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Abstract

Human factors and ergonomics methods are needed to redesign healthcare processes and support
patient-centered care, in particular for vulnerable patients such as hospitalized children. We
implemented and evaluated a stimulated recall methodology for collective confrontation in the
context of family-centered rounds. Five parents and five healthcare team members reviewed video
records of their bedside rounds, and were then interviewed using the stimulated recall
methodology to identify work system barriers and facilitators in family-centered rounds. The
evaluation of the methodology was based on a survey of the participants, and a qualitative analysis
of interview data in light of the work system model of Smith and Carayon (1989; 2000). Positive
survey feedback from the participants was received. The stimulated recall methodology identified
barriers and facilitators in all work system elements. Participatory ergonomics methods such as the
stimulated recall methodology allow a range of participants, including parents and children, to
participate in healthcare process improvement.
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1. Introduction

Patient-centered care, defined as “care that is respectful of and responsive to individual
patient preferences, needs, and values, and ensures that patient values guide all clinical
decisions” (page 49), is one of the six dimensions of healthcare quality identified by the US
Institute of Medicine (2001). Engaging patients in care is critical for quality of care as well
as patient safety. Hospitalized children who often rely on their parents and other family
members to participate in care are at high risk for a range of safety problems (Landrigan,
2005), including medication errors and preventable adverse drug events (Kaushal et al.,
2001). Thus, engaging both pediatric patients and their families during care processes is
critical for improving the quality and safety of care (Committee on Drugs & Committee on
Hospital Care, 2003). In the inpatient setting, family-centered rounds (FCR) is a complex
care process where “the patient and family share in the control of the management plan as
well as in the evaluation of the process itself” (Sisterhen, Blaszak, Woods, & Smith, 2007).
FCR are one type of daily, bedside, multidisciplinary rounds where care providers meet to
communicate and make daily and discharge care decisions by engaging family members in
the rounding process (Committee on Hospital Care & Institute for Patient- Family-Centered
Care, 2012; Gurses & Xiao, 2006). However, various system barriers such as disruption of
workflow, decreased efficiency, and rounding team size can hinder family engagement in
FCR (Carayon et al., 2011). Human factors and ergonomics (HFE) has been suggested as a
key discipline for assessing and improving safety in the pediatric inpatient setting (Scanlon,
Karsh, & Densmore, 2006), as well as improving care processes and enhancing family-
centered care (B. L. Wilson, 2010). HFE methods can be used to identify the system factors
that hinder or facilitate patient-centered care, in particular in pediatric hospitals. In this
research, we use the work system model of Smith and Carayon (1989; 2000) to characterize
the barriers and facilitators to family engagement in the specific process of FCR.

Various HFE methods have been developed to assess work system barriers and facilitators,
such as surveys, interviews and observations (J. R. Wilson & Corlett, 2005). Participatory
ergonomics methods aimed at engaging ‘workers’ in the analysis of their activities allow the
HFE professional a deeper level of analysis: the workers can reflect on their activities and
provide in-depth information about their thoughts and opinions. Falzon, Mollo and
colleagues (Faye & Falzon, 2009; Mollo & Falzon, 2004) have developed a range of
‘confrontation’ methods where individual workers review and assess videotapes of their own
activities (individual auto-confrontation) or their colleagues’ activities (allo-confrontation),
or a group of workers reviews and assesses their own activities or the activities of others
(collective confrontation). When work is collaborative and involves multiple people on a
team, the members of the team can review the videotapes of their team activities and
identify work system barriers and facilitators to team cooperation, coordination and
communication. This type of collective confrontation uses the stimulated recall methodology
familiar to qualitative researchers (Derosier, Leclercq, Rabardel, & Langa, 2008; Dershimer
& Conover, 1989).
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1.1 Stimulated recall

Stimulated recall (or confrontation) methodology has been used in many domains, including
manufacturing (Derosier et al., 2008; Mollo & Falzon, 2004), farming (Mollo & Falzon,
2004), health care (Antonsson, Graneheim, Lundstrém, & Astrom, 2008; Hansebo &
Kihlgren, 2001; Mollo & Falzon, 2008; Skovdahl, Kihlgren, & Kihlgren, 2004), education
(Dershimer & Conover, 1989; Lyle, 2003), and consulting (Lyddon, Yowell, & Hermans,
2006). For instance, Faye and Falzon (2009) used individual auto-confrontation to assess
automotive manufacturing worker self-monitoring of performance and characterize
strategies developed by workers. Another study involving a group of oncology practitioners
making therapeutic decisions used allo-confrontation to understand the effects of collective
confrontation on individual decision-making activities and collective knowledge
construction and development (Mollo & Falzon, 2008). Mollo and Falzon (2004) used both
auto-confrontation and allo-confrontation methods to assess saffron producers’ technical
knowledge based on their actual work practices. The strengths of stimulated recall
methodology include ecological validity (Derosier et al., 2008; Lyle, 2003; Mollo & Falzon,
2004), assessment of non-observable cognitive processes (Dershimer & Conover, 1989;
Elderkin-Thompson & Waitzkin, 1999; Faye & Falzon, 2009; Lyddon et al., 2006; Lyle,
2003; Skovdahl et al., 2004), enhancement of worker knowledge regarding their own work
activities (Antonsson et al., 2008; Dershimer & Conover, 1989; Hansebo & Kihlgren, 2001;
Mollo & Falzon, 2008), and assessment of the collaborative process through collective
confrontation (Lyddon et al., 2006; Mollo & Falzon, 2008). The weaknesses of stimulated
recall include time needed to implement the methodology (Dershimer & Conover, 1989;
Mollo & Falzon, 2004), challenges in facilitating knowledge sharing among participants
(Dershimer & Conover, 1989; Mollo & Falzon, 2004; Skovdahl et al., 2004), possible
discomfort experienced by participants (Hansebo & Kihlgren, 2001; Lyle, 2003), and
possible biases introduced by interviewers (Lyle, 2003).

1.2 Study aims and objectives

In this study, we implemented and evaluated the use of a stimulated recall methodology for
collective confrontation in the context of FCR. The objective of the stimulated recall
methodology was to identify work system barriers and facilitators in FCR from the
viewpoint of the rounding participants. Stimulated recall that combines directed content
analysis with video-recording review allows participants to identify cognitive processes that
are not physically observable (Faye & Falzon, 2009; Mollo & Falzon, 2004). In our study,
stimulated recall allowed families and healthcare team members to become analysts of their
own activity. When families and healthcare team members analyze their own activity, they
can reflect on their own practices during FCR and identify not only what they do, but also
the work system factors that either facilitate or hinder family engagement during FCR.

The work system model developed by Smith and Carayon (Carayon, 2009; Carayon &
Smith, 2000; Smith & Carayon-Sainfort, 1989) and its extension to healthcare and patient
safety (SEIPS or Systems Engineering Initiative for Patient Safety model) (Carayon et al.,
2006; Carayon et al., 2014) were used as the conceptual framework for identifying system
barriers and facilitators. The aim of this paper was to demonstrate how the stimulated recall
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methodology can be used to assess work system barriers and facilitators to family
engagement in the FCR process.

2. Methods

In the context of a large project aimed at improving family engagement in FCR in a
pediatric hospital, we video-recorded FCR and interviewed rounding participants using a
stimulated recall methodology. The University of Wisconsin-Madison Health Sciences
Institutional Review Board approved this study.

2.1 Setting and sample

The study was conducted at a children’s hospital in the Midwest of the US where FCR are
expected to be conducted daily with the family and the patient’s healthcare team members.
One researcher operated the camera to record the full session of FCR if possible. To ensure
the operator did not influence the rounding process, the operator did not speak or engage
with rounding participants. Video-recordings were selected for use in the interview process
if (1) we recorded the full session at sufficient audio and video quality to support the
stimulated recall analysis, (2) the family was willing to complete the stimulated recall
interview, and (3) all persons appearing in the video had given consent to have the video
used for this purpose. This produced a total of 37 interviews with healthcare team members,
families and patients admitted to one of four inpatient services: two hospitalist services, one
pulmonary service, and one hematology/oncology service. Because of a delay in the
research process, only 11 of the 37 participants were asked to fill out an evaluation survey
on the stimulated recall process. One participant who did not indicate his/her role on the
healthcare team member was excluded from data analysis, which limited the final sample to
5 parents and 5 healthcare team members (2 attending physicians, 2 resident physicians, and
1 nurse). This sample represents the range of stakeholders involved in FCR.

2.2 Data collection

Families and members of the healthcare team were asked to review a video-recording of
their own rounding session. The stimulated recall methodology consisted of two steps: (1)
review of the video by the family or the healthcare team member, and (2) discussion of work
system barriers and facilitators of family engagement evident in the video. Participants were
able to rewind or pause the video as needed. The discussion between the interviewer and the
interviewee of barriers and facilitators was organized around the work system model: probes
covered each of the five work system elements, i.e. people, tasks, organization, environment,
and tools and technology (Carayon, 2009; Carayon & Smith, 2000; Smith & Carayon-
Sainfort, 1989). All stimulated recall interviews were audio-recorded. The duration of the
ten interviews ranged from 20 to 56 minutes (mean=43 minutes, SD=10 minutes).

A survey was used to evaluate stimulated recall interviews from the viewpoint of the
participants. The survey included three questions used with both healthcare team members
and parents: “How comfortable or uncomfortable was this interview process for you?”
“How easy or difficult was this interview process for you?” and “How clear or unclear was
the purpose of the interview?” The response categories were on a 4-point scale (1 = very
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comfortable/easy/clear, 2 = comfortable/easy/clear, 3 = uncomfortable/difficult/unclear and
4 = very uncomfortable/difficult/unclear). Healthcare team members were asked one
additional question: “To what extent did this experience change how you would do things in
your practice in the future?” The responses were on a 4-point scale (1 = change a lot, 2 =
moderate change, 3 = a little change and 4 = no change). At the end of the survey, we
encouraged participants to provide comments or suggestions about the interview experience
by asking them, “What, if anything, was interesting about the interview process?” and “Is
there anything else you would like us to know about your interview experience?”

2.3 Data analysis

3. Results

The evaluation of the stimulated recall methodology relied on an analysis of the survey data
to assess participants’ perceptions of the methodology, and a content analysis of the data
produced by the methodology to assess the completeness of the information on work system
barriers and obstacles.

Survey data were analyzed using descriptive statistics. The audio-recordings of interviews
conducted with the 10 participants were reviewed, and instances of strategies aimed at
enhancing family engagement on FCR were identified. Conversations around these instances
were transcribed from audio recordings. The transcribed interview data were then
transferred in the qualitative data analysis software QSR NVivo®© version 9.0. The
researchers performed a qualitative content analysis of the transcripts (Graneheim &
Lundman, 2004), using a combination of both deductive content analysis and an inductive
approach (Elo & Kyngés, 2008). The deductive analysis was guided by the work system
model and its five elements: people, tasks, environment, organization, and technology and
tools (Carayon, 2009; Carayon & Smith, 2000; Smith & Carayon-Sainfort, 1989). The sub-
categories were derived from the data in an inductive way as described by Elo and Kyngéas
(2008). A node structure was developed through an iterative, consensus-based process. The
interviews were reviewed several times to obtain a sense of the whole and to achieve
consistency in coding by three researchers. Two interviews were coded individually and
then discussed by three researchers. We developed a preliminary node structure based on the
work system model (Carayon et al., 2011). Two researchers coded the 10 interviews and the
node structure was revised. The final coding was done and barriers and facilitators were
categorized by two researchers, and confirmed by another researcher.

The evaluation of the stimulated recall methodology relied on two approaches: (1) survey of
participants about the methodology, and (2) review of interview data produced by the
methodology in light of the work system model.

3.1 Analysis of survey data

Half of the survey respondents were healthcare team members and the other half were
parents. Figure 1 show a summary of the survey data.

All respondents felt comfortable or very comfortable with the stimulated recall interview
process. Positive factors mentioned by the respondents included ease of talking with the
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interviewer, an informal conversation atmosphere, and comfortable environment. One factor
contributing to discomfort was for participants to see themselves in the video. Nine of the
ten respondents felt the interview process was easy or very easy. Facilitators included a
convenient interview schedule, the informal interview process that lowered the pressure on
participants, good followup questions, having ability to pause the video-recording, and
talking about their likes and dislikes regarding rounds. The only difficulty was mentioned by
a parent who talked about the challenge of “reviewing” their child’s health situation. All ten
respondents thought the purpose of the interview was clear or very clear. The only
suggestion made by a healthcare team respondent was that he/she “[...] needed prompting
questions.”

Four of the five healthcare providers said that they would change their rounding practices in
the future by changing: (1) their own behaviors (e.g., “do more bedside teaching”, “the way
| stand during the rounds”, “maintaining a look of engagement”), (2) their interaction with
families (e.g., “all parents are given a clear opportunity/ invitation to speak”, “reminded me
to pay attention to family cues”, “update on current plans for your patient”), and (3) their
interaction with other clinicians (e.g., “make sure bedside nurse is at rounds”, “I would like

senior resident to talk more.”)

Responses to the survey open-ended question provided comments and suggestions on the
stimulated recall methodology that covered a range of issues, including observations of the
rounding process (e.g., “think about the logistics of rounds and interesting to see process”),
one’s own behaviors (e.g., “helped me reflect on my rounding style and priorities and made
me aware of ways | can improve them”), and interactions between clinicians and families
(e.g., “how we interact with and try to reassure families”). All comments from parents were
positive; they talked about the quality of the rounding session they participated in and the
resulting care provided by healthcare professionals (e.g., “good to participate in a process to
improve rounds for all patients/families going forward and “[...] felt always included in
the care of my child which matters most™). One parent felt the stimulated recall methodology
was a pleasant experience that he/she would participate in again. Another parent described
the interview as a good learning experience: “I could view the tape and really see what was
said to see if | was understanding the residents. This is a good tool for learning.”

3.2 Analysis of interview data

The content analysis of the stimulated recall interview data identified a range of work
system barriers and facilitators to family engagement in rounds (see Figure 2 and Appendix
for detailed information); specific examples are described below.

Individual characteristics of the parent, such as their lack of confidence in asking questions
(“when | first started, it was really hard for me to speak up”) and fatigue (“[parent] maybe
hasn’t got that much sleep overnight; things were crazy”), can limit their engagement.
Parents with medical knowledge are more likely to understand the rounding presentation and
be more involved. Lack of communication skills of clinicians can also be a barrier to family
engagement during rounds.
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With regard to tasks, communication activities of clinicians can limit family engagement if
there is no eye contact with parents or excessive use of medical jargon (“I feel like we’re
almost into the habit of saying what all the numbers are... I think the lab value is confusing
for the majority of the patients™). When team members respond to parents’ questions or
concerns, this enhances family engagement during rounds.

A range of organizational barriers and facilitators were also identified. For instance,
appropriately scheduling rounds (“the nurse at that time did give me the forewarning that
rounds would be coming... and | was prepared for that”) and role clarity of clinicians (“they
[parents] really want to know what your role is on the team, that might help people figure
out what the different roles are on the team”) can facilitate the rounding process. In contrast,
delayed rounds (“that is a huge source of frustration for patients and families”) and absence
of nurses during rounds (“sometimes them [nurses] are not there, and to me this is definitely
a drawback”) are considered as major barriers to family engagement.

Environmental barriers include interruptions and distractions (“when they [rounding team]
come in, to maybe talk to the kid, could you please turn that [TV] down or off”).
Environmental facilitators include positioning of team, such as clinicians standing close to
each other and sitting down with the parent and the child.

Figure 2 shows barriers and facilitators associated with specific work system elements;
however, there are numerous interactions between themes across the five work system
elements. For instance, high workload of nurses who have to care for multiple patients (task)
may result in their absence during rounds (organization) and limit their opportunity to
provide input (organization). For example, a parent was saying: “The nurse is in another
kid’s room... maybe they need to see if they can get another nurse to step in... because for
me it’s really important that my nurse is there.” When the rounding team is large
(organization), when rounds occur outside of the room (environment), or when rounding
members perform multiple tasks (task), interruptions, distractions and noise are more likely
to occur (environment) and affect communication as indicated by one parent: “the
commotion in the hallway is loud”, and one resident physician: “Everybody is multi-tasking
... you remove some of these distractions, it [the round] would be focusing on the patient”.
Similarly, parent confidence to ask questions (person) and use of computer to present visual
information (tool) can facilitate parent engagement during rounds, as indicated by a nurse:
“when talking about engaging family in, I think that the best way to do it was to bring the
actual computer screen in to show them [families] the picture...the visual is extremely
helpful for that family.”

Some work system factors can be both barriers and facilitators. For example, use of the
computer could be a distraction (barrier) or a good way to present visual information to
engage the family (facilitator). The following quotes illustrate this: “I don’t think the person
presenting or doing the conversation with the family should have technology in front of
them. It seems distractive.” “I think that the best way to do it is bringing the actual
computer screen in to show them [family] the picture.”
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4. Discussion

Our study demonstrated how the stimulated recall methodology can be used to assess work
system barriers and facilitators to family engagement in FCR. The evaluation relied on two
methods: a survey of participants and an analysis of the data produced by the stimulated
recall methodology. The positive survey feedback from participants highlights their feelings
of comfort and trust, assuring their ability to freely discuss their experiences with FCR.
When they reflected upon their own activities during rounds, parents raised concerns and
proposed suggestions for improving the rounding process. Healthcare providers paid more
attention to their interactions with families when reviewing the video-recordings. The value
of the stimulated recall methodology was also seen in the participants’ responses to open-
ended questions in the survey.

The small sample of participants who filled out the surveys limited our ability to evaluate
the stimulated recall methodology. Data from a larger sample would have provided more
convincing evidence about the value of the methodology from the participants’ viewpoint. In
addition, the process of reviewing the video-recording of rounds could have also influenced
the participants and their evaluation of the rounding process.

This study shows that the stimulated recall methodology was able to identify a range of
work system barriers and facilitators to family engagement during rounds that addressed all
five elements of the work system model. The procedure of reviewing the video-recordings
of the rounding process helped to focus participants’ attention on specific rather than general
issues (Dershimer & Conover, 1989), which generated a rich dataset to help us identify
various factors that either facilitate or hinder family engagement during rounds. Data were
categorized according to the work system model (Carayon, 2009; Smith & Carayon-
Sainfort, 1989) and addressed all of the system elements.

This information can be used to redesign the rounding process; this is the next step of the
larger project in which this study is embedded (Kelly et al., 2013). For example, some
parents lack the confidence to ask questions; one possible strategy to deal with this barrier to
family engagement is to let the nurse represent the family and assist in advocating for the
patient and family. Regarding the problem that nurses are absent during rounds, several
strategies might help, such as scheduling rounds and letting nurses know about schedule, or
delegation of nurses’ tasks to others so that they can participate in rounds.

The stimulated recall methodology is one way of including “workers” (i.e. parents and
healthcare team members) in the analysis of a process. This fits with participatory
ergonomics that advocates for worker involvement in human factors and ergonomics
analysis (Haims & Carayon, 1998; J. R. Wilson & Haines, 1997). In this study, the
participatory ergonomics approach with stimulated recall interviewing allowed for the
assessment of multiple viewpoints, i.e. healthcare professionals and parents. This collective
confrontation is important in complex healthcare processes that involve various
stakeholders.

Future research could investigate how to take advantage of the self-reflection opportunity of
the stimulated recall methodology to train healthcare team members to improve their
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rounding practice. According to the survey data, four of the five healthcare team members
indicated that they would change their rounding practices in the future. Therefore, the
stimulated recall methodology using video-recording may be an effective method to
encourage healthcare professionals in changing their behaviors. Future research could also
examine the role of stimulated recall methodology in teaching clinicians communication
skills and ways to engage families and patients in care, similar to the use of video-recording
for behavior modeling training (May & Kahnweiler, 2000).

5. Conclusion

HFE methods, such as the stimulated recall methodology, can provide opportunities for a
range of participants, including parents and children, to become involved in improving
healthcare processes. This study demonstrates the value of the stimulated recall
methodology to identify a range of work system factors that either positively or negatively
influence family engagement during FCR. Stimulated recall or ‘confrontation” methods have
been typically used with single workers; we have extended the methodology to teamwork
where multiple individuals (e.g., physician, nurse, parent) communicate and collaborate to
provide and/or support patient care. Understanding the viewpoints of the various
stakeholders in the rounding process is critical to ensure that their needs are adequately
addressed (Xie et al., 2012).
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Appendix. Detailed analysis of work system barriers and facilitators to

family engagement in family-centered rounds (FCR)

Work Barriers Facilitators

system

elements

P Individual characteristics of parent/child Individual characteristics of parent/child

. Different preferences of parents
. Lack of familiarity with rounding process
. Parent fatigue

. Parent lack of confidence to ask questions

Parents have medical knowledge
Parent confidence to ask questions
Parents know their child best

Parents want to participate in
rounds

Individual characteristics of clinicians
. Lack of communication skills

. Lack of resident interest for participating in
rounds

. Curiosity of the team for unusual child
illness

Insufficient medical knowledge of some residents

Communication activities of clinicians

. Inappropriate and inadequate
communication with parents

. No eye contact with parents

. Use of medical jargon

Communication activities of clinicians

Body language of clinicians

Humorous and natural way of
communicating with kids

Physicians dealing with tired/difficult parents

Lack of clarity in assessment and plan

Team lack of review at end of rounds

Rounding members multi-tasking during rounds

Presentation of repetitive information

MR EIEIEIE

Workload of nurses
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Work Barriers Facilitators
system
elements
T Team getting updated information before
rounds
T Team responding to parent/child questions and
concerns
Team going back to visit family after rounds
o Scheduling rounds Scheduling of rounds
. Parents have other tasks to perform . Forewarning of rounds
. Parent cannot leave child alone . Rounding sequence known ahead
. Nurses and family uncertainty about when
round will occur
. Uncertain about duration of rounds
o Absence of nurses during rounds Presence and role of nurse
(e} Lack of opportunity for nurse input Opportunity for nurse input
o Large rounding team Smaller rounding team
(e} Physicians not listening to parents Team listening to family
o Inconsistent sequence of rounding
(e} Parent lack of knowledge of team members’ roles
o Presence/role of child
. Inappropriate topics for young child patient
. Lack of engagement of child
Rounding too long
o Team coming into round with a preliminary
plan
(e} Introduction of team members to family
0 Role of attending as a leader or teacher
(e} Role clarity of clinicians
o Opportunity for parent input
(e} Parent involvement during rounds
o Rapport between parents and clinicians
E Location of rounds Location of rounds
. Rounds outside of room for immune . Rounds occurring in meeting room
compromised patient
E Interruptions and distractions
E Noise affecting communication
E Positioning of team
. Clinicians standing close to each
other
. Sitting down with parent and child
T-T Computer equipment as distraction
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Work Barriers Facilitators
system
elements

Use of computer to present visual information

T-T Printout of labs

T-T Use of pen and paper as reminder for clinicians

Note: P=person; T=tasks; O=organization; E=environment; T-T=tools and technologies (elements of the work system
model (Carayon, 2009; Carayon & Smith, 2000; Smith & Carayon-Sainfort, 1989))
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+ Use of computer to present visual information
+ Printout of labs

+ Use of pen and paper as reminder for clinicians
- Computer equipment as distraction

Environment
+/- Location of rounds
+ Positioning of team
- Interruptions and distractions
- Noise affecting communication

4

+/- Individual characteristics of parent/child
- Individual characteristics of clinicians
- Insufficient medical knowledge of some residents

Tasks

+/- Communication activities of clinicians

+ Team getting updated information before rounds

+ Team responding to parent/child questions and concerns
+ Team going back to visit family after rounds

- Physicians dealing with tired/difficult parents

- Lack of clarity in assessment and plan

- Team lack of review at end of rounds

- Rounding members multi-tasking during rounds

- Presentation of repetitive information

- Workload of nurses

A 4

Organization
+/- Scheduling of rounds
+ Presence and role of nurse
+ Opportunity for nurse input
+ Smaller rounding team

\ 4

Figure 2.

+ Team listening to family

- Absence of nurses during rounds

- Lack of opportunity for nurse input

- Large rounding team

- Physicians not listening to parents

- Inconsistent sequence of rounding

- Parent lack of knowledge of team members’ roles
- Presence/role of child

- Rounding too long

Work system barriers and facilitators to family engagement in family-centered rounds
(FCR). The “+” symbol indicates a facilitator and the “~" symbol indicates a barrier.

Note that barriers and facilitators are assigned to one work system element; however, many
system elements interact with each other. See examples in the text.
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