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ABSTRACT
Background: Multidisciplinary team meetings (MDTMs) have developed into standard of care to pro-
vide expert opinion and to grant evidence-based recommendations on diagnostics and treatment of
cancer. Though MDTMs are associated with a range of benefits, a growing number of cases, complex
case discussion and an increasing number of participants raise questions on cost versus benefit. We
aimed to determine cost of MDTMs and to define determinants hereof based on observations in
Swedish cancer care.
Methods: Data were collected through observations of 50 MDTMs and from questionnaire data from
206 health professionals that participated in these meetings.
Results: The MDTMs lasted mean 0.88 h and managed mean 12.6 cases with mean 4.2min per case.
Participants were mean 8.2 physicians and 2.9 nurses/other health professionals. Besides the number
of cases discussed, meeting duration was also influenced by cancer diagnosis, hospital type and use of
video facilities. When preparatory work, participation and post-MDTM work were considered, physicians
spent mean 4.1 h per meeting. The cost per case discussion was mean 212 (range 91–595) EUR and
the cost per MDTM was mean 2675 (range 1439–4070) EUR.
Conclusions: We identify considerable variability in resource use for MDTMs in cancer care and dem-
onstrate that 84% of the total cost is derived from physician time. The variability demonstrated under-
scores the need for regular and structured evaluations to ensure cost effective MDTM services.
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Introduction

Treatment recommendations from multidisciplinary team
meetings (MDTMs) have developed into standard of care in
cancer diagnostics and management. Based on case reviews
and multidisciplinary and multi-professional discussions, evi-
dence-based recommendations and expert opinion on diag-
nostics and treatment are provided. This principle has been
shown to increase adherence to guidelines and to be associ-
ated with better quality of care [1–4]. From the patient’s
perspective, MDTMs grant multidisciplinary evaluations and
up-to-date treatment recommendations, may contribute to
equality in care and represent a relevant time point to con-
sider possibilities for treatment within clinical trials. Most
MDTMs are run on a weekly basis and may be local, hospital-
based, or regional, video-based to allow for participation
from health professionals in a larger geographical area.

Guidelines for selection of cases for MDTM discussions dif-
fer between hospitals and cancer types with two main for-
mats, i.e., brief discussions of all cases or in-depth discussions
of select complex cases. In the UK, the fraction of cancer
patients managed at MDTMs has increased from 20 to 80%

during the latest decades [5]. In Sweden, the first MDTMs for
e.g., breast cancer, head and neck cancer and sarcoma were
initiated in the 1980’s. Today, most cancer types are covered
by an MDTM and the growing fraction of patients managed
at MDTMs are monitored in the national quality registers for
cancer. In 2009, 92% of breast cancer patients, 89% of head
and neck cancer patients, 79% of rectal cancer patients, 50%
of lung cancer patients and 32% of colon cancer patients
were discussed at MDTMs [6]. In 2016, these frequencies
were 75% for lung cancer and 98–99% for the other cancer
types, whereas selected case discussions apply in e.g., uro-
logic and gynecologic cancer [7].

The MDTMs have evolved from inter disciplinary meetings
attended by a limited number of physicians e.g., in medical
oncology, radiation therapy, surgery, radiology and path-
ology, into organ-based meetings with participation from a
large number of multi-professional experts, e.g., specialized
surgery, nuclear medicine, supportive and palliative care and
rehabilitation. A growing number of professions also partici-
pate with e.g., physiotherapists, cancer nurses, dieticians,
occupational therapists, research nurses and MDTM coordina-
tors frequently being members of the MDTM team [8,9].
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An increasing cancer incidence, more complex diagnostic
procedures and therapeutic options and a growing number
of MDTMs and participants contribute to increased use of
resouces and raise issues of the cost-effectiveness of MDTMs.
A potential beneficial effect from MDTM on the cost of can-
cer care remains to be defined since studies hereof have
reached different conclusions [1,4]. We estimated MDTM cost
and determinants hereof based on observations of all 50 can-
cer-related MDTMs in the south Sweden health care region
and time estimates from participants in these MDTMs.

Material and methods

Annually, 13,000 patients are diagnosed with cancer in the
south Sweden health care region with a population of 1.8 mil-
lion [10]. Specialized cancer services are provided by one uni-
versity hospital and six county hospitals with a total of 50
weekly cancer-related MDTMs available. Of these, 22 are pro-
vided by the university hospital and 28 are held at county
hospitals. Facilities for video-based meetings are available at
13 and 11 of these MDTMs, respectively. The MDTMs cover
all malignant diagnoses except for lymphoma and hemato-
logic cancers for which inter-professional case reviews rather
than full MDTM services have been implemented. The 50
MDTMs were dedicated to breast cancer and malignant mel-
anoma (n¼ 16), upper gastrointestinal cancer (including
esophageal cancer, gastric cancer, hepatobiliary cancer and
pancreatic cancer) (n¼ 9), lung cancer (n¼ 8), colorectal can-
cer (n¼ 5), urologic cancer (prostate cancer, renal cell cancer
and urothelial cancer) (n¼ 5), head and neck cancer (n¼ 2),
gynecologic cancer (n¼ 1), sarcoma (n¼ 1), endocrine tumors
(n¼ 1), CNS tumors (n¼ 1) and penile cancer (n¼ 1). The uni-
versity hospital-based MDTM for penile cancer constitutes a
national conference with video-based participation from all
six university hospitals in Sweden, but the evaluation hereof
considered only the regional resources.

This observation study used a standardized evaluation
scheme to collect data on meeting structure, number of
cases discussed and attendance from various health profes-
sionals and disciplines. Each of the 50 MDTMs was observed
once by one or two research group members between
February and July 2016. Participation time was recorded for
each health professional, including the time that each local
hospital was connected to video-based MDTMs. In the ana-
lyzes nurses and other personell, e.g., coordinators, physio-
therapists and medical secretaries, were grouped.

Since MDTM services, besides direct participation, also
requires preparation and post-MDTM administrative work, we
collected time estimates from the participants based on an
electronic survey that also contained questions on benefits
and barriers from MDTMs (data not shown). The time esti-
mates provided were rounded up to the closest 0.25 h.

Calculations of cost applied standardized wages from
Statistics Sweden [11], with monthly wages of 3696 EUR
(21.5 EUR/h) for nurses and coordinators and 7634 EUR
(44.4 EUR/h) for physicians using a standard of 172 working
hours per month. Social security costs and payroll taxes of
48.82% were added to salary costs. For cost estimates in

relation to hospital type and use of video facilities, the mean
participation time for physicians and nurses was used. We
did not accounts for facility costs, except for a user fee of
826 EUR/month for video-conferencing systems. The nine
MDTM rooms equipped with video facilities were weekly
used for 14 MDTMs, which translated to an additional cost of
531 EUR per video-based MDTM. Costs were calculated in
relation to participants, disciplines, hospital types, use of
video-based meetings and cancer diagnoses. Currency con-
version from SEK to EUR was based on the 2016 average
exchange rate of 9.4704 from the Central Bank of Sweden.

All statistical analyzes were performed in R, version 3.2.2
[12]. A variance model was employed to investigate the
impact from potential predictors on the duration of the
meetings using log transformed data. A statistical significance
level of 5% was used and no adjustment for multiplicity was
performed. The duration of the MDTMs in relation to the
number of cases discussed was depicted as bubble plots for
different types of MDTMs. The time used for preparation, par-
ticipation and post-MDTM work in relation to discipline and
profession were depicted as box plots designated by quar-
tiles. Differences in mean times for preparation, participation
and post-MDTM work were analyzed using one-way analysis
of varaiance (ANOVA). The study was granted ethical permis-
sion (# 2016/195) from the Lund University ethics committee.

Results

The 50 MDTMs showed considerable variability in format,
number of case discussions and participants. Total partici-
pants included 393 physicians, 105 nurses and 29 other pro-
fessionals. Radiologists participated in 96% of the meetings
and pathologists in 88%, though pathology pictures were
demonstrated only in 34% of the meetings. Of the 50 meet-
ings, MDTM coordinators were present in 40%. The principles
for case discussion differed between diagnoses; in eight can-
cer types, all newly diagnosed patients were managed
through MDTMs, whereas select cases were discussed in lung
cancer, melanoma, urologic cancer and gynecologic cancer
(Table 1). All MDTMs had a defined list of cases for review,
but only a few MDTM teams used standardized case presen-
tations. Direct documentation of recommendations through
dictation occurred in 30% of the meetings.

Based on our observations, an MDTM lasted mean 0.88
(range 0.25–2.75) h and managed mean 12.6 (range 2–36)
cases with participation from mean 8.2 (2–16) physicians and
2.9 (0–6) nurses/others (Table 1). The total time per case dis-
cussion, considering all participants, ranged from 0.29 to
2.32 h for physicians and from 0.01 to 0.5 h for nurses/others.
The mean time per case discussion was 4.2min with variabil-
ity from 1.8min for sarcoma to 9.6min for the gynecologic
cancer. MDTMs at the university hospital discussed mean
14.6 cases and lasted mean 1.06 (0.5–2.75) h compared to
mean 11.1 cases and 0.74 (0.25–1.5) h at the county hospi-
tals, resulting in mean times per case of 4.4 and 4.0min,
respectively. Participating physicians and nurses/others were
mean 10.1 and 3.0 at the university hospital and mean 6.8
and 2.8 at the county hospitals, respectively. Video-based
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MDTMs (n¼ 14) lasted mean 1.14 (0.25–2.75) h, whereas non-
video based MDTMs (n¼ 26) lasted mean 0.76 (0.25–1.25) h
with mean 12.7 cases discussed in both formats. MDTM dur-
ation correlated with the number of case discussions, but
was also significantly influenced by cancer type (p¼ .005),
local hospital versus university hospital (p¼ .038), video-
based versus non-video based meetings (p¼ .002), but not to
discussion of all versus select patients (p¼ .455) (Figure 1).

Data on time for preparation, participation and post-
MDTM administrative work was reported from 206/362 (57%)
invited participants. Physicians (n¼ 155) reported mean times
of 1.84 h for preparation, 1.07 h for participation and 1.23 h
for post-MDTM administrative work per MDTM. Nurses/others
(n¼ 51) reported mean 0.89 h for preparation, 1.17 h for par-
ticipation and 1.08 h for administrative post-MDTM work. The
time required for preparation was reported to be significantly
longer for pathologists, mean 2.4 h (p¼ .03) and radiologists,
mean 3.4 h (p< .001) compared to internists with median
1.27 h and finally physicians in surgery who reported mean
times of 1.55 h (Figure 2).

MDTM costs were calculated using the combined data
from our observations at the 50 MDTMs and the times
reported by the 206 participants (Table 2). Time estimates for
MDTM participation (excluding preparation and post-MDTM
work) were somewhat higher from professionals’ estimates
than from our observations (Tables 1 and 2), but had a minor
impact on the cost estimates (mean 96.98, range 32–245,
EUR/case, based on our observations compared to 101.94,
range 41–214, EUR/case, based on participants’ reports). The
total MDTM costs ranged from 1439 EUR for breast cancer
and malignant melanoma to 4770 EUR for head and neck
cancer with a mean cost of 2675 EUR (Table 2). The cost per
case ranged from 91 EUR for breast cancer to 595 EUR for
gynecologic cancer with a mean cost of 212 EUR (Table 2).
Differences in cost per case discussion were were identified
in relation to hospital type (225 EUR/case at the university
hospital compared to 202 EUR/case in county hospitals), dis-
cussion of select cases versus all cases (318 EUR/case com-
pared to 192 EUR/case) and use of video equipment
(273 EUR/case for video-based meetings versus 169 EUR/case
for local meetings) (Table 2). Overall, 84% of the cost was
attributed to physician costs (Table 2).

Discussion

In cancer care, MDTMs represent an important possibility for
case review and expert opinion. Based on observations and
time estimates from cancer-related MDTM in Swedish health
care we demonstrate that mean 8.2 physicians and 2.9
nurses–coordinators participate in the MDTMs, which is in
line with data from UK on 6–10 participating physicians [13].
The number of case discussions, mean 12.6 (range 2–36), the
length of the meetings, mean 0.88 h, and the time per case
discussion, mean 4.2min. were also comparable to observa-
tions from UK with 14–35 case discussions, MDTM lengths of
1–2.5 h and case discussions of 4–7min [13,14]. MDTM length
naturally correlates with the number of case discussions, butTa
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also other factors such as cancer type, hospital type, use of
video facilities influence MDTM length (Figure 1).

In Sweden, the number of video-based MDTMs has
increased during recent years linked to refined diagnostics
and advanced treatment options, centralized treatment of
rare cancers and an increased awareness of the need for
equal treatment recommendations throughout the health
care regions. The higher total cost for video-based MDTMs
(273 EUR/case versus 169 EUR/case) should be viewed in
relation to the reduced time for transport to/from physical
meetings and the quality improvement from first-hand
information from physicians who have responsibility for
the patient at local hospitals who can participate in the
video-based MDTM format. Video-based MDTMs may also
contribute to the development of a shared culture and
common understanding of cancer pathways through

application of the same protocol and peer-review principles
among specialists in different local teams within a geo-
graphical area.

Work to prepare, participate and administer MDTMs dis-
cussions and recommendations constitutes a major part of
health professionals’ weekly duties. Indeed, the direct MDTM
participation accounted for only 26% of the weekly time
physicians spent on MDTM work and for 37% of the time
reported by nurses. Preparation time was considerably longer
for pathologists (2.4 h) and radiologists (3.4 h) (Figure 2) and
is supported by similar estimates of 2.4–4 h for pathologists
and 2–4.75 h for radiologists from UK and Ireland [14–16].
Though MDTM preparation significantly impacts the work
schedule in these disciplines, independent case review also
represents an important safety aspect related to clinical
responsibilities.
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Figure 1. Bubble plots depicting MDTM length in relation to the number of case discussions. The diameter of each circle is proportional to the number of partici-
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local versus university hospital-based meetings (p¼ .038), (c) video-based versus local meetings (p¼ .002) and (d) dissussion of all versus select patients (p¼ .455).
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The MDTM cost per case was mean 212 EUR with a range
from 91 to 595 EUR. The highest costs applied to video-
based meetings and MDTMs that considered select complex
cases (Table 2). Data based on professionals’ estimates
resulted in slightly higher costs than the observations, which
could potentially relate to the professionals considering time
for transportation, which the observations did not take into
account. Direct participation costs were estimated at mean
54.3 EUR, which is comparable to the cost of 44.7 EUR per
case discussion reported from UK [17]. Data from UK on
MDTMs for breast cancer and head and neck cancer esti-
mated case discussion costs of 59.9 EUR for breast cancer
and 120.7 EUR for head and neck cancer, which can be com-
pared to our estimates of 85 EUR for breast cancer and
353 EUR and for head and neck cancer [14]. We estimate
that 84% of the total costs were related to physician cost,
which suggests that work to grant efficient MDTM perform-
ance need to define key experts and consider possibilities to
avoid redundant expert participation.

The different MDTM formats with discussion of all cases
versus select cases did not significantly influence MDTM
length (Figure 1), but were naturally associated with higher
costs per case with mean 192 EUR versus mean 318 EUR per
case (Table 2). Case discussions at MDTMs have been shown
to change the initial treatment plan in one-third of cases.
This, however, applies particularly to complex cases and
recurrencies, whereas it is rare in standard cases [18–20].
Studies using time-driven, activity-based costing has shown
that improved quality of care leads to financial savings [21],
emphasizing the need for continous quality improvements. In
many countries, including Sweden, structured evaluations of
MDTMs remain to be developed. Regular evaluations are
needed to develop MDTM services and to optimize use of
resources [4]. Performance measures could include principles
for MDTM referral, structured case presentations, formalized
peer review and documentation, evaluations of leadership
and monitoring of adherence to guidelines and implementa-
tion of recommendations [2,3,22].

Figure 2. Box plots showing estimated time per MDTM for preparation (blue),
participation (orange) and post-MDTM administrative work (grey) in relation to
speciality for physicians in surgery, medicine including oncology, radiology,
pathology and to profession for nurses. In the boxes, mean times are marked
with ‘x’ and median times with ‘–’.
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Study limitations include observation of each MDTM at
one occasion and consideration only of costs for staff and
video facilities, though non-staff costs have been estimated
to represent 9–14% of the total [14]. Moreover, we can not
evaluate a potential impact from e.g., standardized case pre-
sentations and direct dictation since this was infrequently
used. Strengths of our study include observations of all
MDTMs in a geographical area with 1.8 million inhabitants
with cancer care performed at one university hospital and
several regional hospitals and possibilities to perform sub-
group analyzes relaed to e.g., diagnosis, profession, discipline,
case discussion format and hospital type.

In summary, we demonstrate considerable variability of
the cost per case discussion, from 85 to 519 EUR, in cancer-
related MDTMs. Several factors, beyond the number of case
discussions and meeting participants, i.e., diagnosis, use of
video-conferencing systems and hospital type, influenced
MDTM duration and cost. A well-functioning MDTM requires
participation from qualified and effective experts and an opti-
mized function related to e.g., format, structure, case selec-
tion and presentation, review, leadership and interaction
between the participants [9]. To meet future challenges in
cancer care, work to optimize and evaluate MDTM services
should be prioritized to ensure cost-effectiveness of this focal
point of the diagnostic pathway.
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