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Abstract
: Regulatory decision-making involves assessment of risks andBackground

benefits of medications at the time of approval or when relevant safety
concerns arise with a medication. The Analytic Hierarchy Process (AHP)
facilitates decision-making in complex situations involving tradeoffs by
considering risks and benefits of alternatives. The AHP allows a more
structured method of synthesizing and understanding evidence in the context of
importance assigned to outcomes. Our objective is to evaluate the use of an
AHP in a simulated committee setting selecting oral medications for type 2
diabetes. 

This study protocol describes the AHP in five sequential steps usingMethods: 
a small group of diabetes experts representing various clinical disciplines. The
first step will involve defining the goal of the decision and developing the AHP
model. In the next step, we will collect information about how well alternatives
are expected to fulfill the decision criteria. In the third step, we will compare the
ability of the alternatives to fulfill the criteria and judge the importance of eight
criteria relative to the decision goal of the optimal medication choice for type 2
diabetes. We will use pairwise comparisons to sequentially compare the pairs
of alternative options regarding their ability to fulfill the criteria. In the fourth
step, the scales created in the third step will be combined to create a summary
score indicating how well the alternatives met the decision goal. The resulting
scores will be expressed as percentages and will indicate the alternative
medications' relative abilities to fulfill the decision goal. The fifth step will consist
of sensitivity analyses to explore the effects of changing the estimates. We will
also conduct a cognitive interview and process evaluation. 

: Multi-criteria decision analysis using the AHP will aid, support andDiscussion
enhance the ability of decision makers to make evidence-based informed
decisions consistent with their values and preferences.
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Background
Regulatory decision-making involves assessment of the risks and 
benefits of medications at the time of approval or when relevant 
safety concerns arise with a medication. The objectives of regula-
tory decisions are to determine whether a particular drug is safe 
and effective for use in the population at a specific dose for a par-
ticular indication. With increasing pressure on government agen-
cies to improve transparency, the Food and Drug Administration 
(FDA) is making significant changes to make its processes and de-
cisions more transparent to industry stakeholders and consumers  
(http://www.fda.gov/AboutFDA/Transparency/TransparencyInitia-
tive/default.htm). This has included initiatives to improve the trans-
parency and consistency of risk-benefit assessments (http://www.
fda.gov/downloads/MedicalDevices/DeviceRegulationandGuid-
ance/GuidanceDocuments/UCM296379.pdf). Recently, the FDA 
issued draft guidance on a structured qualitative benefit-risk frame-
work, with several aspects of the decision making being quantita-
tive (http://www.fda.gov/downloads/forindustry/userfees/prescrip-
tiondruguserfee/ucm329758).

The Institute of Medicine report on the ethics of post-marketing 
safety studies (http://www.iom.edu/Reports/2012/Ethical-and-
Scientific-Issues-in-Studying-the-Safety-of-Approved-Drugs.aspx) 
recommended that the FDA consider systematic assessment of 
benefit and risk during its regulatory advisory committee meetings. 
It recommended evaluation of the Multi-criteria decision analysis 
(MCDA) as one approach to group decision making during regula-
tory advisory committee meetings. MCDA methods are designed 
to help people make good decisions by helping them better under-
stand the available information, assess their decision preferences 
and priorities, and enhance communication among involved stake-
holders1–3. A MCDA using the Analytic Hierarchy Process (AHP; 
see Methods for a description) allows us to make better decisions in 
complex situations involving tradeoffs by explicitly considering the 
risks and benefits of alternatives4.

The AHP is equipped to address a wide range of decisions that in-
volve both quantitative data and additional, less-tangible input from 
stakeholders5–8. This is highly relevant to comparative effectiveness 
research as the comparison of alternative drugs or interventions is 
paramount. These complex situations may include tradeoffs be-
tween imperfect options, a mix of objective data and subjective op-
tions, and uncertain future outcomes9.

Decisions always involve evaluative judgments; MCDA helps this 
process by making these judgments explicit, systematic and trans-
parent1. It also allows input from multiple stakeholders who may 
assign different preference weightings to the various risks and ben-
efits. It has been used in other governmental organizational decision 
making10–12. Type 2 diabetes is a priority condition for comparative 
effectiveness research as it is a condition with multiple treatment 
options with multiple potential benefits and harms13,14.

As a part of the Johns Hopkins FDA Partnership in Applied Com-
parative Effectiveness we plan to conduct a MCDA using the AHP 
to determine the optimal choice of oral medications for type 2 dia-
betes in a simulated advisory committee setting.

Methods
Study population
We will invite a small group of at least eight diabetes experts from 
clinical (primary care, endocrinology, and pharmacy), research 
(epidemiology and clinical trials), operations (pharmacy and thera-
peutics), and public health disciplines (department of public health) 
related to diabetes treatment to participate. Recruitment methods 
will include invitations extended by email with attachment of an 
approved document (Appendix A). This project received ethical ap-
proval from the Institutional Review Board of Johns Hopkins Uni-
versity (Approval Number: NA_00048562).

Study intervention
The study intervention will be a four part structured interview con-
sisting of a) overview of current medications and options for type 
2 diabetes; b) a MCDA using the AHP; c) a cognitive interview; d) 
evaluation of the AHP-based priority assessment procedure.

Overview of current medications and options for type 2 
diabetes
We will use the most updated version of the regulatory label for 
the treatment options for type 2 diabetes. When data on outcomes 
is not available, we will use data from our Agency for Health-
care Research and Quality (AHRQ) comparative effectiveness 
review15.

The AHP
The first step in AHP analysis involves defining the goal of the deci-
sion, the alternatives being considered, and the criteria to determine 
how well the alternatives can be expected to meet the goal5–8. These 
are organized into a hierarchical decision model with the goal at 
the top, the alternatives at the bottom, and the criteria in between 
(Figure 1). In the second step, information about how well the al-
ternatives can be expected to fulfill the decision criteria is collected. 
The third step consists of two parts: a) comparing the ability of 
the alternatives to fulfill the prespecified criteria, and b) judging 
the importance of the criteria relative to the decision goal. Pairs of 
alternative options are sequentially compared regarding their ability 
to fulfill the criteria using pairwise comparisons7.

A combined normalized ratio scale summarizes the results of the 
direct and indirect comparisons. Priorities for alternatives are com-
pared using ratios; relative differences of 1.1 are considered signifi-
cant according to standard AHP criteria10. A ratio, or relative differ-
ence, of 1.1 between two alternatives implies a 10% multiplicative 
difference with respect to how the alternatives meet a given objec-
tive at the next level above in the hierarchy. To measure the quality 
of AHP, we will measure the internal consistency of the judgments 
within a set of pairwise comparisons using a measure called the 
consistency ratio. A consistency ratio of 0 indicates perfect con-
sistency. By convention, consistency ratios < 0.15 were considered 
acceptable7.

Separate judgements are made for various decision perspectives. 
After the pairwise comparisons of alternatives, the pairwise com-
parison methods are used to determine the priorities of the criteria 
relative to the decision goal7.
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In the fourth step, the scales created in step three are combined to 
create a summary score indicating how well the alternatives can be 
expected to meet the decision goal7.

This is similar to estimating a weighted average by multiplying the 
scores indicating how well the alternative options meet the decision 
goal by the priorities assigned to the criteria and adding the results7. 
The priority of a given alternative with respect to meeting an objec-
tive at the next level up in the hierarchy is obtained by summing 
the products of the alternative weight and each objective weight at 
the level below in the hierarchy. The pair wise ratings will be trans-
formed into relative weights by calculation of the right principal 
eigenvector of the relevant matrix (e.g., matrix of the pairwise com-
parisons between objectives at one level of the hierarchy). Expert 
Choice, uses the matrix multiplication method, considered to be 
accurate16, for this calculation. The resulting scores are commonly 
expressed as percentages and indicate the alternative medications’ 
relative abilities to fulfill the decision goal.

The fifth step consists of sensitivity analyses to explore the effects of 
changing the estimates or judgements used in the original analysis.

All AHP analyses will be conducted using Expert Choice 11.5 
standard program. We will use the ideal synthesis mode with which 

rank is preserved in the case of addition or removal of an ‘irrelevant’ 
alternative17. In the ideal mode, the priorities of alternatives or op-
tions at a given level of the hierarchy are divided by the priority of 
the highest-scoring alternative or objective (the “ideal”), and the 
results are weighted10.

In our example, this means that the two identical highest-priority 
alternatives will both receive the same weight, and it will not make 
any difference to the weights of the other alternatives if both or only 
one of the irrelevant alternatives are included. In the distributive 
mode, priorities are divided by the sum of priorities to give a nor-
malized weight and this allows for rank reversal10. We will examine 
our results for robustness using the distributive mode.

We will also conduct a cognitive interview and process evaluation 
to evaluate the user perspectives on the process. The cognitive in-
terview will consist of an investigator accompanying the partici-
pants as they complete the AHP task and asking a range of probing 
questions. Questioning will be guided by a checklist to ensure that 
all important aspects of the hierarchy, the choice tasks, and the in-
strument itself were functioning as intended. Qualitative feedback 
will be entered into NVivo (http://www.qsrinternational.com/prod-
ucts_nvivo.aspx), coded and analyzed to identify recurring themes. 
Once all participants have completed the AHP, they will be invited 

Figure 1. Final Analytical Hierarchy Process Model. The first step in Analytic Hierarchy Process analysis consists of defining the goal of 
the decision, the alternatives being considered, and the criteria to determine how well the alternatives can be expected to meet the goal. As 
seen above, these are organized into a hierarchical decision model with the goal at the top, alternatives at the bottom, and criteria in between.
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back for a group session. At this session group results will be pre-
sented and discussed and the participants will be asked to complete 
an evaluation form (Appendix B) regarding their experience with, 
and confidence in the AHP method. The operationalization of the 
AHP for our study is described below.

Step one: Defining the decision context and creating an 
AHP decision model
The decision goal will be placed at the top of the hierarchy. The level 
of the hierarchy below the decision goal will include the general 
objectives. More specific objectives will be placed below the general 
objectives with each lower level consisting of more specific objec-
tives. General objectives and more specific objectives at a given level 
of the hierarchy will be comparable. We will aim for seven or fewer 
objectives on any given level of the hierarchy, and objectives will be 
expressed positively. The pharmacologic alternatives will be placed 
at the lowest level of the hierarchy. The decision context, model con-
tent, and structure of the hierarchy will be validated for content and 
refined through in-person group sessions with experts. The panel of 
experts will consist of clinical experts (e.g., internists, endocrinolo-
gists, and pharmacists) and research experts (e.g., epidemiologists 
and clinical trialists). The decision context and hierarchical model 
will be presented to a panel of experts on at least two occasions. Ex-
perts will be invited to these validation sessions informally in-person 
or by e-mail. Sessions will be 60 to 90 minutes in duration. After 
each session, the expert feedback obtained will be synthesized and 
incorporated into a revised version of the model and decision con-
text. During each expert session, a member of the study team will 
present an overview of the use of the AHP in decision-making. A list 
of three to five open-ended questions will be distributed in hard copy 
to the group for feedback on the model (Supplementary Table 1).

The decision context will be ranking medication for type 2 diabetes. 
The clinical scenario presented will be an adult patient with moder-
ately uncontrolled type 2 diabetes (glycated hemoglobin-7–9 g/dl). 
The stated decision goal will be to rank the options for type 2 diabetes 
treatment. Two criteria will be defined as determining the best treat-
ment of type 2 diabetes: 1) to maximize benefits via glucose reduc-
tion; 2) to minimize medication adverse effects. The criteria for maxi-
mizing benefits will be focused on reducing glycated hemoglobin; the 
criteria for minimizing medication adverse events will be sub-divided 
into two sub criteria: minimizing non-serious harm and minimiz-
ing serious harm. The serious harms include severe hypoglycemia, 
congestive heart failure, acute pancreatitis, and bladder cancer. The 
non-serious harms include fractures, weight gain and gastrointestinal 
symptoms. The five medication options that will be considered are 
metformin, sulfonylureas, exenatide, sitagliptin and pioglitazone.

Step two: assembling and organizing outcome information 
and presentation of the evidence matrix
We will use several sources of data for the decision-analysis. The 
treatment-specific probabilities or mean differences for objectives 
at the lowest level of the hierarchy will be identified from the FDA 
label or medical review documents available for each drug as avail-
able on the FDA website. In the absence of quantitative data on the 
specific objectives, we will substitute data from a Comparative Ef-
fectiveness Review of diabetes medications developed under con-
tract from AHRQ18.

These treatment-specific quantitative data (“evidence matrix”) will 
be presented relative to either the comparator identified in the deci-
sion context, or to placebo/usual care (see section on, “Presentation 
of objectives”).

The data from the evidence matrix will be formatted to create a 
visual representation which facilitates interpretation. Formats for 
presentation will be considered based on Dolan et al.19 and will 
include display of risks on a plot with 2 axes; bar charts displaying 
risks; flow charts displaying risks; and pictograms that depict prob-
abilities by displaying a box that contains 100 items, some of which 
are filled. These formats will be compared and discussed among 
the study team, and the final presentation format selected by the 
study team will be used to display evidence on objectives during 
AHP sessions. See Supplementary Figure 1 for the different visual 
representations to be considered.

Step three: making comparisons among the alternatives
Comparisons among alternative drugs relative to criteria: We will 
compare the alternative drugs’ ability to achieve the decision goal 
(i.e. best treatment for type 2 diabetes) by making comparisons 
among the alternative drugs with regard to fulfilling each criterion. 
This will be conducted using standard AHP pairwise comparisons 
among the alternatives for each of the benefit and risk criteria defined 
in the previous step using the 9-point ratio scale. This “bottom-up ap-
proach” will be used to account for the potential consideration when 
one key assumption for AHP – that the higher level of elements in the 
hierarchy are independent of lower level elements – may not hold.

Comparisons among the criteria: The same pairwise comparison 
method will be used to determine the priorities of each of the crite-
ria relative to the decision goal (i.e. safe and effective medication 
for type 2 diabetes).

Step four: combining judgments’ to see how well 
alternatives can meet the goal
We will use the standard AHP weighting to combine the results of 
the judgments made in step three to determine the relative abilities 
of the medications to meet our stated goals for the decision context. 
Relative differences > 1.1 will be considered significant.

Step five: sensitivity analysis
We will explore the impact of different judgments’ on the relative 
importance of the criteria varying their priorities from 0 (no im-
portance) to 1 (most important) and recalculating their alternative 
scores. We will invite input on the relative importance of the criteria 
from various stakeholders and conduct additional sensitivity analy-
sis to determine their impact on the decision goals.

Delivery of the AHP web based instrument. The AHP instrument 
will be delivered as a series of questions in an online version of 
Expert Choice. The first screen, or “welcome screen”, will present a 
comprehensive description of the decision context, instructions as to 
how pair-wise comparisons should be judged using a ratio scale, and 
instructions for navigating through the experiment. Each subsequent 
screen will contain a set of pair-wise questions designed to elicit 
each respondent’s opinion on the relative weight of each objective or 
alternative in terms of meeting the overall goal or relevant objective.
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Alternatives will be presented first, then specific objectives, moving 
from the bottom of the hierarchy up to the decision goal. A bottom-up 
order of presentation was considered more appropriate than a top-
down order because expert respondents will have underlying knowl-
edge about details that could influence decisions at higher levels in the 
hierarchy in an uncontrolled manner. For pair-wise comparisons of 
objectives and sub-objectives, participants will see the text: “Which 
of the two objectives below is more important?” For pair-wise com-
parisons of alternatives, participants will see the text: “Which of the 
two alternatives below is more preferable?” Rating of alternatives is 
necessary in order to transfer the evidence into subjective compari-
sons of importance on the ratio scale. The Expert Choice software 
translates all judgments to a ratio scale, regardless of whether they 
are entered using a verbal, graphical, or numerical scale.

The maximum number of pair-wise comparisons will be presented 
in order to give the best possible accuracy. Participants will be able 
to click on information icons to display evidence-based information 
(described above in “Presentation of objectives”) on how each alter-
native meets the relevant objective. The instructions on the welcome 
screen and questions will be drafted according to survey method-
ology best practice and will be tested and redrafted as necessary 
by the study team. Participants will be able to see their individual 
intermediate results throughout the process and their overall results 
when the process is completed. The option for participants to see 
their inconsistency ratios will be turned off because presentation 
of the inconsistency ratio may encourage participants to aim for 
consistency over accuracy. At the end of the process, participants 
will see a “thank you” screen which will provide a brief overview 
of the analysis process and group session as well as contact details 
for the principal investigator and ethics committee. Analysis will 
be conducted using the ideal mode, and various sensitivity analyses 
will be conducted for the group session.

Conduct of the AHP sessions
Participants will be invited to participate in one individual session 
and one group session. Trained interviewers who are co-investiga-
tors on the project will schedule one-on-one appointments with  
respondents in which they will complete the instrument and probe 
questions. Interviews will take approximately 90 minutes. Once all 
pretests are completed, individual and group results will be ana-
lyzed and presented to respondents in a group debrief session last-
ing approximately 60 minutes. This will provide respondents with 
further opportunity to comment on the face validity of the approach 
and to raise any additional concerns about the instrument.

The individual interviews will involve an experienced investiga-
tor working one-on-one with each respondent to work through the 
AHP task and conduct the cognitive debriefing concurrently. Inter-
views will be scheduled at quiet locations and times convenient to 
the respondent and will take approximately 90 minutes to complete. 
Respondents will not be remunerated for their participation. Re-
spondents will not be asked to provide any personal health informa-
tion, which helps minimize the risk of breaches of confidentiality.

At the end, participants will be invited back for a group session. The 
objectives of the group session are: 1) to present the group results from 
the AHP and any significant findings from the cognitive debriefing; 2) 

to assess the extent to which respondents agree with the experiment’s 
findings; and 3) to assess whether they find the method sufficiently 
trustworthy to consider using it in other decision making contexts.

The group session will be held in a secure location. It will take ap-
proximately two hours, and respondents will not receive remunera-
tion. The agenda for the group session will include presentation of 
overall results followed by results at each level of the hierarchy. For 
each trade-off in the hierarchy, presentation of results will be ac-
companied by discussion of any outlying results, with respondents 
encouraged to discuss reasons for differing views. Where there is 
significant heterogeneity in responses, as measured by the standard 
deviation of the priority weights, or where respondents do not agree 
with results, investigators will show the impact on results of al-
terations to responses and/or the evidence matrix. The session will 
conclude with a short poll on the extent to which respondents agree 
with the findings and trust the method.

Cognitive interview and evaluation
Cognitive interviewing will be conducted alongside the individual 
interviews. The cognitive debriefing protocol will be developed 
based on standard methodology building on methods used for cog-
nitive debriefing of conjoint analysis instruments. The protocol will 
involve prospective and retrospective probing, as well as assessing 
information volunteered by participants to assess the AHP instru-
ment according to the following checklist shown in Table 1. Inter-
views will be recorded and transcribed, if agreed to by respondents, 
to facilitate analysis of the cognitive interviewing information. 
Analysis of the cognitive interview will involve assessing the extent 
to which the scale performed adequately on each of the checklist 
items. Major themes or concerns about the instrument will be elicit-
ed from the transcripts and presented through representative quotes.

Study investigators
The study team will comprise of co-investigators with methodo-
logic expertise in preference assessment methods, decision analy-
sis, evaluation of pharmacotherapeutic published and unpublished 
literature, epidemiology, and clinical care of type 2 diabetes. The 
study team will meet for at least 45 minutes each week to discuss 
and refine the decision context and model development. One mem-
ber of the team will take primary responsibility for development of 
the decision context and model based on study team discussions 
and feedback during validation sessions.

Protection of human subjects
The protocol was approved by The Johns Hopkins Medicine Institu-
tional Review Board. Risks to human subjects are minimal because 
the tasks involve opinion research, with no medical interventions 
or collection of personal health information. Participants will be 
provided with information about the study at the beginning of the 
individual sessions and asked for their consent to participate. They 
will be informed that they do not have to answer all questions and 
that they can withdraw from the study at any time without penalty.

Discussion
We will provide the FDA with a new and innovative decision mak-
ing method to ensure that potentially life-saving treatments are 
available to patients while protecting public health. The results 
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from this study are likely to benefit patients and regulatory deci-
sion-makers in making judgments about the risks and benefits of 
drugs and devices.

Our study will provide a demonstration of the development and 
conduct of an AHP in the context of benefit-risk analysis that might 
occur in a committee setting. Using the AHP can aid, support,  
and enhance the understanding of decision-making processes. 
Cognitive interviewing will provide detailed qualitative data that 
could be used to improve the validity, clarity, and usability of the 
instrument.

Our protocol has several strengths. First, the AHP will be developed 
in an iterative manner that incorporates expert feedback at several 
steps in the process. While all participants will be experts in diabe-
tes, each group will include some people who are new to AHP. This 
structure ensures that all technical considerations are addressed but 
also that the instrument will be as accessible as possible for people 
using an AHP for the first time. Second, this study will include for-
mal process evaluations at several steps in the process, which gives 
structured insight into users’ perspectives on the performance of the 
instrument and confidence in the method. Third, we will evaluate 
the results of the cognitive interview to ensure confidence that the 
process is valid.

This will be the first study to use the AHP to rank alternatives for 
treatment of type 2 diabetes. The findings will be compared to other 
applications in the healthcare literature where the AHP has been 

used in a committee-style decision-making process20,21. The study 
will determine to what extent the optimal choice of treatment for 
type 2 diabetes depends on the performance of the alternatives on 
various benefit and harm outcomes, and the importance assigned to 
these outcomes.

This study will provide information on a novel comprehensive ap-
proach using the AHP to systematically address the risk-benefits in 
a transparent patient-centered evidence-based manner.
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Table 1. Checklist used to guide cognitive interviewing.

Category Item

Validity of the objectives

Hierarchy: Do respondents understand the decision goal and objectives at each level of the hierarchy?

Evidence: Do respondents understand the way evidence is presented?

Information: Is there omitted information (e.g., are the questions and evidence presented sufficient)?

Choice tasks

Task understanding: Do respondents understand the task?

Perspective: Are respondents answering from the correct perspective?

Trade-offs: Are respondents willing to make trade-offs?

Overall survey instrument

Comprehension: Is the reading level appropriate?

Burden: Is the respondent burden appropriate?

Engagement: Are respondents engaged in the task?
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Supplementary figure

GI Side 
Effects

74 without 
nausea

100 
patients

100 
without 
diarrhea

Sitagliptin 
vs. MET

97.5 
without GI 
disorder

40 with 
diarrhea

27 with 
diarrhea
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diarrhea
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100 
patients

SU vs. 
MET

Pio vs. 
MET

Exenatide 
vs. MET

60 without 
diarrhea

2.5 with GI 
disorder

100 
patients

100 
patients

100 
patients

73 without 
diarrhea

A

B

Supplementary Figure 1. Visual representations of data. A) The flow chart shows the occurrence gastrointestinal (GI) side effects by 
diabetes medication pair. B) Bar chart shows excess number of patients per 100 with GI side effects. SU-Sulfonylureas; MET-Metformin; 
Pio-Pioglitazone.
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Supplementary Table 1. Open-ended questions to obtain feedback on initial model.

Diabetes Medication Decision Model: feedback form

Thank you for participating in the discussion about the Diabetes Medication Decision Model. In order to improve the model we would 
appreciate some written feedback from participants. Please take a few moments to share your thoughts about the model.

• What is your general impression of the model (e.g., structure, relevance to actual decision making)?
• Was the model missing anything, and if so, what?
• Was there anything in the model that should not be there and if so, what?

Supplementary table

Appendixes

Appendix A. Recruitment email

PURPOSE
This email is to request your participation in a research study.  The purpose of this study is to pilot an instrument for benefit-
risk decision making regarding diabetes medications.  You are being asked to participate because you have been identified 
as an expert in diabetes research or clinical practice, similar to the potential user profile of this type of deliberation process. 

PROCEDURES
Participation in the study will involve attending two sessions.  The first is a one-on-one session of up to 90 minutes duration 
in which you answer questions online, on paper, and verbally with an interviewer.  The online questions are from an Analytic 
Hierarchy Process (AHP) instrument we have developed.  You will be asked to make paired comparisons regarding the impor-
tance of attributes of diabetes medications.  The paper questions are from a Conjoint Analysis instrument we have developed 
to mirror the AHP instrument.  You will be asked to compare profiles of hypothetical diabetes medications and to choose which 
ones you prefer.  Throughout both sets of questions you will be asked questions aiming to understand how you are answering 
the questions in order to determine whether the instruments work as they should.

The second session is a group seminar with other respondents, lasting up to two hours, in which we will present and discuss 
the results, seek your feedback on their face validity, and conduct sensitivity analysis.

RISKS
If you agree to participate there is a risk that information you provide during the interview and/or the group session could be 
revealed and attributed to you.  In order to minimize that risk, we will not record your name or other identifiable information 
and will request that participants in the group session treat all information disclosed by other participants as confidential.

BENEFITS
You may find participation in this study to be beneficial in terms of learning about emerging multi-criteria decision making 
techniques and gaining insight into the decision-making considerations used by fellow experts in diabetes.

VOLUNTARY PARTICIPATION
You do not have to agree to be in this study.  If you do not want to join the study, or choose to discontinue participation at any 
time, there will be no penalty for you.  You may refuse to answer any questions that you do not wish to answer.  

If you have any questions about your rights as a research participant, or if you think you have not been treated fairly, you may 
call the Johns Hopkins Institutional Review Board (IRB) at 410-955-3008.
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Appendix B. Evaluation form 

Performance of  the group decision-making process using the Analytic Hierarchy Process (AHP): 
evaluation form

Please indicate the extent to which you agree with the following statements and provide comments.

Key: 
Strongly disagree Disagree Neither agree nor disagree Agree Strongly agree

1 2 3 4 5

The AHP method could take into account all risks and benefits of 
medications under consideration. Comment:

1 2 3 4 5

The ranking and weighting of medications and objectives reflect the 
views of the group. Comment:

1 2 3 4 5

It was straightforward to interpret results from this demonstration.
Comment:

1 2 3 4 5

This method could be adapted to take into account for new information 
on risks and benefits. Comment:

1 2 3 4 5

The tool used (AHP) could be useful to facilitate group decision making in 
other contexts. Comment:

1 2 3 4 5

This method could be useful for considering uncertainty in a decision.
Comment:

1 2 3 4 5

I have confidence in this process.
Comment:

1 2 3 4 5

How does this process compare to the usual process of decision-making in committees 
(e.g., in terms of transparency, facilitating communication)?

What did you find useful about this group decision-making process?
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judgements”? What process will they use?

Also, what does “ ” actually refer to? The manuscript ismeet our stated goals for decision contexts
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benefit-risk analysis, with the intent of submitting the research findings for consideration by the FDA.
 
The authors made efforts to elaborate on the AHP methodology. However, in the process of doing so, too
many (at times unnecessary and confusing) details were presented:
    

Figure 1: The AHP hierarchy is unclear. The decision box at the top is not indicative of the
hierarchy structure associated with AHP and should be replaced by a goal box (rectangle). The
diagram also presents the drugs (decision alternatives) as the lowest level of the hierarchy; that is,
a sub level of all other levels. The authors need to present them as decision alternatives and not as
a lower level hierarchy.
The second to last paragraph of page 4 is unclear. What do the authors mean by “irrelevant

”? How does the distributive mode of Expert Choice help “alternative examine….results for
”?robustness

Step 1, page 5: The authors state that “more specific objectives will be placed below the general
” Do they mean criteria? Why should they aim for seven or fewer objectives (criteria)?objectives…

Step 2, page 5, final paragraph: The sentence “Formats for ….based on Dolan et al…box
” is unclear. What is the substance of Dolan ? What does the entirecontaining 100 items… et al

sentence mean? The authors need to a better explanation in this paragraph. Also Supplementary
Figure A is unclear and not properly explained.
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pair-wise comparison of the decision variables to determine the priority ratings of the variables yet
now, in addition, the authors want to carry out a pair-wise comparison of alternatives. The
alternatives are supposed to be evaluated against the global priorities.
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to test the model with patient (page 5, step one, second paragraph). A medical experiment ofone 
this nature (that could lead to far reaching decisions), should be tested using an adequate amount
of data theerby increasing the generalisability of the model.
If this paper is a proposal paper (as I understand it to be), the authors do not need to discuss
implementation issues such as the looks and prompts by .Expert Choice
Have the authors considered other concomitants that could affect the benefits and harms
associated with a given drug? For exampple age, gender, race, and other genetic factors could
contribute to the benefits and risks associated with a given drug. A fuzzy-cognitive map technique
would likely produce a better result than AHP in the sense that it is a better tool for modelling cause
and effect relationships.

 
In all, the idea of the study is very good. The authors need to better decide on the appropriate technique
for modelling drug risk-benefit analysis, and clearly describe the technique.
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