41 0.27 9 0.62 14 0.42

Par disagree 1 0.69 0 0.42 1 0.01 0 0.69

Indifferent 0 0.90 1 0.09 0 0.84 0 0.76
Part agree 11 0.48 8 0.11 0 0.27 1 0.69

Tot agree 3 0.62 0 0.23 1 0.09 0 0.55

Question 7 Tot disagree 4 0.41 0 0.19 1 0.15 0 0.52
Par disagree 0 / 0 / 0 / 0 /

Indifferent 91 0.23 37 0.76 9 0.62 15 0.02

Part agree 12 0.45 5 0.65 0 0.30 0 0.22
Tot agree 18 0.60 8 0.54 1 0.67 0 0.11
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Discussion
The clinical management of patients by MDT has now entered clinical practice and is recommended by several oncologic
guidelines,26,27 although the implementation is heterogenous worldwide,28 especially in developing countries.29 It is well
established that the accuracy of diagnosis is improved, with the indication to perform examinations to guarantee a more
complete staging14–17,30 and cancer care can be improved using newly developed electronic health record and cloud-
based software.11,12,31 Consequently, treatment is also modified and integrated among all the specialists taking part in the
discussion, thus increasing the adherence to the guidelines.13–17 Regarding the impact on survival, data are not
homogeneous, but it seems logical that survival also benefits from better diagnosis and treatment. In our study sample,
survival results in the early stages of the disease overlap with those found in the literature, and even better in the
advanced stages, where an accurate diagnosis and a concerted treatment by all available resources could make the
difference. This could be due to the shorter follow-up time of patients (maximum follow-up 49 months and medium 27.5
months) compared to the literature (60-month follow-up).32 The patient’s quality of life, satisfaction and possible
involvement in decision-making processes are certainly the least clear aspects of the actual works in literature as stated
by a recent review from Specchia et al.15,17,22

In our study, we analysed these aspects, finding that – regardless of the treatment proposed – patients felt highly
guided and declared to be fully satisfied with the MDT (about 90% of responses with scores between 4 and 5 for both
items). The indications provided by the MDT regarding diagnostic and therapeutic choices were also found to be very
clear (about 95% of patients with a response between 4 and 5) and the respondents also declared a certain ease in
respecting the timing of the appointments (75% with a response between 1 and 2). This last aspect had an important –
though not reaching statistical – difference (p 0.09) for patients referred for oncological examination, which compared
to the other groups found easier to keep assigned appointments. This could be due to the scheduling of appointments
by the case-manager (a TB figure fully dedicated to management and planning) who best expresses her role in this
subset of patients, where a greater number of exams are requested by specialists.33–35 Regarding the possibility of
taking part in the decision-making process, about 87% of respondents totally disagreed with this possibility. This
highlights the deep trust that patients place in the physician involved to make decisions in their interests, without
feeling the need to participate, as they evidently feel their needs and preferences are well represented by the specialists
who treat them.

The other major objective of this study was to evaluate the average treatment time from discussion at our TB to the
first visit proposed. Of the 355 colorectal cancer patients analysed, the mean time was 14.9 days, 7 days shorter than the
one reported by Kozak et al21 who reported that a multidisciplinary approach to the CRC patients reduced the mean time
of treatment by 7.8 days (21.5 days vs 29.3 days). In addition, thanks to the analysis of the average waiting time between
request and instrumental examination (abdomen CT and/or colonoscopy in our case) for patients diagnosed with
colorectal cancer (ICD-9 codes 153 and 154), we demonstrate that our multidisciplinary approach reduces the average
waiting time of 9.5 days (14.9 days instead of 24.5 days, p < 0.0001). More specifically, patients discussed at TB
compared to outpatients have a mean gain of about 12 days when they are asked to perform a CT scan (12.1 days vs 24.5
days, p 0.0041) and about 15 days if they are asked to perform a colonoscopy (9.1 days instead of 24.6 days, p 0.0455).
These results reflect the high efficiency of the multidisciplinary pathway, with dedicated slots for exams, and may also
explain the high satisfaction and feeling of care in patients.

Through our analysis, we then looked at other aspects involved in the relationship between MDT and patients. We
asked the patients if they preferred to have psychological support during their course, about 60% agreed with this option,
with 30% of them indifferent. A greater consensus was found with an important difference (p 0.05) in the group
undergoing surgery.

In conclusion, we noted that patients referred to the oncological visit were contrary – compared to the other groups –
regarding the possibility to choose a different doctor (p 0.03). In fact, it is known that a strong bond is established
between oncologist and patient over time and this, leading to higher levels of psychosocial well-being and treatment
adherence rates, would explain the response.36,37
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During the interviews, a potential bias was identified in the interviewer’s learning curve and his knowledge of the
purpose of the study. On the other hand, with regard to the patients interviewed, a bias due to the heterogeneity of their
schooling and the response set phenomenon38 has been identified. To avoid such systematic deviations, the interviews
were conducted by a single interviewer calling patients in random order (instead of temporal order) from their date of
presentation to the TB. The 8 questions were also asked randomly between interviews, with an objective and accurate
explanation given by the interviewer. A randomly chosen time point for the interviews is another bias we recognize in
our study.

Patients presenting to the TB after March 05, 2020, were excluded from data collection to avoid confounding effects
related to the SARS-CoV-2 pandemic, which has negatively impacted cancer patient outcomes, waiting times, newly
diagnosed cancer and patient relationships with healthcare settings.39,40 Regarding patient characteristics, those with
a more advanced disease stage may have received an appointment to begin treatment more quickly than patients with
a lower disease stage who were assigned to follow-up by the MDT, thus confounding outcomes regarding wait times. Our
oncologic long-term results should be confirmed with an extended follow-up at 60 months, actually not possible due to
the recent implementation of our MDT.

Data collected during our study are self-reported and obtained through telephone interview. Participants may have felt
compelled to provide socially acceptable responses. The retrospective design of the study, with diagnosis and prognosis
already known, may have influenced patients’ perceptions of waiting times. The study included only patients from
a single treatment center. Studies of colorectal cancer patients discussed by other MDTs and treated in different centres,
perhaps using different guidelines, are needed to obtain more solid results. More difficult would be to prospectively
compare on a large scale the aspects analysed by our study between patients outside and patients inside an MDT, as this
is now present in many of the treatment centres. Finally, the study examined exclusively the patients’ perspective. Data
from health care providers and administrators could shed light on additional causes of wait times.

Despite these limitations, our study represents one of the few papers in literature that analyses the clinical, physical,
and mental aspects of the impact of MDT on patients. We objectively and statistically analysed difficult-to-assess
qualitative parameters, such as patient satisfaction and needs.

Conclusion
Our study confirms the importance of a well-structured MDT, where patients followed by this group of specialists may
benefit from an advantage in time to “first treatment” or “first exam”. Dedicated slots in the endoscopy or radiology
department do shorten the waiting time for patients discussed in the TB, leading to a better patients’ satisfaction and
a faster and better diagnosis. Patients’ satisfaction should be considered as an index of good practice when it comes to
oncological patients’ treatment, due to the psychological implications that these pathologies have on the patients and their
families. The figure of a case manager, who took care (and not only cure) of the patients’ needs, is fundamental to obtain
high satisfaction results.
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