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1 Introduction

1.1 Background

Contextual Inquiry (CI) is a user centered design research method based on a qualitative
data-gathering and data-analysis methodology. It involves understanding a user’s needs by
observing and interviewing them in their natural environment or in other words, in the
context of the systems they interact with on an everyday basis. The application of Cl is

based on the following three principles:

1. Data gathering must take place in the context of the user’s environment.
2. The data gatherer and the user form a partnership to explore issues together.
3. The inquiry is based on a focus; that is, it is based on a clearly defined set of

concerns, rather than on a list of specific questions (such as in a survey).

Cl is usually preferred over other tools like interviews because it takes into account the
user’s context and their physical surroundings. The participants are observed in their envi-
ronment as opposed to an interview which could be conducted anywhere and whatever the
user shares in an interview may be influenced by their views and experience. Thus, the data
gathered through observing the user in their environment is more realistic as it does not

solely rely on the user’s information sharing.
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In recent times CI has also been applied to healthcare research. To give an example, with
the increasing use of electronic health records systems, CI has been found to be useful in
identifying customer needs to design better electronic health records systems. It is now also
finding its way into determining healthcare providers needs beyond just their interactions
with technology, and instead looking at a holistic picture of healthcare providers needs in
their environment including their interactions with technology, their interactions with the

population around them, and other subsystems within the hospital, etc.

1.2 Motivation

As noted above, the ClI technique is a popular tool in Systems Analysis and gaining popu-
larity in its application to a healthcare setting. One of the reasons for its popularity is the
richness of data that it provides. Due to this, the process of implementing ClI is understand-
ably complex. A typical Cl implementation involves various forces at play, all of which

influence the execution and outcome of the effort.

Although the use of CI is widespread, there has been little attention given to the process of

applying CI, and to understand the forces on which this process depends.

The primary motivation behind this study was to gain a deeper understanding of the process
of implementing Contextual Inquiry from the perspective of identifying these underlying
forces. By closely examining the implementation of the CI it may be possible to discover
the positive and negative forces which support or oppose the successful implementation of

Cl.



1.3 Impact

If the positive and negative forces which influence the implementation of CI are known
and codified, it will serve as a guide and starting point to anyone who wishes to apply CI.
It will help the team implementing the CI methodology to be better prepared in terms of
knowing what works and what doesn’t. They will be aware of the risks and possible failures
and can plan their process better. This will also allow them to optimize the time and re-

sources that they will be investing in such a project.

1.4 Purpose

The purpose of this study was to identify the factors that affect the implementation of Cl
applied in a healthcare setting, and explain which factors act as facilitators contributing
towards the success of the project and which factors act as barriers hindering the success

of the project.

The CI project observed in this study focused on understanding systems breakdowns that
cause healthcare provider (e.g. physician) burnout. However, the results from the study are

generalizable to any healthcare setting.

An additional purpose of this study was to identify the critical decisions made during the

execution of a Cl implementation project that have a strong impact on the outcomes.

1.5 Setting

This study is based on observations and analysis of a Cl implementation project at the

University of North Carolina at Chapel Hill. The said Cl implementation project was part
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of a larger ongoing project that focused on physician wellness and it included a total of 8
Contextual Inquiries performed with 8 Hospitalists from two participating hospitals over a

period of 3 months.

The CI Implementation Team (Cl Team) is made up of 5 members:

=

One Project Lead
2. One Project Manager

3. Two Provider Subject Matter Experts

&

One Human Factors Subject Matter Expert

This CI team was observed closely in action as they went through the implementation of

CI methodology to identify system breakdowns in a hospital setting.

1.6 Research Questions

This study monitored the implementation of Contextual Inquiry when applied for identify-
ing system breakdowns and opportunities for improvement in participating hospitals. The
aim was to identify facilitators and barriers contributing to successful Contextual Inquiry

project implementation that can be generalized for broader uses.

Research Question 1: What are the critical factors (facilitators vs. barriers) contributing

to a successful Contextual Inquiry implementation process?

Research Question 2: What are the patterns of critical actions and decisions during the

Contextual Inquiry implementation process associated with successful implementation?



2 Literature Review

2.1 Contextual Inquiry

Contextual Inquiry (CI) is a user based design research method where participants are
asked to perform their work just like they normally do every day, and while they perform
their day-to-day tasks in their natural environment, they are observed by one member from
the research team to identify the key areas of failures and obstacles. It is performed with
one participant at a time. The key difference between Contextual Inquiry and other research
methods is that a CI participant needs to take up a more active role in the interaction and
the shadowing session. Contextual Inquiry can be applied to any domain. Automobiles
industry for example, has also used this methodology to understand the user needs. The
first Contextual design project undertaken by General Motors, titled “Journey”, used Con-
textual Inquiry to gain a deeper understanding of how drivers interact with today’s infor-
mation systems in a vehicle so that they could provide for a better experience to their cus-

tomers (Gellatly et al, 2010).

2.2 Importance of Contextual Inquiry as a Research Tool

What makes CI better than other available methods is that it provides a very high level of
detail with the data coming directly from observations and not only relying on a user’s

narrative. It can reveal subtleties which may not seem important to the participant and they
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may fail to mention in an interview or discussion (Nilsen, 2015). Cl allows for getting those
details which the observer may feel are important from the research perspective, even if
the participant does not see it as very important. But because these sessions are led by the
participant, it takes into account their perspective, their needs and their issues. It has a
comfort level for the participant as it is done their natural environment and does not invite

an unnatural behavior from them. This also leads to getting more accurate information.

2.3 Application of Contextual Inquiry in Healthcare domain

There is very little literature on the use of Contextual Inquiry in healthcare settings (Asan
et al, 2012). There were two empirical studies that used CI to gather data about end users’
needs and their interaction with some technology solutions like an electronic nursing doc-
umentation system and their viewpoint on the use of those technologies (Viitanen, 2011).
It also brought to attention some specific challenges that a clinical setting posed, like pri-
vacy issues and the hectic and chaotic nature of clinical work. So far, the literature indicates
that in healthcare settings Contextual Inquiry has been used to understand human interac-
tion with technology, but has not been explored as a tool to understand system breakdowns
that arise out of other interactions within a system such as human-to-human interactions,

department-to-department interaction, etc.

Lately, there are increasing number of examples of Contextual Inquiry being applied in
usability evaluation of healthcare systems (Coble et al, 1997; Miller et al, 2018; Sheehan
et al, 2012; Stage et al, 2018). However, there is not much literature available on specific

tools or techniques that can be used to evaluate if a Contextual Inquiry itself has been
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successful or not. If one can identify what works and what doesn’t in successfully deploy-
ing Contextual Inquiry as a tool in projects in a healthcare informatics settings, then it can
greatly increase the chances of success of such projects and lead to development and adop-

tion of healthcare systems that closely address the needs of their users.

2.4 Outcomes of Successful Implementation of Contextual Inquiry

As a result of a successful implementation of Contextual Inquiry, system breakdowns are
identified and if they are fixed it results in increased system efficiency which eventually
leads to reduction in time required to perform certain steps or actions, and this allows the
user to focus on their key actions and be more productive at their work. For example, a
sign-on to the system should be easy and the physician should be able to view radiology
reports easily rather than having to struggle looking for the report. Successful Cl is able to
reveal where exactly in the chain of steps is breakdown. Sometimes, the findings of a Con-
textual Inquiry can also lead to creation of new tool altogether. For example, a Clinical
Information Tool could be created based on the outcome of a Contextual Inquiry (Anna et

al, 2001).

Another key outcome is that the participants feel like the project is really focusing on their
requirements. According to a study conducted to identify a physician's’ true needs, the
physicians felt like they are part of the project and believe that the project is really being
driven by their needs. This is mostly due to the fact that with CI, the observers spent an
extended amount of time with each physician in a one-on-one setting actively inquiring

about their needs, wishes, and problems (Coble et al, 1995).
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This results in more enthusiastic participation and more involvement on their part. The
actual success of the implementation of the CI methodology really depends on how the
users feel after changes have been made as a result of the recommendations made based on

the findings from the CI.

2.5 Challenges in implementing Contextual Inquiry for projects

There are also some known challenges associated with the implementation of Contextual
Inquiry. First, there must be a balance between an interview and an ethnographic observa-
tion approach. Participants may not be sure of what Contextual Inquiry is, which may lead

to some apprehension form the participant, and this can influence the inputs they share.

Secondly, sometimes participants may either go into an interview state and only answer
questions they are asked instead of actively explaining their tasks and activities to the ob-
server, or they may go into an ignorant state while they are in the process of performing
their everyday tasks and not really provide sufficient details as they go about it. Thus, it
requires balance not only from the researcher, but also the participant. Participants would
have to lead these shadowing sessions because they are the ones who are the experts in
what they are doing and can explain every little detail of what they are doing and why. This
is also important because if the participant is not very actively involved the observer will
have to ask a lot of questions which could make them feel like they are pestering the par-
ticipant. Some participants tend to be more comfortable and more familiar with the tradi-

tional “sit back and answer questions” or “perform tasks as told” response.
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Also, being observed can be awkward for a lot of people. It can cause them to behave
unnaturally or out of character and that will essentially defeat the whole purpose of doing
a Contextual Inquiry, the purpose of which is to observe the user in their natural setting
and in their natural behavior which can reveal their true needs and frustrations. Sometimes
people can include other people to try and provide more information and make it more of

a group session.

Finally, there is a concern that sessions may not be long enough to allow gathering as much
information as would be needed for some meaningful interpretations, and it could also be
that one session may not be enough to gather all the information that is required to really
make the inquiry a useful activity. It is possible that by coincidence the shadowing happens
on a day that is not a typical day for the user. This will not give the actual picture of the
user’s everyday work and actions. It was noted that sometimes participants don’t go into
too much details. They may not always understand that every little detail matters. When
doing a Cl in a domain that is unfamiliar to the observer, the participant may forget that
and may use jargon specific to the domain. There is also a possibility that these sessions
might turn into ranting sessions where the participant sees this as an opportunity to com-

plain about everything that they feel is wrong at their workplace.

2.6 Effectiveness of Contextual Inquiry in Health Informatics

While there is a lot of literature on Contextual Inquiry as a methodology, it appears that
the use of Contextual Inquiry has not examined closely in healthcare. Lately, there are
increasing number of examples of Contextual Inquiry being applied in usability evaluation

of healthcare systems (Coble et al, 1997; Miller et al, 2018; Sheehan et al, 2012; Stage
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et al, 2018). However, there is not much literature available on specific tools or techniques
that can be used to evaluate if a Contextual Inquiry itself has been successful or not. By
identifying what works and what doesn’t in successfully deploying Contextual Inquiry as
a tool in projects in a healthcare informatics settings, then the chances of success of such
projects can improve greatly, leading to development and adoption of healthcare systems

that closely address the needs of their users
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3 Methods

3.1 Approach

As outlined in the previous sections, the primary goal of this study was to understand the
process of implementation of the Contextual Inquiry methodology (henceforth also re-
ferred to as CI methodology) in a healthcare setting, with an aim to arrive at a concrete list
of facilitators and barriers that influence the implementation of this methodology. An ad-
ditional goal was to understand what critical decisions were taken during such implemen-

tation which had a significant impact on the outcome of the process.

In view of the above goals, a two-phase approach was adopted in this study. The first phase
was exploratory data collection and analysis. The first phase employed direct observation
of weekly team meetings of the CI Implementation Team (henceforth also referred to as
the Cl Team), and semi-structured interviews with each member of the team. This phase
helped identify the foundational elements of Cl implementation factors, including the crit-
ical decisions taken during the process and a bucket list of factors influencing the process.

This list of factors was then used to set up the second phase.

The second phase involved a survey developed on the basis of the factors identified in the
first phase, and a group discussion among the CI Team members to capture the in-depth

reflections of each of the members. This structured data collection and analysis led to the
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final results reported in the results section. Across both the phases, it was important to get
the perspective of the team members, how each of them looked at the process, and how an

individual’s role in the process shapes their perspective.

3.2 Data Collection

The data was collected over a period of 3 months through direct observation, semi-struc-
tured interviews, and 1 session in which a survey was administered to the Cl Team fol-
lowed by a group discussion on each of the factors in the survey. Some of the documents
and artifacts that were created during the implementation of CI were also collected for
reference. Each of the data collection methods is discussed in detail below. The methods
have been reported in a chronological order to help the reader understand the journey of

this study.

3.2.1 Phase I: Direct Observation and Interviews

3.2.1.1 Direct Observation

One of the methods for data collection in the first phase was direct observation. For the
direct observation, it was decided that immersion would be the best way to observe a team
in action. The CI Team was observed across 10 weekly project meetings which were ob-
served for 2 hours each. The weekly project team meetings allowed observing the team as
they went about each step of the CI Implementation and discussed the shadowing process,
created models based on the information collected, and planned the next steps. This also
provided an opportunity to observe the team dynamics which has an important role to play

in the execution of any project.
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Notes were taken either on the laptop or a notepad when something noteworthy was ob-
served during the meetings including details such the resources being used (e.g., white
board, projector, etc.), layout of the room seating, activities undertaken by each team mem-
ber in the meeting. Team members were also asked for their inputs when there was more

information required.

3.2.1.2 Interviews

Another important method of data collection in this study was one-on-one semi-structured
interviews with every member of the CI Team to capture their experience with the CI im-
plementation process. Additionally, two interviews were conducted with the Project Man-

ager to understand timeline of the project and identify critical decisions.

There were 6 interviews conducted in total

. Project Lead — 1 interview

o Project Manager — 3 interviews (1 for process experience, 2 for timeline)
o Provider SME — 1 interview

. Human Factors SME — 1 interview

Semi-structured interviews were chosen as one of the methods for data collection because
this was a qualitative study, and the nature of data being collected was more subjective
than concrete numbers. It was also clear that the perspectives of each ClI Team member
would vary based on their role and this was the best way to capture their understanding of
the process and their perspective of the factors that affected the implementation of the

methodology.
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In addition to getting the perspectives and identifying a list of facilitators and barriers,
another important insight gathered from the Project Manager’s interviews focused on the
project timeline was about the critical decisions that were made during the process that
influenced the outcome. In these interviews, the Project Manager reflected through every
single meeting that took place during the implementation. A hard copy of the meeting cal-
endar was annotated with the key points discussed in each meeting and the key decisions
made throughout the process. The Project Manager also explained why these decisions
were considered critical and what impact they had on the overall project. This validated the
findings from the discussion among the team members observed in the direct observation

sessions.

The interviews were semi-structured in nature, with some questions prepared ahead of time
to make sure no critical element that needed to be discussed was left out of the interview.
The decision to keep the interviews semi-structured comes from the need to let the inter-
viewees share their experience and perspectives in addition to answering specific and

pointed questions.

The questions in the interview guide were a mix of specific and open-ended. Due to the
semi structured nature, the interviewees were free to add any information they felt was
relevant to answer the question completely and satisfactorily. The interview questions are

present in the appendix for reference (Appendix A).

The interviews were conducted in the same building in which the Cl Team was based and
all the team meetings were held. For each interview either the library or a conference room

was reserved depending on the availability. The location was chosen with the interviewee’s
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comfort in consideration. It was believed that the interviewees would be more comfortable
in a familiar setting and in the setting that they executed their project. This would allow for
them be more receptive and in a more project-oriented state of mind and able to think more

deeply and clearly about their experiences.

The duration of the interviews was generally 40-60 minutes except for two interviews with
the Project Manager that lasted between 1.5 and 2 hours in which the entire timeline of the
project was discussed. During the interviews, the laptop was used to refer to the interview
questions. A notepad was also used to capture any thought which might be referred to later
or to note down a question that would come to mind as a result of what the interviewees
shared. The laptop and notepad were placed on the side to ensure complete attention to-
wards the interviewee and to keep the interviewee interested and motivated to share their

perspectives.

The interviews were audio-recorded using the Smart Recorder recording application on the
interviewer’s personal phone. Prior to the start of each interview, the purpose of the inter-
view and the purpose of the study was explained to the interviewees and they were also
asked for their consent on the audio recording. They were informed that the purpose of
recording the interview was only so that it could be referred to during the data analysis
stage when synthesizing the data and so they could be given complete attention during the
interview and not be distracted by note-taking. The interviewees were also told that they
were free to take a break when they needed and if at any point they felt uncomfortable or

unable to continue with the interview they could ask for the interview to be stopped. It was
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also explained that they could ask for the recording to be stopped at any point if they wanted

to share something that they did not want on record.

The recordings were only kept on the interviewer’s personal phone and were not shared

with anyone. They will be purged at the completion of the study.

3.2.1.3 Documents and Artifacts

An additional data collection done during this study was the collection of some documents
and artifacts that were created during the implementation process. These were collected to
provide a better understanding of the Contextual Inquiry implementation process. The doc-
uments and artifacts that were collected are listed below and the images are available for

reference in the appendix (Appendix C).

e Affinity Diagrams — During the interpretation sessions after the shadowing of the
Hospitalists, the CI Team would collectively analyze the data collected and create
affinity diagrams to identify the key themes of the issues that were causing Provider

burnout.

e Charts — Another kind of artifact created during the interpretation sessions were

charts detailing the step by step activities of the day of a Hospitalist.

e Notes — During the shadowing the researchers took notes using a notepad and pen
to record any detail that seemed important. These notes were then used for discus-

sion and to build affinity diagrams.
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e Voting sheet — One important step in the CI project was the validation that was
carried out with the Hospitalists. At the end of the shadowing process, in a session
with the participating hospitalists, the hospitalists were given a sheet which had all
the themes of the burnout factors and they were asked to vote on the basis of what

they thought were the key issues.

e Images of physical space — Images of the physical space where the team mostly met
were also collected to emphasize the importance of resources like a meeting space,

whiteboards, projector and screens, etc.

3.2.2 Phase Il: Survey and Group Discussion

3.2.2.1 Survey

Upon completion of the interviews, a survey was administered to quantitatively capture the
varying perspectives of each of the CI Team members. This survey also served as the pri-
mary driver for the results of this study. Its construction was based on the inputs shared by
the CI Team members during one-on-one interviews. It captured all possible factors that

could have affected the implementation of Cl methodology.

Responses to the survey items were made on a five-point scale with the following gradi-

ents:

o High Negative Impact
o Low Negative Impact

° No Impact
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o Low Positive Impact

o High Positive Impact

For each of the factors, the survey captured both - presence and absence - of the factor. To
explain this better, there could be three cases. The presence of a factor could impact the
implementation positively, negatively or have not impact at all. Similarly, even the absence
of a factor may impact the implementation positively, negatively or have no impact at all.
It was important to understand this as some factors would have a strong impact either by
their presence or their absence. For example, the presence of internal team support is some-
thing that will strongly positively impact any project and the absence of it will strongly
negatively impact any project. But the presence of a factor like having a specific skill within
the team may be an added asset and may positively impact the project, but its absence may

have no impact whatsoever.

The survey was administered on paper at the beginning of a group discussion after all the
interviews had been conducted. This served as the basis for the group discussion where
every team member shared their perspective of each factor. It was not revealed to the par-
ticipants that the factors would be discussed in the group discussion. This was done to
encourage them to share their genuine thoughts and feelings about each of the factors. A

copy of the survey is available in the appendix (Appendix B) for reference.

There were 33 factors captured in total. At the time the survey was administered, the factors
were arranged in no particular order. This was done on purpose to get the participants to
think about each of the factors in isolation and not get biased due to a carryover effect from

one factor to the next. Apart from the random arrangement of the factors for the purpose
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of administering it, the factors were divided into six broad categories. These categories
were based on the themes that the factors had in common. The themes represented the kind
of influence that its comprising factors had on the project. The categories and the factors

under each of the categories are listed below:

Table 1 List of Factors

External Support Factors

The factors falling under this category are the ones that affect the overall project throughout its duration.

e Physical resources support (like meeting space, flipcharts, post its, etc.)

e Leadership Support and buy-in

e  Flexibility available to the Cl Team in driving and executing the project

e Faith and trust in the methodology by the entire ecosystem of the project (leadership, executing
team, supporting teams, etc.)

e Having the support of other teams/groups (like ISD, EEP, etc.)

e Individual team members and the team being acknowledged and appreciated for their work and
contributions

Cl Team Composition

The factors falling under this category are some characteristics of the ClI Team members and the team,
which influences their role and contribution in the project.

e Specialized skills of each of the team members in the Cl Team

e Arrelatively small project team comprising of 5 members

e The CI Team having the same level of experience with respect to the ClI methodology

Cl Team Readiness

The factors falling under this category are the ones that affect the Cl Team’s readiness for such a project.
e  Prior experience of the Contextual Inquiry methodology or a similar methodology/approach
e Having prior knowledge of some of the issues that exist
e A sense of urgency on the project
e Having clarity on the vision and expectation

Project Management

The factors falling under this category are the ones that affect the Project Management aspect of the Con-
textual Inquiry Implementation Project.
e Deciding on the scope of the issues at the beginning of the project
e Deciding on the scope of the issues after the observations have been completed
e The set of Cl participants being decided by the Hospitalists leadership rather than the CI Team
recruiting participants based on a carefully defined criterion
e Regular team meetings (Cl Team)
e Scheduling issues (within the CI team)
e Scheduling issues (outside of the team, with Hospitalists and other Teams)
e Role Flexibility (Each team member playing multiple roles. For example, a team member focusing
on the Human Factors aspect, but also conducting the Contextual Inquiry)
e Weather emergencies
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Cl Setup & Execution:

The factors falling under this category are the ones that affect the setup and execution of the Contextual
Inquiry process.

e Individual Researcher doing an observation (as opposed to more than one researcher doing an
observation together)

e Two or more researchers together doing an observation (as opposed to a single researcher doing
an observation)

e Striking a rapport with the CI participants (Hospitalists)

e  Flexibility in using the ClI methodology (not adhering strictly to the textbook definition or method and
tweaking the method where required)

e One researcher dedicated to doing ALL of the observations in one standard way

e  Multiple researchers doing the observations and in slightly different ways

e Project Lead and Project Manager demonstrating the process by doing the first round of observa-
tions and interpretations

e Building models together during the interpretation session (as opposed to holding discussions on
the findings and taking notes and arriving at conclusions)

e Cooperation of the systems connected to the system being observed. (For example, hospitalists
are being observed and their burden is the subject of study, but other connected systems such as
Radiology, Pharmacy, Specialists, and other such systems/entities are also involved when the is-
sues need to be fixed for Hospitalists)

e  Multiple sites where observations need to be done

Participant Characteristics

The factors falling under this category are participant attitude and characteristics that influence the inputs
shared by the participants.

e Cl Participants’ bias towards the issues that are important to them

e Less diverse set of Cl Participants in terms of Age, Gender, Race, etc.

3.2.2.2 Group Discussion

Another important data collection source was a group discussion with the CI Team after
the interviews and the survey. As mentioned earlier, the survey provided the basis for this
group discussion. The purpose of this discussion was to have the team first record their
answers on the survey and then to have to team discuss each factor in detail to understand
where and why are there differences in opinions and perspectives, and also for the team to
learn about the other perspectives and learn from each other. This also served as a collective
reflection session on the project that the team had worked on together but while in the
process of executing the project did not have an outside and post-implementation view on

what worked for the project and what didn’t work. These learnings would help in planning



21
the next phase of the project. The group discussion was held in a conference room. Each
member was first handed out a survey on paper and was asked to fill it out. The duration

of the group discussion was three hours.

At the end of the group discussion on all of the factors, each participant was asked to iden-
tify the top three facilitators and the top three barriers from their perspective. These top
facilitators and barriers were also discussed for the purpose of reflection and understanding
the individual’s perspective in their particular role, but no changes to these were made by

any of the participants as a result of the discussion.

The group discussion was also audio recorded on phone, only for reference and to avoid

lack of attention during the discussion as a result of taking notes.

3.3 Data Analysis

3.3.1 Phase I: Direct Observation and Interviews

The purpose of direct observations, using immersion, was to gain familiarity with the pro-
ject and understand the landscape of the CI Implementation process, including the individ-
ual actors, their roles in the project, their interactions with each other and with the various

elements such as artifacts, documents methods, etc.

The notes captured during each meeting were organized by chronology and from each
meeting a broad understanding of challenges and achievements from the team’s perspec-

tive was developed. The observations also led to an appreciation of the complexity of the
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process and the dynamics associated with the implementation. This analysis from observa-
tions, in conjunction with further analysis of interviews from Phase I, helped lay the foun-

dation for Phase 1.

The purpose of the interviews was to gain insight into the perspectives of the Cl Team
members experience and to arrive at a list of factors that were potential facilitators or bar-
riers that influenced the implementation process. Further, two additional interviews with
the Project Manager were conducted to identify the critical decisions that were made

throughout the implementation which contributed to the success of the project.

The first set of interviews to capture the experience of the each of the four team members
resulted in approximately 3 hours of recordings. These recordings were revisited and ana-
lyzed for broad themes related to identifying potential facilitators and barriers. In addition
to gathering responses on specific questions about facilitators and barriers, inferences were
also drawn from the responses to open ended questions. These questions were answered by
the interviewees in terms of their experiences with the project and it required human judge-

ment to infer the possible factors that may or may not have been explicitly stated.

A final list of factors was prepared and logically organized into broad categories corre-
sponding to External Factors, ClI Team Composition, Cl Team Readiness, Project Manage-
ment, Cl Setup & Execution, and Participant Influence. These categories were based on
the themes that the factors had in common. The themes represented the kind of influence
that its comprising factors had on the project. These have already been covered in a pre-

ceding section. (Table 1)
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The second set of interviews was with the Project Manager on timeline of the entire project
and resulted in approximately three hours of recordings. The discussion on the timeline
was performed specifically to elicit the Project Manager’s recollection of key events and
thereby trigger a discussion of important decisions. Based on the analysis of these inter-
views, these important decisions were further contextualized to arrive at a list of critical
decisions. To identify critical decisions from a longer list of important decisions the fol-

lowing guidelines were followed:

e Did this decision have a major qualitative impact on the outcome of the project?
For example, improvement in process, smoother experience for participants and the
team, etc.

e Did this decision have a major quantitative impact on the outcome of the project?
For example, savings in terms of time and resources, etc.

e Was this criticality of this decision supported by the evidence collected through

other data collection methods in Phase | such as interviews and direct observations?

The final list of critical decisions is presented in the Results section.

3.3.2 Phase Il: Survey and Group Discussion

The foundational work performed in Phase | helped in understanding the project, listing
potential factors and identifying critical decisions. This helped set up the Phase Il of the
research which was aimed at the primary research question, identifying facilitators and
barriers from this bucket list of potential factors that influenced the implementation of the

CI methodology. Thus, Phase Il was the primary investigation of this study.
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As outlined in the Data Collection section above, the data collected during this phase of
study was in the form of a survey administered to the CI Team, capturing their rating on
the influence of the factors. The rating from the survey helped quantify the perspectives of
team members. The respondents were asked to rate each factor’s impact on a five-point
scale, representing polarity as well as intensity of impact i.e. High Negative Impact, Low
Negative Impact, No Impact, Low Positive Impact, and High Positive Impact. For each
factor the respondents gave two ratings — one for the presence of the factor and one for the
absence of the factor. This survey was immediately followed by a group discussion among
the Cl Team members during which different team members provided context to their an-

SWErs.

Data analysis was performed on the survey responses. The understanding and information
collected through interviews and group discussion served as the foundation for building
the survey, and it also supported the interpretation of the survey responses. For example, if
in the interview one of the team members shared their perspective of the weather emergen-
cies that impacted the project, then their survey response about the weather emergencies
can be understood and interpreted better because their perspective and thought process be-

hind it is known.

The survey and all the responses from all participants were transferred to a digital spread-
sheet. The raw data collected from the survey digital spreadsheet had four different ver-

sions of the results:

e Five-point scale responses: This recorded the responses as indicated by all the par-

ticipants on the five-point scale survey.
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e Five-point scale agreement: This recorded the agreement that the participants had
on all the factors in terms of the five-point scale. Agreement on a factor (both pres-
ence and absence) here indicates that each participant responded on the exact same
point on the scale for that factor. Even if one of the participants varied on the scale

by even one point that was not considered an agreement.

e Three-point scale responses: This recorded the polarity (positive impact, negative
impact, or no impact) of the responses regardless of the intensity (High, Low). This
conversion from five-point to three-point was done manually by looking at the po-

larity of all responses by all participants.

e Three-point scale agreement: This recorded the agreement that the participants had
on the polarity of all the factors regardless of the intensity. Agreement on a factor
(both presence and absence) here indicates that each participant responded with the
same polarity for that factor not considering the intensity within the polarity. Even
if one of the participants varied on the polarity, that was not considered an agree-

ment.

The purpose of having the two scales was to capture the factors where there was disagree-
ment on whether the presence or absence of a factor had a positive, negative or no impact
and then to see within the same polarity how different participants varied on the intensity.
It is also important to note that the disagreement on the three-point scale represents true
disagreement since the disagreement is on positive vs negative, whereas disagreement on
the five-point scale could reflect a disagreement on the intensity, such as high positive

impact vs low positive impact. The group discussion provided the basis for interpreting
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these differences and hence contributed to the understanding of, not just what factors affect
the implementation of the CI methodology, but also how different roles viewed different

factors.

The survey data was analyzed by first organizing the factors into 6 broad categories as
outlined earlier in the data collection. For each factor, the respondents’ ratings were col-
lapsed from a 5-point scale to a 3-point scale to reflect just the polarity of impact and not
the degree. The ratings from each respondent were compared to gauge if the respondent’s
agreed on the polarity. Thereafter, for the presence and absence of each factor, the ratings
from each respondent were compared to gauge the respondent’s agreement on the polarity.
For a given factor, agreement was gauged separately for presence and absence. Based on
this, two labels were assigned to each factor — one for its presence and one for its absence,
the label indicating the agreement across respondents. A label indicating agreement was
assigned if all respondents agreed on the same polarity on a 3-point scale. Even if one
respondent differed, a label of disagreement was assigned. Therefore, each factor was as-

signed one of the following four labels for both presence and absence:

e Agreement — Positive
e Agreement — Negative
e Agreement — No Impact

e Disagreement

Assignment of labels as above introduces the concept of evidence in this analysis. The
ultimate goal of this analysis was to be able to ascertain whether a factor has an influence

on the CI implementation project and if there is evidence from the survey to support this
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claim, and also if the evidence from the survey (label assigned in the manner above) is
conclusive enough to support this claim. It can be postulated that wherever the label as-
signed to a factor is different for its presence and absence, this evidence supports the claim
that the factor has some influence on the project. Conversely, if the factor is assigned the
same label for its presence as well as absence, then this evidence is inconclusive whether

it has an influence on the implementation project or not.

To illustrate, let’s say for a given factor, the presence has a label Agreement-Positive and
absence has a label Agreement-Negative, then this evidence suggests that the presence of
this factor has a positive impact and its absence has a negative impact on the project. There-
fore, this factor has an influence on the outcome of the project. On the other hand, if the
label for presence as well as absence was Agreement-Positive, this evidence is inconclusive
because the evidence is contradictory in nature and thereby inconclusive. Same is the case
when, for example, there is disagreement for both presence and absence This evidence too

is inconclusive in nature to determine the influence of the factor on the project.

Once this analysis was performed, the results were prepared for reporting. For the report-
ing, each category of factors had a table listing the factors, and the agreement and disagree-

ment on the presence or absence of each factor was recorded in the table.

The results of this analysis are discussed in detail in the next section of this paper.
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4 Results

In the previous sections the two-phase approach adopted for this study was outlined. In
Phase I the initial data collection was performed using direct observations of the CI Imple-
mentation Team meetings and interviews with the CI Implementation Team members. The
analysis of this data helped in understanding the landscape of the CI Implementation pro-
cess, identify critical decisions and was informative of the various factors that influenced
the CI implementation acting as facilitators or barriers either by their presence or by their

absence.

The results from this analysis were used to set up the Phase I1 of this study, which involved
a survey of the Cl Team members followed by a Group Discussion among the CI Team

members to understand their perspectives on the factors that influenced the project.

In this section, the results from Phase | are presented first, followed by the results from

Phase II.

4.1 Phase I: Direct Observation and Interviews

Phase | helped in broadly understanding the CI Implementation project through direct ob-
servation of the team meetings. There were two key results from the Phase I. The direct
observation of the Cl Team discussions during the project team meetings and the interviews

with the Project Manager led to the identification of the critical decisions taken during the
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project that strongly impacted the outcome of the Cl implementation project. Another key
result from the Phase | was the building of a list of factors that influenced the project which
would be used to create the survey and set up the group discussion for the Phase 1. Both

these results are discussed in detail below.

4.1.1 Listof Factors

Through the interviews with the Cl Team and direct observations of team meetings, this
phase also led to building a list of all the factors that possibly affected the project as facil-
itators or barriers. The classification of whether any of these factors was a facilitator or a
barrier was done through the survey and groups discussion in Phase I1. The list of 33 factors

identified as a result of Phase | has been shared in the Methodology section. (Table 1)

4.1.2 Critical Decisions

Based on the direct observations and interviews with the Project Manager, there were three
critical decisions identified that were made during the course of the project and these deci-

sions played an important role in the final outcomes.

1. Engaging a dedicated Project Manager

Having a dedicated Project Manager turned out to be an important decision for
this project. The project team comprised of students, professors, and staff en-

gaged in other activities as well, which meant that the time and attention of all
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team members was divided between all their engagements. The Project Man-
ager was dedicated to this project and this made a huge difference in how the

project was managed and executed.

Shifting focus from EPIC (the Electronic Health Records system)

This project started with some prior awareness of the issues that the hospitalists
were facing. One of these issues was the challenges they faced in using EPIC,
the EHR system that they use on a day-to-day basis. As the project unfolded, it
was discovered that while there were some genuine concerns regarding EPIC,
this was not the core of the issues causing physician burnout. Upon gaining this
understanding, even though the scope of the project remained unchanged,
through the shadowing process and the data analysis done using Affinity Dia-
grams the Cl Team discovered larger issues such as issues of culture, roles and
relationships which were in fact causing the physician burnout. This learning
was critical and was also used to define the scope for the next phase of the

project.

Engaging a Subject Matter Expert

Another critical decision made during the course of the project was to engage a
subject matter expert (SME) on EPIC — the Electronic Health Records system
used by the Hospitalists in their day-to-day work. The SME is the Lead Infor-
matics Physician within the specialty of Hospitalists. He is an expert EPIC user
in addition to being highly knowledgeable about the work processes and work-

flows. This SME turned out to be instrumental in translating workflows and
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work processes of delivering care effectively in the informatics aspect of the
workflow. He understood and helped educate the ClI Team when they saw
breakdowns in workflows and work process. He was able to help understand
which of those issues could be modified or changed in EPIC to improve the
situation and which of those were outside the EPIC domain because some issues
seem to EPIC issues but are not. The recommendation is that such subject mat-

ter experts should always be integrated in similar projects in future.

4.2 Phase Il: Survey and Group Discussion

The Phase |1 of this study was the most critical. All the data collected and analyzed in Phase
| was used to set up Phase Il, including creating the survey from the list of factors. The
survey was administered to the CI Implementation Team members, which was followed
by a group discussion among the team members on each of the factors. The survey facili-
tated the quantification of the team members’ perspectives on each of the factors and the
discussion led to the understanding of the thought process and perspective behind the re-

Sponses.

The survey responses were analyzed for deriving the agreement and disagreement on the
effect of a factor by its presence or absence. These results of this analysis are reported

below for each category of factors.
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4.2.1 External Support Factors

The following table (Table 2) represents the perception of the CI project team on the fac-
tors relating to the more general categories that affect the entire project throughout its du-
ration. There is a total of 6 factors in this category. The entire team agreed that Leadership
Support and buy-in, Physical Resources Support, Flexibility available to the CI Implemen-
tation team in driving and executing the project, and Faith and Trust in the methodology
by the entire ecosystem of the project were all necessary for a successful implementation.
The absence of these factors would have had a negative impact on the entire project and its

outcome.

Table 2 Impact of External Support Factors by Presence

Factor

Presence

Absence

Leadership Support and buy-in

Agreement - Positive

Agreement - Negative

Physical resources support (like meeting space, flip-
charts, post its, etc.)

Agreement - Positive

Agreement - Negative

Flexibility available to the Cl Implementation team in
driving and executing the project

Agreement - Positive

Agreement - Negative

Faith and trust in the methodology by the entire ecosys-
tem of the project (leadership, executing team, support-
ing teams, etc.)

Agreement - Positive

Agreement - Negative

Having the support of other teams/groups (like ISD,
EEP, etc.)

Agreement - Positive

Agreement - Negative

Individual team members and the team being acknowl-
edged and appreciated for their work and contributions

Agreement - Positive

Agreement - Negative

4.2.2 CI Team Composition

The following table (Table 3) represents the perception of the CI project team on the fac-
tors relating to characteristics of the team members of the research team that affect the

project. There is a total of 3 factors in this category. On two of three factors, the factors
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about the skills and size of the project team members the team agreed on the polarity of the
impact, but were inconclusive on whether the team members having the same level of ex-
perience with respect to Cl methodology had a positive or negative impact on the project

as a result of their presence and absence.

Table 3 Impact of Cl Team Composition Factors by Presence

Factor Presence Absence

Specialized skills of each of the team members in the ClI| Agreement - Positive | Agreement - Negative
Implementation team

A relatively small project team comprising of 5 members | Agreement - Positive | Agreement - Negative

The CI Implementation team members having the same Disagreement Disagreement
level of experience with respect to the Cl methodology

4.2.3 CIl Team Readiness

The following table (Table 4) represents the perception of the CI project team on the fac-
tors that affect the readiness of the research team members and the team as a whole. There
is a total of 4 factors in this category. The entire team agreed that a sense of urgency on the
project and having clarity on the vision and expectations was important and the absence of

both these factors would negatively impact the project.

However, while everyone agreed that having prior knowledge of some of issues that exist
for the population under study is important and has a positive impact, they disagreed on
whether not having that that knowledge has a negative impact on the project. On the other
hand, they agreed that not having a prior experience of the ClI methodology can have a
negative impact on the methodology, they disagreed that having prior experience of Cl has

any positive impact on the project.
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Factor

Presence

Absence

A sense of urgency on the project

Agreement - Positive

Agreement - Negative

Having clarity on the vision and expectations

Agreement - Positive

Agreement - Negative

Having prior knowledge of some of the issues that exist

Agreement - Positive

Disagreement

Prior experience of the Contextual Inquiry methodology
or a similar methodology / approach

Disagreement

Agreement - Negative

4.2.4 Project Management

The following table (Table 5) represents the perception of the CI project team on the fac-

tors relating to project management of the CI project. There is a total of 8 factors in this

category. While team agreed completely that deciding on the scope of issues after the ob-

servations were completed would have a positive impact on the project, and that the ab-

sence of scheduling issues and weather emergencies would also have a positive impact on

the project, they disagreed on the impact of deciding the scope of issues at the beginning

of the project. For two of the factors there was agreement on the presence of the factor but

disagreement on the absence of the factor. These factors were the Regular team meeting of

the CI Team, and the decision of the CI participants being made by the CI Team or the

Hospitalists Leadership.

Table 5 Impact of Project Management Factors by Presence

Factor

Presence

Absence

Deciding on the scope of the issues after the observa-
tions have been completed

Agreement - Positive

Agreement - Negative

Regular team meetings (Cl Team)

Agreement - Positive

Disagreement

Scheduling issues (within the Cl Team)

Agreement - Negative

Agreement - Positive

Scheduling issues (outside of the team, with Hospitalists
and other Teams)

Agreement - Negative

Agreement - Positive

Weather emergencies

Agreement - Negative

Agreement - Positive
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The set of ClI participants being decided by the Hospital- | Agreement - Negative Disagreement
ists leadership rather than the Cl Team recruiting partic-
ipants based on a carefully defined criterion

Deciding on the scope of the issues at the beginning of Disagreement Disagreement
the project
Role Flexibility (Each team member playing multiple Disagreement Disagreement

roles. For example, a team member focusing on the Hu-
man Factors aspect, but also conducting the Contextual

Inquiry)

4.2.5 Contextual Inquiry Setup and Execution

The following table (Table 6) represents the perception of the CI project team on the fac-
tors relating to the setup and implementation of the Contextual Inquiry methodology. There
was a total of 10 factors identified in this category. The 5 factors that the team was com-
pletely in disagreement on were Cooperation of the systems connected to the system being
observed. (For example, hospitalists are being observed and their burden is the subject of
study, but other connected systems such as Radiology, Pharmacy, Specialists, and other
such systems/entities are also involved when the issues need to be fixed for Hospitalists),
Multiple researchers doing the observations and in slightly different ways, Multiple sites
where observations need to be done, and One researcher dedicated to doing ALL of the
observations in one standard way, and Two or more researchers together doing an obser-
vation (as opposed to a single researcher doing an observation).The 4 factors that the team
was completely in agreement on were Striking a rapport with the CI participants (Hospi-
talists), Flexibility in using the Cl methodology (not adhering strictly to the textbook defi-
nition or method and tweaking the method where required) and Building models together
during the interpretation session (as opposed to holding discussions on the findings and

taking notes and arriving at conclusions). There was one factor where the team agreed on
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the presence but disagreed on the absence. This was Project Lead and Project Manager

demonstrating the process by doing the first round of observations and interpretations.

The one inconclusive factor in this was Individual Researcher doing an observation (as
opposed to more than one researcher doing an observation together). This was inconclusive
because the team agreed that both presence and absence of this factor have a positive im-

pact.

Table 6 Impact of Contextual Inquiry Setup and Execution Factors by Presence

Factor Presence Absence

Individual Researcher doing an observation (as opposed| Agreement - Positive Agreement - Positive
to more than one researcher doing an observation to-
gether)

Striking a rapport with the ClI participants (Hospitalists) Agreement - Positive | Agreement - Negative

Flexibility in using the CI methodology (not adhering| Agreement - Positive | Agreement - Negative
strictly to the textbook definition or method and tweaking
the method where required)

Project lead and Project Manager demonstrating the pro-| Agreement - Positive Disagreement
cess by doing the first round of observations and inter-
pretations

Building models together during the interpretation ses-| Agreement - Positive | Agreement - Negative
sion (as opposed to holding discussions on the findings
and taking notes and arriving at conclusions)

Cooperation of the systems connected to the system be- Disagreement Disagreement
ing observed. (For example, hospitalists are being ob-
served and their burden is the subject of study, but other
connected systems such as Radiology, Pharmacy, Spe-
cialists, and other such systems/entities are also in-
volved when the issues need to be fixed for Hospitalists)

Multiple researchers doing the observations and in Disagreement Disagreement
slightly different ways

Multiple sites where observations need to be done Disagreement Disagreement

One researcher dedicated to doing ALL of the observa- Disagreement Disagreement
tions in one standard way

Two or more researchers together doing an observation Disagreement Disagreement
(as opposed to a single researcher doing an observation)
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4.2.6 Participants Characteristics

The following table (Table 7) represents the perception of the CI project team on the fac-
tors relating to the attitudes or characteristics of the CI participants that affect the inputs
that the participants share. There is a total of 2 factors in this category. While the team
agreed that having a less diverse set of Cl participants has negative impact on the project
and they also agreed that the CI participants’ bias towards issue that are important to them
has no impact on the project, they disagreed on impact that the absence of the ClI partici-

pants’ bias has.

Table 7 Impact of Participant Characteristics Factors by Presence

Factor Presence Absence

Less diverse set of Cl Participants in terms of Age, Gender,| Agreement - Nega- Agreement - Positive

Race, etc. tive
ClI Participants’ bias towards the issues that are important| Agreement - No Im- Disagreement
to them pact

4.3 Top 3 Facilitators and Barriers

At the end of the survey process each team member was also asked to highlight their top
three factors that they felt acted as facilitators contributing to the project and the top three
factors that according to them acted as barriers during the project. Each of the members

reported the top three facilitators and barriers, which are tabulated in Table 8.

Table 8 Top 3 Facilitators and Top 3 Barriers, as identified by Project Personnel in different Project Roles

Role Top 3 Facilitators Top 3 Barriers

Project Lead Voting by Hospitalists Scheduling issues (outside of the team,
with Hospitalists and other Teams)

A sense of urgency on the project Scheduling issues (within the CI Team)
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Flexibility in using the Cl methodology (hot
adhering strictly to the textbook definition
or method and tweaking the method where
required)

The set of Cl participants being decided by
the Hospitalists leadership rather than the
ClI Team recruiting participants based on a
carefully defined criterion

Project Manager

Leadership Support and buy-in

Scheduling issues (outside of the team,
with Hospitalists and other Teams)

Striking a rapport with the CI participants
(Hospitalists)

Scheduling issues (within the Cl Team)

A sense of urgency on the project

Building the well-being support team with-
out defined roles

Provider SME

Leadership Support and buy-in

Scheduling issues (outside of the team,
with Hospitalists and other Teams)

Prior experience of the Contextual Inquiry
methodology or a similar methodology/ap-
proach

Scheduling issues (within the CI Team)

Faith and trust in the methodology by the
entire ecosystem of the project (leader-
ship, executing team, supporting teams,
etc.)

Weather emergencies

Human Factors

SME

Leadership Support and buy-in

Scheduling issues (outside of the team,
with Hospitalists and other Teams)

Regular team meetings (Cl Team)

Scheduling issues (within the Cl Team)

Having the support of other teams/groups
(like ISD, EEP, etc.)

Striking a rapport with the CI participants
(Hospitalists)

The factors shared by the team members which they felt acted as facilitators or barriers
shows that there was strong agreement that Scheduling was a major issue in this project
and Leadership support and buy-in was an important factor contributing positively to the

implementation process.

All results are discussed in detail in the next section.
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5 Discussion

5.1 Interpretation of Results

In this section the interpretation of the results is discussed in detail. This interpretation will

lead to the final findings for this study.

5.1.1 Identifying Facilitators and Barriers

One of the primary goals of this study was to identify the Facilitators and Barriers contrib-
uting towards the success and hindering the success of the Cl Implementation Project. The
Results section reported, for each factor’s presence and absence, the agreement or disa-
greement of the CI Team on whether a factor had a certain (positive, negative or none)
effect. Based on the results it is possible to identify which factors were perceived as facil-

itators and which factors were perceived as barriers in the Cl implementation.

e ldentifying Facilitators: Any factor having a positive impact by its presence, OR a

negative impact by its absence

e ldentifying Barriers: Any factor having a negative impact by its presence, OR a

positive impact by its absence

For all other scenarios, as outlined before, the evidence is inconclusive to make a determi-

nation.
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Each factor from the results tables was revisited using the above-mentioned understanding
to arrive at the Facilitators and Barriers for each category. These Facilitators and Barriers

are discussed in detail below:

5.1.1.1 External Support Factors

Table 9 Facilitators and Barriers with respect to ClI Team Composition

Facilitators

Leadership support and buy-in

Physical resources support (like meeting space, flipcharts, post its, etc.)

Flexibility available to the Cl Implementation team in driving and executing the project

Faith and trust in the methodology by the entire ecosystem of the project (leadership, executing team, sup-
porting teams, etc.)

Having the support of other teams/groups (like ISD, EEP, etc.)

Individual team members and the team being acknowledged and appreciated for their work and contributions

Barriers

None

Inconclusive

None

From Table 9, it can be seen that based on the results, 6 facilitators were identified for the
External Support Factors. It is interesting to note that there are no Barriers and no incon-
clusive factors in this category. External support factors support a project throughout its
lifecycle, and it is understandable that such support would be important for any project.
This importance is also evident by the fact everyone was in agreement over the positive
impact that these factors have on the project. The factors of leadership support and faith
and trust in the methodology were perceived to be highly important. In the words of one of
the ClI Team members on the importance of faith and trust in the methodology — “Some-

times when things weren’t good, that faith and trust helped carry us through”. This also
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relates to the flexibility given to the implementation team, which is considered to be just
as important. The absence of this flexibility would result in a lot of added challenges which
will probably eat into the time, energy and resources that could be put to better use in
achieving the end goals of the project. As the project is in progress, acknowledgement and
appreciation of the team members may not be an important thing in terms of its impact in
getting the work done as everyone is going fulfil the responsibilities of their role in any
case, but it does make the experience positive and adds to the morale of the team and keeps
them motivated. It can even be said that these big-picture factors form the foundation for

the success of the project.

5.1.1.2 CI Team Composition

Table 10 Facilitators and Barriers with respect to External Support Factors

Facilitators

Specialized skills of each of the team members in the CI Implementation team

A relatively small project team comprising of 5 members

Barriers

None

Inconclusive

The CI Implementation team members having the same level of experience with respect to the Cl method-
ology

From Table 10, it can be seen that for this category, there were identified 2 facilitators and
one factor that could not conclusively be classified as a facilitator or a barrier. There was
no barrier identified. This category captures the factors related to the CI Implementation
team. Two facilitators in this category that contribute to the success of the Cl implementa-
tion project are about the size of the team and the skills of the team members. The team for

this project was comprised of 5 members. For this project this worked well, as a larger
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team would have led to more management issues like scheduling, which was already some-
thing that this team had struggled with in this project. While there is no way of ascertaining
the exact number of people, a large team involves managing that many people. But this is
something that can really differ from project to project, and the needs of the project need

to be evaluated and only then can it really be said if the team needs to small or large.

Within the team members, having specialized skills is always an asset. In this CI imple-
mentation project, there were team members with specialized skills and had been assigned
roles accordingly. There was a human factors expert in the team, and this turned out to be
a great asset to the project, especially for understanding the hospitalists’ interactions with
the electronic systems. Similarly, there was a project manager with a background in psy-
chology and had the right skills that were required to manage such a project. It required
coordinating with the hospitalists for scheduling, interacting with the hospitalists during
the shadowing sessions and building a partnership with them, and the project manager pos-
sessed all of those skills. All of this goes to show how these factors positively contribute

towards the success of a Cl implementation project.

The one factor that could not be conclusively classified as a facilitator or a barrier was that
the members of the CI implementation team have the same level with respect to the Cl
methodology. This could mean that either none of the team members have any experience
with Cl methodology, or maybe all of them have an experience of 2-3 CI projects, etc.
While most of the team members felt that this would have a positive impact on the project
as it could contribute towards building camaraderie by way of learning together, one team

member felt that it does not really have any impact. It is something that would be good to
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have but if it isn’t there it really doesn’t have any impact. So, while inconclusive, this factor

appears to have some positive influence on the project.

5.1.1.3 CI Team Readiness

Table 11 Facilitators and Barriers with respect to ClI Team Readiness

Facilitators

A sense of urgency on the project

Having clarity on the vision and expectations

Having prior knowledge of some of the issues that exist

Prior experience of the Contextual Inquiry methodology or a similar methodology / approach

Barriers

None

Inconclusive

None

From Table 11, it can be seen that for this category, there were 4 facilitators identified, no

barriers, and 2 factors that could not be conclusively classified as a facilitator or a barrier.

The readiness of the team that is going to execute the CI Implementation project needs to
be well prepared to handle such a project. As can be seen in the table, one of the facilitators
was sense of urgency on the project. This acted as a facilitator because a high sense of
urgency gets people to respond to scheduling requests. But as important as it is, this is the
kind of thing that doesn’t directly impact the entire team and it is something that the Project
Lead and Project Manager can handle. Knowing things beforehand is always good as it
contributes to preparedness. This is why having clarity on the vision and expectations, hav-
ing prior knowledge of some of the issues that exist, and if possible, prior experience of

the CI methodology, all act as facilitators.
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Having prior knowledge of issues is also debatable in that there may be cases where know-
ing issues beforehand may bias the observers and they may overlook some issues due to

focusing on the already known issues.

5.1.1.4 Project Management

Table 12 Facilitators and Barriers with respect to Project Management

Facilitators

Deciding on the scope of the issues after the observations have been completed

Regular team meetings (Cl Team)

Barriers

Scheduling issues (within the CI Team)

Scheduling issues (outside of the team, with Hospitalists and other Teams)

Weather emergencies

The set of Cl participants being decided by the Hospitalists leadership rather than the CI Team recruiting
participants based on a carefully defined criterion

Inconclusive

Deciding on the scope of the issues at the beginning of the project

Role Flexibility (Each team member playing multiple roles. For example, a team member focusing on the
Human Factors aspect, but also conducting the Contextual Inquiry)

From Table 12 it can be seen that in this category there were 2 facilitators identified, 4
barriers identified and there were two factors that could not be conclusively be classified

as a facilitator or a barrier.

Deciding on the scope of issues to be focused on after the observations have been com-
pleted may be a good way to eliminate any bias if it exists on the observers’ end, and to

remain open to discover any new issues that are not known as part of the scope.

A major barrier during this project was scheduling issues, both within the team and outside

(with the CI participants, other teams, etc.). This also had the most impact on the Project
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Manager, who had to manage the scheduling. Along similar lines were the weather emer-
gencies that took place in the duration of this project. Weather emergencies eventually

affect scheduling and that disturbs the plan of the whole project.

One of the factors that acted as a barrier was that the CI participants were selected by the
Hospitalist leadership instead of being recruited by the Cl Team based on a certain crite-
rion. This has two aspects to it. From a logistical perspective this facilitates the project
because it is one less thing for the CI Team to do. They don’t have to do the recruitment
process. However, from a research perspective there is some disadvantage in this. Not get-
ting a set of participants that is diverse or suitable enough can affect the quality of data

gathered through shadowing.

One of the factors that could not be classified as a facilitator or a barrier was deciding the
scope of issues at the beginning of the project. This ambiguity exists because there is one
thought that this could bias the observers when they go for the shadowing. One of the team
members, however, mentioned that while they are aware of the scope it is not limiting.
There is an idea but no boundary around the scope, so it doesn’t bind in any way and hence
it is not really a barrier. In fact, it is good to know the general boundary so the expectations

of the CI participants can be managed accordingly.

5.1.1.5 Contextual Inquiry Setup and Execution

Table 13 Facilitators and Barriers with respect to Contextual Inquiry Setup and Execution

Facilitators

Striking a rapport with the CI participants (Hospitalists)

Flexibility in using the CI methodology (not adhering strictly to the textbook definition or method and tweaking
the method where required)
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Building models together during the interpretation session (as opposed to holding discussions on the findings
and taking notes and arriving at conclusions)

Project lead and Project Manager demonstrating the process by doing the first round of observations and
interpretations

Barriers

None

Inconclusive

Cooperation of the systems connected to the system being observed. (For example, hospitalists are being
observed and their burden is the subject of study, but other connected systems such as Radiology, Phar-
macy, Specialists, and other such systems/entities are also involved when the issues need to be fixed for
Hospitalists)

Multiple researchers doing the observations and in slightly different ways

Multiple sites where observations need to be done

One researcher dedicated to doing ALL of the observations in one standard way

Two or more researchers together doing an observation (as opposed to a single researcher doing an obser-
vation)

Individual Researcher doing an observation (as opposed to more than one researcher doing an observation
together)

From Table 13 it can be seen that in this category there were 4 facilitators identified, no

barriers, and 6 factors that could not be conclusively classified as a facilitator or a barrier.

The two most important facilitators in this category are about striking a rapport with the CI
participants and the flexibility in using the ClI methodology. Striking a rapport with CI
participants is important because they need to feel comfortable in sharing their issues and
information. The other important facilitator for this category is that the flexibility in using
the CI methodology. This works in favor of the project because this allows to handle the
unexpected situations that crop up during the project. Some of the important steps taken in
this project were not part of the textbook process but were critical in the success of this
project. For example, the voting by CI participants is not a standard activity but it was a

critical activity for this project.
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5.1.1.6 Participants Characteristics

Table 14 Facilitators and Barriers with respect to Participant Characteristics

Facilitators

None

Barriers

Less diverse set of Cl Participants in terms of Age, Gender, Race, etc.

Inconclusive

Cl Participants’ bias towards the issues that are important to them

From Table 14, it can be seen that in this category, there was one barrier identified and one
factor that could not be conclusively classified as a facilitator or a barrier. The barrier in
this case is the lack of diversity in the set of CI participants. Although there was diversity
on many dimensions (e.g., shift-type, sex, age, length of tenure), there was the one dimen-
sion, racial diversity, that the set of CI participants lacked on. Having diversity on that one
dimension as well would have allowed for more perspectives and an even richer infor-

mation gained through the shadowing process.

The CI participants may also sometimes have some issues that they would like resolved
that are important to them. It is possible that sometimes they may be focused on those
issues, but the thing to remember here is that the observers must trust the process and trust
the data. If there is a bias on the participants end, the pattern in the data will show if it is
really an issue. Thus, it can be said that this factor does not really have an impact on the

project.

5.1.2 Influence of Project Role in Perceptions of Facilitators and Barriers

One of the revelations this study made was that facilitators and barriers vary for each role.

Even though it is an implementation by a team that is being observed, every team member
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will view the factors differently from a perspective of their role and what impacts their role
and responsibilities. To give an example, one factor looked at in this study was the sched-
uling issues. This particular factor had the most impact for the Project Manager who had
to deal with scheduling issues on a day-to-day basis. The rest of the team was aware of
this, but it did not impact their role directly. This difference in perceptions is also supported
by the top 3 facilitators and barriers shared by each member of the CI Implementation team

(Table 8).

The top facilitator shared by the Project Lead was Voting by Hospitalists. This voting val-
idated the findings of the CI Team and thus it was critical. From a Project Lead’s perspec-
tive, as someone spearheading such a project, the support, buy-in and validation from the
population under study was extremely important for evaluating the success of the project.
However, the top facilitator shared by all other team members was different from this one.
Similarly, the Human Factors Subject Matter Expert felt that Striking a Rapport with the
CI Participants was one of the top 3 barriers for their role. This was because as the Human
Factor Subject Matter Expert, the interaction with the CI participants included getting them
to wear eye tracking headsets, which some participants are not very comfortable with. So,
it becomes especially challenging for the Human Factors SME to engage and strike a part-
nership with the CI participants. The other team members did not feel this was a barrier
from their perspectives. All of these examples support the fact that the team members per-

ceive the factors and whether a certain factor is a facilitator, or a barrier based on their role.
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5.1.3 Critical Decisions

1.

Engaging a dedicated Project Manager: The CI Implementation project team
was mix of students, professors, and other staff that was also working on other
projects besides this one. Due to this reason, for this project it made it critical
to have one person on the team who could be completely dedicated to this pro-
ject and ensure that the ball doesn’t get dropped at any stage. There is likely to
be similar implementation projects where the entire team is dedicatedly work-
ing on the CI implementation project, but even in that scenario, there are a lot
of activities that need to managed like schedules, communicating and coordi-
nating with the CI participants, preparing documentation, keeping the leader-
ship updated on the status of the project. Another reason that makes this deci-
sion a critical one is that the entire team on this project was new to a Cl Imple-
mentation project, and because there was one dedicated resource taking care of
all the activities as mentioned above, everyone else could focus on learning the
process. This greatly impacted to the quality of everyone’s contributions and
eventually led to a successful implementation. Bearing all of this in mind, the
recommendation is that there should always be a dedicated Project Manager
who can handle the complexity of such projects and manage the unexpected

surprises that come along.

Shifting focus from EPIC (the Electronic Health Records system): This pro-

ject started with some prior awareness of the issues that the hospitalists were
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facing. The perception was that the most important issues are about the interac-
tions with EPIC — The Electronic Health Records system that the hospitalists
use every day. While this did not bind the scope of issues and the team went in
for shadowing sessions with an open mind to look out for whatever issues might
exist, it did still remain an important issue for a while until a Subject Matter
Expert was brought in who was able to help the ClI Team understand which
issues were really arising out of EPIC and could be fixed at an electronic system
level, and which issues were not really related to EPIC. This led the team to
eventually discover that a lot of the concerns were in fact stemming from other
deeper issues like culture, roles and relationships. This decision was critical as
it led to the core issues and also served as a basis for re-aligning the scope for

the next phase of the project.

Engaging a Subject Matter Expert: As discussed in the previous point, the
Cl team’s understanding that the core of the issues lies elsewhere and not in the
EPIC led to discovering the concerns that were actually causing physician burn-
out. The Subject Matter Expert (SME) on EPIC and the wok process and work-
flows for the Hospitalists was instrumental in translating some of the EPIC re-
lated concerns and educating the team about the work processes. Thus, bringing
in this SME turned out to be a critical decision and contributed greatly to the
success of the project. The recommendation is that such partnerships should be

integrated within CI implementation projects in future.
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5.2 Limitations and Future Work

For this study, only one phase of the project was observed, and rest was performed retro-
spectively. None of the shadowing sessions were observed for this study. It is possible that
a direct observation of the actual shadowing process would have revealed more factors that

have not been captured in this study.

The categories of factors were based on human judgement. For future studies, it would be
better if the categories can be created on the basis of some criteria instead of human judge-

ment on what the categories should be and which factor should fall into which category.

In the survey administered to the CI Implementation team members, for every factor, the
survey required responses on the presence as well as on the absence of the factor. Some of
the respondents found it challenging to respond on the ‘absence’ of a factor. For example,
one of the factors was Individual Researcher doing an observation (as opposed to more
than one researcher doing an observation together). The presence of this factor is clear and
easy to interpret, but the absence of it would mean not individual, which could mean two,
three, or any number. For this study, the respondents were asked to not answer any of the
items on the survey if it was not easy to interpret. Thus, when designing such surveys, it

would be very helpful to the survey owner if they factored this in when creating the survey.

Comprehensive literature could not be conducted for this study. The study involved a lot
of activities which were time consuming and the available time for the study was not

enough to explore in more detail specific literature on prior work done on similar subjects.
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Future work for this study would definitely involve a deeper dive into the literature on

factors that affect the application of Contextual Inquiry in a healthcare setting.

5.3 Conclusion

The purpose of this study was to identify the factors that affect the implementation of Con-
textual Inquiry in a healthcare setting to identify the systems breakdowns that cause phy-
sician burnout, and explain which factors act as facilitators contributing towards the suc-
cess of the project and which factors act as barriers hindering the success of the project. A
total of 32 themes were identified as factors that impacted the CI Implementation project,
comprising 18 Facilitators, 5 Barriers and 9 such factors that could not be conclusively

classified as a facilitator or a barrier.

Results suggest that ‘Leadership support and buy-in’, ‘Physical resources support (like
meeting space, flipcharts, post its, etc.) °, ‘Flexibility available to the CI Implementation
team in driving and executing the project’, ‘Faith and trust in the methodology by the entire
ecosystem of the project (leadership, executing team, supporting teams, etc.) ’, ‘Having the
support of other teams/groups (like ISD, EEP, etc.) °, ‘Individual team members and the
team being acknowledged and appreciated for their work and contributions’, ‘Specialized
skills of each of the team members in the ClI Implementation team’, ‘A relatively small
project team comprising of 5 members’, ‘A sense of urgency on the project’, ‘Having clar-
ity on the vision and expectations’, ‘Having prior knowledge of some of the issues that
exist’, ‘Prior experience of the Contextual Inquiry methodology or a similar methodology
/ approach’, ‘Deciding on the scope of the issues after the observations have been com-

pleted’, ‘Regular team meetings (CI Team), Striking a rapport with the CI participants
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(Hospitalists) ’, ‘Flexibility in using the Cl methodology (not adhering strictly to the text-
book definition or method and tweaking the method where required) °, ‘Building models
together during the interpretation session (as opposed to holding discussions on the find-
ings and taking notes and arriving at conclusions)’ and ‘Project lead and Project Manager
demonstrating the process by doing the first round of observations and interpretations’ are

the Facilitators that contributed to the success of the Cl implementation project.

On the other hand, ‘Scheduling issues (within the CI Team)’, ‘Scheduling issues (outside
of the team, with Hospitalists and other Teams)’, ‘Weather emergencies’, ‘The set of Cl
participants being decided by the Hospitalists leadership rather than the CI Team recruiting
participants based on a carefully defined criterion’, are the Barriers that hindered the suc-

cess of the project.

It was also discovered that the following factors could not be conclusively classified as
facilitators or barriers — ‘The CI Implementation team members having the same level of
experience with respect to the Cl methodology’, ‘Deciding on the scope of the issues at the
beginning of the project’, ‘Role Flexibility (Each team member playing multiple roles. For
example, a team member focusing on the Human Factors aspect, but also conducting the
Contextual Inquiry) ’, ‘Cooperation of the systems connected to the system being observed.
(For example, hospitalists are being observed and their burden is the subject of study, but
other connected systems such as Radiology, Pharmacy, Specialists, and other such sys-
tems/entities are also involved when the issues need to be fixed for Hospitalists) °, ‘Multi-
ple researchers doing the observations and in slightly different ways’, ‘Multiple sites where

observations need to be done’, ‘One researcher dedicated to doing ALL of the observations
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in one standard way’, ‘Two or more researchers together doing an observation (as opposed
to a single researcher doing an observation)’ and ‘Individual Researcher doing an observa-

tion (as opposed to more than one researcher doing an observation together)’.

This study will be able to serve as a guide and starting point to anyone who wishes to apply
better understand how to effectively and efficiently apply Contextual Inquiry in a
healthcare system to identify system breakdowns. Results from this study provide practical
suggestions on what works and what doesn’t during implementation efforts, summarizes
risks and possible failures during project executions, and provides suggestions on what and

how to optimize the time and resources for optimal use.

Personally, for me, this was a great learning experience. Having studied this methodology
as part of my graduate program, it was very enriching to see it being applied in a real-world
project. | feel this has equipped me with more skills that what | started with and I am certain

this learning will benefit me in my career.
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Appendices

Appendix A: Interview Questions

On Role
e How did you view your role as in this project?
e How do you perceive the roles of the other teams or individuals in this project?

Direct Questions
¢ What do you think were the facilitators contributing to the success of this project?
e What do you think were the barriers hindering the success of this project?

Urgency
e Describe the sense of urgency you felt about this project and how was the urgency for this project
communicated to you? (prior to start of this project / during this project/ end of the project)

Readiness / Preparedness
o Do you feel there was enough leadership support on this project?
e Do you feel there was enough operational support on this project?

Expectations and Rewards
o Do you feel that the expectations were clear on this project?
e Do you feel you were rewarded or recognized for your contributions to this project? If so, can you
describe how you felt rewarded?

Autonomy
e Did you feel you were given enough autonomy and flexibility while working on this project?

Training & Time Availability
e Did you feel prepared to work on this project?
e Did you feel you had adequate time to work on this project?

Individual Readiness
e Do you feel the approach used on this project was appropriate?
e Do you feel you were able to positively contribute to this project?
¢ Do you understand how working on this project will benefit you?

Learning by Doing
e What and how much do you feel you learned while working on this project?

Individual Transformation
e  Moving forward, would you be willing to participate in this type of project?
¢ Do you see yourself sharing your experience working on this project with others, and would you
recommend this process to be used for other type of providers?




Appendix B: Survey Questions

59

Instructions

Contributing Factors Survey for Contextual Inquiry Research

When thinking of these factors, please consider all possibilities even if the choice of impact level seems very obvious.
There could be two perspectives to each of these factors. Purely as an example, for “Team meetings”, one obvious
perspective is that it helped the team to get together and remain in sync, which no doubt has a positive impact, but on the
other hand it also took time away from the actual activities of the project, which sometimes may have a negative impact.

Participant Code .................... o

The purpose of this survey is to capture the DHE Team's perspectives on the various factors which contributed towards
and against the success of the Contextual Inquiries done as part of the Well-Being project.

For each of the factors, please indicate using a tick mark (v} the level of impact that in your opinion it had on the project.

If there are any factors that you feel had different levels of impact at different stages in the project, please indicate so by a
tick mark on multiple points on the scale and also mention the correspending stage of the project in the Factor text box.

S B = B
g § 8 5
E E 5 E E
2 2 8 ¢ ¢
8 ¢ % %
g 8 2 8 ¢
& 3 g 5
T 4 - I
1. Prior experience of the Contextual Inquiry methodolagy or a similar Presence © © © O O
methodology/approach Absence o o0 0O O O
2. Individual Researcher doing an observation (as opposed te more than one Presence © © © © O
researcher doing an observation together) Absence O 0 0o 0 o
3. Two or more researchers together doing an observation (as opposed to a Presence © © © © O
single researcher doing an observation) P EEET o 0 0 o0 o
Presence © © O O O
4, Leadership Support and buy-in
Absence o © ©0 O O
Presence O © O O O
5. 8triking a rapport with the Cl participants (Hospitalists)
Absence o © o o o
Presence © © O © O
6. Having prior knowledge of some of the issues that exist
Absence o O ©o O O
Presence O © © O ©O
7. Deciding on the scope of the issues at the beginning of the project
Absence © o o o o
8. Deciding on the scope of the issues after the observations have been Presence © © © © O
completed Absence © ¢ o o o




60

Participant Code ......... ...
] 8 B
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Presence
9. Cl Participants’ bias towards the issues that are important to them
Absence
Presence
10. Scheduling issues (within the DHE team)
Absence
Presence
11. Scheduling issues (outside of the team, with Hospitalists and other Teams}
Absence
Presence
12. Less diverse set of Cl Participants in terms of Age, Gender, Race, etc.
Absence
Presence
13. A sense of urgency on the project
Absence

14. Role Flexibility (Each team member playing multiple roles. For example, a Presence
team member focusing on the Human Factors aspect, but also conducting the

Contextual Inquiry} Absence
Presence
15. Regular team meetings (DHE Team)
Absence
Presence
16. Having clarity on the vision and expectations
Absence
17. Flexibility in using the Cl methodology (not adhering strictly to the textbook Presence
definition or method and tweaking the method where required) Absehce
Presence
18. Physical resources support (like meeting space, flipcharts, post its, etc)
Absence
Presence
19. Multiple sites where observations need to be done
Absence
20. The set of Cl participants being decided by the Hospitalists leadership Presence
rather than the DHE team recruiting participants based on a carefully defined
criterion Absence
Presence

21. Specialized skills of each of the team members in the DHE team

Absence

O 0|0 OO0 O|O OO ©O|O ©O|O ©O(O ©O|O OO OO O|0OC ©| O O] HighNegative Impact

o ojo o0 OO O|O O|O O|O O|O O|O O|O O|O ©O|0O O|OQO O

o 0|0 OO O|O OO O|O O|O Of(O O|O O|O O|O O|O O|O O

o oj|o ol o0o|O0O O|O ©C|O O|O O|O ©O|O O|O O|O O|O ©O|O ©

o ojo o0 OO O|O O|O O|O O|O O|O O|O O|O ©O|0O O|OQO O
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Participant Code ......... ...
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g g g 2
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Presence © © O O ©
22. A relatively small project team comprising of 5 members
Absence O © O O ©
Presence © © O O ©
23. Flexibility available to the DHE team in driving and executing the project
Absence O © O O ©
24. Faith and trust in the methodology by the entire ecosystem of the project Presence O © O O ©
(leadership, executing team, supporting teams, etc}) Absence o o o0 o o
Presence O © O O O
25. Having the support of other teams/groups (like ISD, EEP, etc)
Absence O © o O o©
Presence © © O O O
26. Weather emergencies
Absence o ©o O o o©
27. Individual team members and the team being acknowledged and Presence. © © O © O
appreciated for their work and contributions e O © 0O o o
28. The DHE team having the same level of experience w.r.t to the Cl Presence O © © O ©
methodology Absence o o o O o
29. One researcher dedicated to doing ALL of the observations in one Presence © © © O ©
standard way Absence O O O O O
Presence © © O O ©
30. Multiple researchers doing the observations and in slightly different ways
Absence O ©0 O O ©
31. Project lead and Project Manager demonstrating the process by doing the Presence O © O O O
first round of observations and interpretations Absence o o o0 o o
32. Building models together during the interpretation session (as opposed to Presence O o O 0o (o]
helding discussions on the findings and taking notes and arriving at
conclusions) Absence O © o O o©
33. Cooperation of the systems connected to the system being observed. (For  p...ore 0 o 0o o0 o
example, hospitalists are being observed and their burden is the subject of
study, but other connected systems such as Radiology, Pharmacy, Specialists,
and other such systems/entities are also involved when the issues needtobe  Absence O © O O O

fixed for Hospitalists})
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Appendix C: Documents and Artifacts

During this study, some documents and artifacts were collected to provide a better under-
standing of the Contextual Inquiry process. The documents and artifacts collected are listed

below along with their images.

o Affinity Diagrams — During the interpretation sessions after the shadowing of the Hospi-
talists, the research team would collectively analyze the data collected and create affinity

diagrams to identify the key themes of the issues that were causing Provider burnout.
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e Charts — Another kind of artifact created during the interpretation sessions were charts

detailing the step by step proceedings of the day of a Hospitalist.
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¢ Notes — During the shadowing the researchers took notes using a notepad and pen to

record any detail that seemed important.

¢ \Voting sheet — One important step in the CI project was the validation that was carried
out with the Hospitalists. The hospitalists were given a sheet which had all the
themes of the burnout factors and they were asked to vote on what they thought

were the key issues.
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e Images of physical space — Images of the physical space where the team mostly met were
also collected to emphasize the importance of resources like a meeting space, white-

boards, projector and screens, etc.




