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ORIGINAL ARTICLE – HEALTHCARE POLICY AND OUTCOMES
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B. W. Lamb, MRCS1,2, N. Sevdalis, PhD1, C. Vincent, PhD1, and J. S. A. Green, FRCS, Urol.2

1Department of Surgery and Cancer, Imperial College London, London, UK; 2Department of Urology, Whipps Cross

University Hospital, London, UK

ABSTRACT

Background. The quality of decision-making in cancer

multidisciplinary team (MDT) meetings is variable, which

can result in suboptimal clinical decision making. We

developed MDT-QuIC, an evidence-based tool to support

clinical decision making by MDTs, which was evaluated

by key users.

Methods. Following a literature review, factors important

for high-quality clinical decision making were listed and

then converted into a preliminary checklist by clinical and

safety experts. Attitudes of MDT members toward the tool

were evaluated via an online survey, before adjustments

were made giving rise to a final version: MDT-QuIC.

Results. The checklist was evaluated by 175 MDT members

(surgeons = 38, oncologists = 40, specialist nurses = 62,

and MDT coordinators = 35). Attitudes toward the check-

list were generally positive (P \ 0.001, 1-sample t test),

although nurses were more positive than other groups

regarding whether the checklist would improve their con-

tribution in MDT meetings (P \ 0.001, Mann–Whitney U

test). Participants thought that the checklist could be used to

prepare cases for MDT meetings, to structure and guide case

discussions, or as a record of MDT discussion. Regarding

who could use the checklist, 70% thought it should be used

by the MDT chair, 54% by the MDT coordinator, and 38%

thought all MDT members should use it.

Conclusion. We have developed and validated an evi-

dence-based tool to support the quality of MDT decision

making. MDT members were positive about the checklist

and felt it may help to structure discussion, improve in-

clusivity, and patient centeredness. Further research is

needed to assess its effect on patient care and outcomes.

In recent years an increasing awareness of the occur-

rence of medical error has led to a drive to improve the

quality and safety of healthcare through improvements to

technology, policy, and practice.1–4 Much of the work to

improve safety and quality has arisen in acute specialties

where successful quality improvement programs have

included improving communication in the OR, reducing

length of stay and infection rates in critical care units, and

reducing complications in surgery.5–8

Improving the effectiveness of cancer multidisciplinary

care teams (MDTs) has recently been featured on the quality

improvement agenda.9 Such teams involve surgeons,

oncologists, radiologists, pathologists, nurses, and adminis-

trators (MDT coordinators) who work together to diagnose

and treat patients with cancer.10 In the UK, MDTs were

introduced to standardize cancer care by ensuring that

patients receive appropriate and timely care by skilled pro-

fessionals.11 MDTs can be effective by promoting

teamwork, consensual decision making, and adherence to

clinical practice guidelines.9,12,13 The focus of clinical

decision making is the weekly MDT meeting, which is

attended by all team members. Research shows, however,

that the performance of these teams can be variable, often

lacking a focus on the patient.9,14–16 Poor teamwork and the

failure to consider comprehensive information when making

decisions can impede decision making and may result in

decisions that are clinically inappropriate, or unacceptable to

patients, which are not then implemented.17,18

Our own research has demonstrated that there is cur-

rently no standardized method of conducting MDT

meetings, and case discussions can be rapid, highly pres-

sured, and unstructured.16,19 The average length of time of

case discussion was 3 min, and input from nurses was

lacking.16,19 In addition, information on patients’ views,

psychosocial aspects of care, and patients’ comorbidities

was consistently under considered in clinical decision

making.16,20
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In the light of this evidence, it is conceivable that stan-

dardizing the discussion process might improve the overall

quality of clinical decision making for cancer patients by

ensuring minimum quality requirements for information

presentation and participation of team members. One means

of standardizing processes and improving quality that has

been successfully used across a number of industries is the

checklist.21 Checklists are inexpensive tools that can be used

in complex, high-intensity fields of work to improve safety

and accuracy of service delivery by reducing human error.22

Checklists vary from the prescriptive (the algorithm for

CPR), to those that are just a mnemonic list (an equipment

list for a procedure), leaving the method of implementation

to the clinician.23,24 They can be used as guidance during a

task, or for post hoc verification that certain tasks have

already been performed.22 There are limitations to the utility

of checklists—they can be difficult to enforce and may be

perceived to undermine autonomy, skill, or knowledge.21 In

addition, organizations can suffer from checklist fatigue,

where the increasing number of checklists becomes a nui-

sance, rather than a benefit.21 However, strong evidence

now exists that demonstrates robust improvements in

healthcare processes and outcomes where checklists are

used, including in critical care units to reduce infections and

length of stay, in anesthetics to reduce communication error,

and recently by the WHO to improve safety in surgery.5–8

In order to overcome such barriers to implementation a

checklist must be developed in a robust manner.22,23 The

aim of the research reported here is to develop an inter-

vention to standardize and improve the quality of case

discussion and clinical decision making in MDT meetings.

Our specific objectives are: (1) to develop an intervention

based on the best evidence of quality improvement in

MDTs and checklist development, with input from experts

and key user groups, and (2) to evaluate the content and

face validity of such an intervention with key user groups

in order to validate the checklist for use in MDT meetings.

METHODS

Checklist Development

To ensure content and face validity, checklist develop-

ment was undertaken in 3 phases.

Phase 1 consisted of a review of the literature on clinical

decision making in cancer MDTs in order to ensure that the

tool captures all salient aspects.9 The key aspects of opti-

mum clinical decision making that emerged for inclusion in

the intervention are: (1) presence of all core team members,

including those who know the patients to be discussed; (2)

coverage of all relevant domains of information for all

patients; (3) involvement of different professional groups;

and (4) ability to reach and implement a decision.

In phase 2, in order to validate the aspects that emerged

from phase 1, comparison was made with data from

empirical studies of team decision making in MDT meet-

ings.16,19,20 The comparison confirmed the importance of

the factors listed in phase 1 for comprehensive clinical

decision making.

In phase 3, the evidence base on checklist design in

healthcare was reviewed. Experts in human factors/safety

(N.S. and C.V.) and cancer MDT working (J.S.G. and

B.W.L.) converted the list of features from phases 1 and 2

into a feasible preliminary decision-support tool or

checklist for use in MDT meetings. Features of the

checklist included: (1) presentation of checkpoints in a

logical and functional order reflecting the flow of real-time

MDT case discussion; (2) minimum information necessary

to cover the major checkpoints, while allowing team

members the freedom to use their own judgment; and (3)

clear, bold fonts and clear coloring.22,23

Upon completion of this study, the preliminary checklist

was modified to take into account feedback from the

evaluation process.22 The final version of the checklist is

depicted in Fig. 1.

FIG. 1 MDT-QuIC following the development and evaluation

process
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Checklist Evaluation

Participants Participants were recruited between

October 2010 and April 2011. Recruitment was purposive

to ensure representation of professional groups who have

clinical contact with patients, namely surgeons, specialist

nurses, and oncologists, as well as MDT coordinators.

Participants were recruited from national forums and a

regional cancer network within England and were asked to

forward the invitation to their colleagues in order to

maximize the sample size.

Procedure MDT members were sent an electronic

invitation to fill out an electronic survey via freely

available software (http://www.surveymonkey.com). Some

questions were answered on a 5-point Likert scale

(1 = completely disagree; 3 = neither agree nor disagree;

5 = completely agree), some were multiple choice, and

others required free text responses. The survey consisted of

an evaluation of the concept of the checklist for structuring

MDT discussions (content and face validity), an evaluation

of potential use and users of the checklist (feasibility), a

section for suggestions for improvements to the checklist,

and capture of demographic information. The experimental

protocols were approved by the appropriate institutional

review committee and met the guidelines of their responsible

governmental agency. The final version of the checklist

(Fig. 1) took into account all of the feedback provided by

participants.

Data Analyses Descriptive statistics are reported for each

element of the evaluation (median, minimum, maximum;

or percentage and 95% confidence intervals). Differences

in ratings of professional groups (surgeons, oncologists,

nurses, MDT coordinators) were assessed statistically using

the Kruskal–Wallis test. Where significant differences were

obtained, pair-wise comparisons to look for specific

differences between professional groups were carried out

using the Mann–Whitney U test. In addition, elements

evaluated on a 5-point Likert scale were assessed against

the scale midpoint (3) using 1-sample t tests. All statistical

analyses were performed using SPSS version 17.0 (SPSS

Inc., Chicago, IL). Significance was taken at the 0.05 level,

and Bonferroni correction was used to correct for multiple

tests.

RESULTS

Characteristics of Participants

Participants included 38 surgeons, 40 oncologists, 62

nurse specialists, and 35 MDT coordinators. Of the par-

ticipants, 73% worked only in urology, with 27% also

working in other specialties. Also, 42% of respondents

were male, 33% chaired their MDT, 87% had attended

more than 100 MDT meetings, 55% attended the MDT

meeting at a major cancer center, and 45% were elec-

tronically linked into a MDT meeting from a satellite

hospital. There was no significant difference between

healthcare professionals working only in urology and those

also working in other specialties for any of the survey

items.

Current Practice at MDT Meetings

Of the participants, 54% already had some structure to

their MDT meetings: 58% used a proforma, 28% had an

electronic patient record, and 14% used both. Also, 80% of

respondents thought that a more structured way of dis-

cussing cases at the MDT meeting would aid the team’s

decision making.

Potential Uses of the Checklist

Table 1 and Fig. 2 display results for the evaluation of

the potential uses for the checklist. Use of the checklist

during the MDT meeting as a memory aid to guide dis-

cussions and as a checklist to structure discussions were

most popular. Most respondents also thought that the

checklist could be used prior to the MDT meeting to gather

and record information or afterward to comprehensively

record the MDT outcome and decision-making process.

There was no significant difference between the responses

of different professional groups (Kruskal–Wallis test).

TABLE 1 Responses of

participants to the question,

‘‘How should the checklist be

used?’’

Selection of more than one

answer was permitted

Significance level P \ 0.01

after Bonferroni correction for

multiple comparisons

KW test Kruskal–Wallis test

How should the checklist be used? Yes (%) 95% Confidence interval KW test, P value

Lower bound Upper bound

As a memory aid to guide discussion 60.7 51.4 69.6 0.531

As a checklist to structure discussion

for each case

57.3 46.9 65.4 0.867

With the MDT proforma to help prepare cases 55.6 46.0 64.5 0.565

With the MDT outcome to structure the record 53.8 43.3 61.9 0.876

None of the above 6.0 1.7 10.6 0.556

Checklist to Support Decision Making in Cancer MDTs
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Potential Users of the Checklist

Table 2 displays results for the evaluation of the

potential users of the checklist in MDT meetings. The most

popular choices were the MDT chair, the coordinator,

followed by the whole team. There were significant inter-

professional differences for two of the questions.

Regarding whether the MDT Chair should use the check-

list, significantly more nurses (79% yes, 69–89% 95% CI)

and surgeons (66% yes, 50–82% 95% CI) than oncologists

(33% yes, 17–48% 95% CI) or MDT coordinators (26%

yes, 10–41% 95% CI) gave a positive answer (all

P \ 0.003 on pairwise comparison, Mann–Whitney U

test). Second, regarding whether the MDT coordinator

could use the checklist, significantly more nurses (89% yes,

81–97% 95% CI) than MDT coordinators (46% yes, 28–

63% 95% CI), or oncologists (38% yes, 22–53% 95% CI);

and significantly more surgeons (71% yes, 56–86% 95%

CI) than oncologists gave positive answers.

Attitudes to Checklist Table 3 and Fig. 3 display results

for participants’ attitudes to the checklist. The median

responses to all but one of the statements were significantly

positive, that is, statistically higher than the scale midpoint

of 3 (all P \ 0.001, single-sample t test). The only

response that failed to reach significance level was to the

item ‘‘[the checklist] would allow me to contribute more to

the MDT’’ (median = 3, Neither agree nor disagree).

Moreover, some significant differences between

professional groups in three statements were found.

Nurses agreed significantly more (median = 4,

range = 3–5) than surgeons or oncologists (both

median = 4, range = 1–5) that the checklist was easy to

use (P = 0.001, \0.001, respectively, Mann–Whitney U

test). Nurses’ belief that the checklist would allow them to

contribute more to the MDT (median = 4, range = 1–5)

was significantly more positive than that of the surgeons,

oncologists, or MDT coordinators (all median = 3,

range = 1–5) (all P \ 0.001, Mann–Whitney U test).

Nurses were also more positive toward introducing the

checklist to the MDT they attend (median = 4, range = 1–

5) compared with oncologists (median = 3, range = 1–5).

DISCUSSION

This is the first study to develop and evaluate a checklist

as a tool to support clinical decision making in cancer

MDTs. The development process ensures that the checklist

is evidence based, validated with expert opinion, and

evaluated by users. Our evaluation data suggest that team

members from across disciplines are positive toward the

concept and content of the checklist as a tool to support

decision making, although nurses envisage a greater

improvement to their personal contribution than other

groups. This is perhaps not surprising: the current evidence

base shows that nurses tend to contribute significantly less

than other core team members in team decision making

about cancer patients.15,16,19,25 Moreover, our results sug-

gest that this checklist could be used before, during, and

after the MDT meeting, with the MDT chair, MDT coor-

dinator, and other team members taking responsibility for

application of the checklist in MDT working.

Currently, MDT meetings suffer from unstructured case

discussion, time pressure, and variability in the quality of

decision making.16,19,25 While information about the

patient’s disease is thoroughly presented and discussed,

there is strong evidence that information on comorbidities

and patient’s views, as well as social and psychological

considerations, is often not considered.15–17 In addition,

MDT working has been shown to follow a traditional

professional hierarchy, dominated by medical profession-

als, leading to the marginalization of other team

members.15,17,20,25 Decisions regarding treatment options

60
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FIG. 2 Graph showing the percentage of respondents who answered

‘‘Yes’’ to statements regarding possible uses of the checklist. Error
bars represent 95% confidence intervals

TABLE 2 Responses of participants to the question, ‘‘Who should

be responsible for using the checklist?’’

Who should be

responsible for

using the checklist?

Yes

(%)

95% Confidence

interval

KW test,

P value

Lower bound Upper bound

MDT chair 70.1 60.7 77.9 0.000*

MDT coordinator 54.7 45.1 63.7 0.000*

All MDT members 37.6 28.7 46.8 0.031

Nurses 12.8 6.9 19.5 0.567

Surgeons 7.7 2.9 12.9 0.701

Oncologists 6.0 1.7 10.6 0.696

Radiologists 3.4 0.1 6.9 0.036

Pathologists 1.7 -0.7 4.2 0.045

None of the above 2.6 -0.4 5.6 0.220

Selection of more than one answer was permitted

KW test Kruskal–Wallis test

* Significant at P \ 0.006 level after Bonferroni correction
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can only be as good as the information that is available and

those health care professionals who contribute to the pro-

cess.26 Poor-quality clinical decisions are at best less likely

to be implemented, which is a waste of healthcare pro-

fessionals’ time and resources, and at worst could result in

harm to patients.9,17,18 It is therefore crucial that consid-

eration of comprehensive information and good teamwork

are optimized to provide the highest possible quality of

care for patients.9,26 The results of this study suggest that

MDT members are keen to engage in processes to improve

the way their teams work. Although checklists have not

previously been used in the forum of MDT meetings, they

may help to ensure that factors that are a prerequisite for

high-quality discussion are present in order to ensure a

minimum, safe standard.

Previous research into the use of decision-aids by cancer

teams has demonstrated improvement in adherence to

clinical practice guidelines.12 Such interventions can

restrict decision making to a predetermined algorithm,

focused on the patient’s disease. The checklist presented in

this paper has 2 advantages over such decision aids. Firstly,

the checklist does not attempt to replace the judgment of

healthcare professionals (which would be entirely unde-

sirable), but only to ensure they have the tools necessary to

make high-quality decisions. Cancer care is complex, and

as such this checklist covers only the steps that are critical

for good decision making, leaving decision making to

healthcare professionals. Secondly, the aim of using the

checklist is to ensure that the decision-making process is

patient centered. Treatment recommendations are more

likely to be implemented if factors such as the patients’

views, their social circumstances, and other comorbidities

are considered by professionals who know and have met

the patients.17

Further research is needed to determine the exact pro-

cedure for implementing MDT-QuIC. Such a procedure

will depend on how teams want to use MDT-QuIC: whe-

ther it is to prepare cases for discussion, to conduct

discussions, or even to record discussions and share the

results with patients. The presence of the appropriate team

member, someone who knows the patient being discussed,

and their key worker appear to be of paramount impor-

tance. In the UK, MDT meetings cannot proceed unless the

meeting is ‘‘quorate’’.10 Anecdotally too, patients appear to

prefer discussion of their case to be delayed, rather than to

proceed without someone who knows them being present.

Indeed, if such factors are considered important by patients

then teams may have to consider sharing such information,

TABLE 3 Responses of participants to statements regarding their attitudes toward the checklist

The checklist… Median Min Max t test, P value KW test, P value

Is a good idea 4.0 1.0 5.0 0.000* 0.061

Is easy to use 4.0 1.0 5.0 0.000* 0.000*

Would improve the way my MDT runs 4.0 1.0 5.0 0.000* 0.149

Would make the MDT more patient focused 4.0 1.0 5.0 0.000* 0.019

Is something that I would like to introduce in the MDTs I attend 4.0 1.0 5.0 0.000* 0.001*

Would allow me to contribute more to the MDT 3.0 1.0 5.0 0.013 0.000*

Participants were asked to rate their agreement with each statement on a 5-point Likert scale (1 completely disagree, 3 neither agree nor disagree,

5 completely agree)

KW test Kruskal–Wallis test

* Significant at P \ 0.008 level after Bonferroni correction
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Surgeon
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Oncologist
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Is easy to use
Would allow me to contribute more to the MDT
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FIG. 3 Graph showing median response by professional group to statements regarding participants’ attitudes toward the checklist (1 strongly

disagree, 2 disagree, 3 neither agree nor disagree, 4 agree, 5 strongly agree). Error bars represent 95% confidence intervals
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as well as other considerations that may be important to

their decision making (such as objections of team mem-

bers) with them. The requirements of different types of

information and contribution to discussion of various pro-

fessional groups may need to be tailored, depending on

which diagnostic tests the patient has undergone and which

professionals they have seen. For example, many patients

referred with suspected cancer are not seen by the CNS

before the initial MDT discussion, which limits their

potential involvement in the MDT discussion. Once

patients are given their diagnosis, the CNS is usually very

involved. Depending on how teams wish to use MDT-

QuIC, it may be for the Chair to decide the finer points of

implementation. Of course, more work is needed to define

the views of patients and healthcare professionals in rela-

tion to the exact mode of operation of MDT-QuIC and to

answer remaining questions.

The differences between professional groups found in

the results may reflect the previously described hierarchy

that is apparent in MDT discussion and decision mak-

ing.19,20,25 It has been well documented that nurses are

often marginalized by their medical colleagues and have

least input into decision making.15,20,25 In addition, the

information that nurses bring to the clinical decision-

making process, such as information about the patient’s

lifestyle, their social circumstances, and any emotional of

psychological effects of illness, is frequently over-

looked.15,16,20,25,27 Therefore, a holistic, structured process

for case discussion may be seen by nurses as a way of

increasing the engagement in discussion and of facilitating

their input into clinical decisions. By the same token,

surgeons and oncologists, who are already fully engaged in

decision making, are less inclined to see the checklist as a

means of increasing their contribution.

The interpretation of the findings of this study is subject

to certain limitations. The sample used in this study was

small and included only 4 professional groups. The study

sample may not therefore be representative of MDT

members in general. In addition, the sampling method used

for the survey involved snowballing, which means that the

response rate of those invited to participate cannot be

determined. However, the oncologists, nurses, and MDT

coordinators who participated were recruited from national

forums, and surgeons from a regional cancer network, and

as such represent those core MDT members who have

contact with patients, from a range of locations throughout

the United Kingdom. The majority of participants practiced

only in urology, which means that the checklist remains to

be evaluated fully for use in MDTs in other specialties. A

recent UK study that examined MDT working across

common tumor types found strong consensus regarding the

characteristics that are necessary for effective MDT

working.28 These data do suggest that MDT-QuIC may be

of use to MDTs in specialties other than urology. In

addition, there is a possibility that as participation was opt-

in in nature, those who responded are more favorably

disposed to the idea of checklists in healthcare. Therefore,

the results may not be representative of MDT members in

general. Overall, further replication of these results with

more team members across more tumor types will reinforce

the generalizability of the findings.

Our results show that just over half of participants had

some form of structure in their MDT meeting, and 40%

were using an electronic patient record. The use of elec-

tronic health records is increasing.29 Electronic health

records in cancer care can be used across the entire patient

pathway to gather information and results, as well as to

document treatment plans and outcomes.30 Although

checklists can be used for specific tasks in isolation, our

results suggest that the MDT checklist could be used to

improve the quality of the cancer pathway at several

points—from ensuring that information is comprehensively

gathered and prepared prior to the MDT meeting to making

certain that MDT outcomes and treatment plans are clearly

defined and recorded. Electronic patient records provide an

ideal platform on which to integrate a comprehensive

checklist for the preparation, discussion, and recording of

clinical decisions, which could be accessed by multiple

team members, from multiple sites at any point in the

patient’s pathway.

Our research group has taken steps to develop a tool kit,

which includes validated metrics for self- and observa-

tional-assessment, so that MDTs can monitor and improve

their own performance.16,19 As an additional component,

the checklist may promote quality assurance by reducing

variability and ensuring those factors that are critical to

high-quality clinical decisions are not overlooked. Taken

together with electronic patient records and available

decision support systems, consistent use of the checklist

described here could contribute to improved decision

making and thus the experience and outcomes of care of

cancer patients. Robust empirical evaluation will be

required in the future to assess the efficacy of such

interventions.

In conclusion, we developed MDT-QuIC, an evidence-

based checklist for use in MDT meetings, validated by key

user groups. Teams may benefit from integrating the

checklist with current MDT structures, such as electronic

patient records, to ensure that clinical decision making is

comprehensive and patient centered across the whole care

pathway. Respondents of all professional groups that par-

ticipated were positive about the checklist, and

interestingly nurses envisaged the greatest benefit, possibly

reflecting their desire for greater engagement in clinical

decision making. Work is underway to assess the feasibility

of MDT-QuIC use in real-time case discussions and

B. W. Lamb et al.
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evaluate its impact on MDT processes, members’ well

being, and patient outcomes.
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