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ABSTRACT 

Background: Continued concerns for improvements in safety and quality of the perioperative setting (PS) 
process and outcomes drive the efforts in improving the interdisciplinary collaboration (IC) to 
supplant the change brought by innovation with better reflexivity through planning. PS professionals 
routinely engaged in surgery and recovery hold the prime insights into the active process of ICPS and are 
best capacitated to articulate their perspectives and priorities. 
Purpose: The purpose of this research was to describe the patterns of ICPS factor prioritization within the 
interdisciplinary team (IDT).  The questions guiding this research were:

What antecedents of IC are considered by IDT professionals to be important in PS?
What viewpoints and potential contentions exist in prioritizations of IC improvements?

We have utilized a modified Q-methodological approach to assess the subjective viewpoints within IDT 
professionals. 

Materials and Methods: This research is based on mixed-methods survey design with modified 
methodology adapted for utilization in a statistical platform, such as SPSS. Qualitative theme extraction 
from literature review (LR) was utilized in selection ICPS factors for inclusion into the concourse of 
statements, which from the Q-sample was induced. ICPS factor Q
responses in 12x12 prioritization matrix built into a survey in REDCap. The viewpoint groups were then 
identified with factor analysis of the rotated (rows-columns) matrix and subjected to further analys
concordances and discordances. 
Results: Five primary factors of ICPS as identified by IDT members include: Critical Communication and 
Feedback (CCF), Purpose, Team Technical Competence (TTC), Trust, and Adaptability. Cumulative 94.672 
% of variance was explained with eight viewpoint groups with eigan values greater than 1.0. and factor 
loadings greater than 0.30 in the Q-FA model. Eight viewpoint groups included: Technocratic, Polarized
reflexive-visionary, Collegial, Communicator, Focused on Critical Process, Power
power dynamics), and Task-Oriented. The ninth viewpoint group included Absolutist viewpoints (16.67% of 

 
Conclusions: In this study, we were able to identify the primary factors important in improving ICPS an
the viewpoint groups and patterns using modified Q-methodologic approach. Identification of potential 
sources of contention and dispute are necessary for IDT reflexivity and adaptability in innovative 
environment of PS.  
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collaborative efforts within interdisciplinary teams (IDT).  The 
innovation in the increasingly technologically complex 
rapidly evolving surgery and surgical recovery is placing 
additional demands on team adaptability by infusing new tasks 
and roles, and new sources of potential contentions influencing 
the interactions within the teams. Continued concerns for 
improvements in safety and quality of the process and 
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Continued concerns for improvements in safety and quality of the perioperative setting (PS) 
process and outcomes drive the efforts in improving the interdisciplinary collaboration (IC) to match or 
supplant the change brought by innovation with better reflexivity through planning. PS professionals 
routinely engaged in surgery and recovery hold the prime insights into the active process of ICPS and are 

he patterns of ICPS factor prioritization within the 
interdisciplinary team (IDT).  The questions guiding this research were: 

What antecedents of IC are considered by IDT professionals to be important in PS? 
in prioritizations of IC improvements? 

methodological approach to assess the subjective viewpoints within IDT 

methods survey design with modified Q-
methodology adapted for utilization in a statistical platform, such as SPSS. Qualitative theme extraction 
from literature review (LR) was utilized in selection ICPS factors for inclusion into the concourse of 

ed. ICPS factor Q-sort was obtained from participant 
responses in 12x12 prioritization matrix built into a survey in REDCap. The viewpoint groups were then 
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collaborative efforts within interdisciplinary teams (IDT).  The 
innovation in the increasingly technologically complex and 
rapidly evolving surgery and surgical recovery is placing 
additional demands on team adaptability by infusing new tasks 
and roles, and new sources of potential contentions influencing 
the interactions within the teams. Continued concerns for 
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outcomes drive the efforts to match or supplant the change 
brought by innovation with better reflexivity through the 
interdisciplinary collaboration (IC) and planning. Effective 
interdisciplinary team (IDT) collaboration facilitates critical 
decision making. Critical decision making (CDM) 
improvements are evident in congruent priority setting, 
reduced variance, improved decision validity, and increased 
decision support (Turcotte et al., 2015). While important 
safeguards have to be maintained to avoid groupthink, where 
the accurate minority opinion is subjugated to inaccurate 
majority opinion, Bergman et al. (2012) point to the 
importance of the intragroup socioeconomic conflict and task 
dimension in the intragroup decision-making conflicts.  
Bergman et al. (2012) pointed fromliterature review to the 
negative relatedness of the socioeconomic conflict with 
performance and job satisfaction and task conflict to decision 
quality and performance and satisfaction. Therefore, the 
conflict in healthcare and perioperative setting is a 
phenomenon to be recognized and described further for 
development of an approach to conflict management. 
Leadership fostering safety culture is thought to have the 
following features: assigning greater priority to safety over 
other organizational goals, challenging existing views about 
causes and remediation in error analysis, supporting positive 
interactions, balancing individual accountability and 
responsibility without assigning blame, motivating and 
inspiring (Anderson and Kodate, 2015). PS professionals 
routinely engaged in surgery and recovery hold the prime 
insights into the active process of ICPS and are best 
capacitated to articulate their perspectives and priorities. 
Analysis of perceptions of the perioperative IDT members 
necessitates utilization of Q- methodology due to anticipated 
diversity of the interdisciplinary perspectives. Q-methodology 
employs mixed qualitative and quantitative techniques that 
have evolved from factor analysis and are being developed to 
assess subjective opinions and perceptions (Akhtar-Danesh et 
al., 2013; Brown, 2014). Q-methodology is described as the 
means of studying distinctive “dimensions of subjective 
phenomena” and commonalities among persons with similar 
viewpoints “reflective of perspective intrinsic to the 
individuals” (Lai et al., 2006). In clinical setting, Q-
methodology has been utilized in analyses of perceptions and 
opinions of patients, healthcare providers, and in training of 
healthcare professionals. More notable of the later studies 
utilizing Q-methodology include analysis of patients’ 
perceptions about fatigue in adolescents with cancer (Lai et al, 
2007), head and neck cancer patients’ experiences with tube 
feeding (Merrick et al, 2012), patient experiences with chronic 
pain (McParland et al, 2011), and healthcare priorities (Baker 
et al., 2014; Paige and Morin, 2016). The objectives of this 
research were develop an approach in describing the 
significant patterns of ICPS elements and to analysis of 
thedifferences in viewpoints within IDT of PS using modified 
Q-methodologic approach. 
 
Specific Aim: Analysis of differences in priority setting 
within idt in perioperative setting 
 
Hypothesis: Significant subjective differences exist among 
IDT professionals in priority settingin improving ICPS. 
 

MATERIALS AND METHODS 
 
University of Mississippi Medical Center IRB exempt 
approval was obtained prior to commencement of data 

collection. Data collection was based on survey designed for 
online administered via Research Electronic Data Capture 
(REDCap) platform with the instrument containing items 
assessing ICPS as described below. REDCap survey platform 
is developed by the REDCap Consortium, hosted by 
Vanderbilt University (REDCap, 2014). REDCap is an open-
source application created and maintained for academic use 
with multi-site access that allows secure web-based survey 
administration. Its features include branching, skip logic, 
survey stop action, calculated fields, and continuous scale 
option for item response. REDCap supports project 
management and reporting and data export for analysis in 
Microsoft Excel, PDF, SAS, Stata, SPSS, and R (REDCap, 
2014). 
 
“Study data were collected and managed using REDCap 
electronic data capture tools hosted at [UMMC].1 REDCap 
(Research Electronic Data Capture) is a secure, web-based 
application designed to support data capture for research 
studies, providing 1) an intuitive interface for validated data 
entry; 2) audit trails for tracking data manipulation and export 
procedures; 3) automated export procedures for seamless data 
downloads to common statistical packages; and 4) procedures 
for importing data from external sources.” (Harris et al., 2009). 
 
Procedure 
 
Data were collected by survey administration from 10/07/2017 
to 11/01/2017 among the perioperative professionals attending 
educational conferences and meetings within areas of Central 
Alabama, Mississippi, and Louisiana who volunteered to 
participate. The data were obtained from the survey responses 
in RedCAP. Forty-four (44) survey records were obtained, two 
had to be excluded not meeting study inclusion criteria. 
Responses from the medical students (3rd and 4rth year) were 
included as they are the professionals in training with an active 
role in IDT of academic medical centers. Thirty-two (32) 
mostly or entirely completed surveys were included for the 
statistical analysis for objectives II and III. The survey 
questionnaire was accessible from a personal computer or a 
cellular telephone device with access to the internet for 
participant convenience. However, most participants preferred 
the paper version of the instrument for later input into REDCap 
survey by study personnel. Multiple entries were disallowed in 
electronic format on several items, specifically type of surgery 
of reference in responses. In addition, the option of assigning 
the same level of priority to more than one item had to be 
allowed due to response trend in the paper version of the 
survey format. Q-methodology was utilized using a survey 
administered online and available in paper format for PS 
professionals.The concourse of statements about important 
ICPS antecedent factors was induced from LR by identification 
ofrepresentative themes in IC descriptions and convergent 
teamwork theories and instrument development. The 
concourse was deduced into the Q-sample of twelve factors in 
improving ICPS that were included in a prioritization matrix in 
the survey.  
 
The Q-sample included: 
 
CCFCritical Communication and Feedback 
SEShared Expertise 
SSAShared Situational Awareness 
RAReflexivity for Adaptability 
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SCDPCShared Critical Decision-Making and Problem-Solving 
Capacity 
TTCTeam Technical Competency 
PCMProcess Coordination and Management 
 
BTDAutocratically/Democratically Balanced Team Dynamics 
In addition, the Q-sample included Adaptability, Fairness in 
distribution of rewards and risks, Sense of Trustwithin IDT, 
Shared Purpose.Thus, the Q-sample consisted of concepts and 
short phrases familiar to perioperative professional team. The 
direction of the Prioritization Matrix Scale included in ICPS 
Questionnaire was: “PLEASE RANK THE FOLLOWING 
ELEMENTS BY THEIR IMPROTANCE IN IMPROVING 
COLLABORATION. Rank 1 - for the highest priority; rank 12 
- for the lowest priority”. Obtained participant responses were 
validated to include those meeting study inclusion criteria into 
a P-set. Participant responses were validated to include those 
meeting study inclusion criteria into a P-set. The differences 
among priority-setting viewpoint groups were further analyzed 
using FA extraction and rotation techniques.Q-sort was 
obtained from participant responses using the factor analytic 
package in SPSS. 
 
Statistical analyses 
 
The prioritization matrix was rotated with rows being Q-
sample phrases (ICPS factors) and columns – participant coded 
records.Q-methodologic statistical analytic techniques are 
based on Q (Quantum) factor analysis (QFA) correlation 
measures were utilized in analysis of data from survey 
responses. Generally, factor analysis (FA) is built on the basis 
of Pearson product moment correlations. The assumptions of 
FA are similar to those of Pearson correlations, though some 
are relaxed. Adequate sample size and continuous distribution 
are assumed. The assumption of distribution normality is 
relaxed in QFA. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
RESULTS 
 
Modified Q-methodology with FA in SPSS was utilized for 
analysis of patterns and congruences of perceptions among and 
between the subjective opinion groups. Q-sample statements 
were included in ICPS questionnaire prioritization matrix. The 
participants were asked to rank-order the statements from 1 
(the highest) to 12 (the lowest), where multiple answers per 

rank (column) were allowed. Rank-ordering instead of ranking 
is a critical step in Q-sorting (Paige & Morin, 2016). The 
reliability of Prioritization Scale (N=12 items) was sufficient 
as measured with Cronbach alpha of 0.860 and 0.893 in split 
half testing (N=6+6). Q-sort of the important factors in 
improving ICPS was constructed from the mean prioritization 
scores obtained in SPSS descriptive analysis. The following 
ICPS antecedent were identified in Q-sort from the estimated 
mean priorities as assigned by participants: 
 
CCF, Shared Sense of Purpose, TTC, Trust, and Adaptability 
were the top five factors assigned higher priority in improving 
ICPS by the estimated means from all responses. The input 
matrix of the dataset from the Priority SettingScale was 
rotated, by switched rows (participant input records) and 
columns (assigned priorities).The viewpoint groups were then 
identified with Q-factor analysis using Principal Component 
Analysisin SPSS. 
 
Table 2. ICPS output for Q-sort of the antecedents of ICPS.in the 

order of IDT mean priority 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Eight viewpoint (opinion) groups with eigenvalues >1 and Q-
factor loading of greater than 0.3 were identified in a PCA 
extraction in the analysis of differences among the participant 
responses in assigning priority. Eight groups of records with 
distinct viewpoints were identified with Q-methodologic FA 
with PCA extraction. In this model, 94.672% of variance in 
opinions was explained by these groups. Better component 
orthogonality was achieved with Oblimin rotation with Kaiser 
Normalization in SPSS. 

Table 1. SPSS output for descriptive statistics for IDT-assigned priorities in antecedents of ICPS 
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Table 3. Cronbach’s α for Prioritization Scale 
 

 
 

Table 4. SPSS output for PCA extraction of components of ICPS 
viewpoints in priority setting 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Prior to interpretation, the distribution of viewpoints was 
compared to that of the interdisciplinary groups and setting 
type: 

 

Table 5. SPSS output for viewpoint groups in ICPS priority 
setting 

 

 
 

The viewpoints were subjected to further analysis of 
concordances and discordances within eight groups identified 
in QFA. 
 

QFA8 Intragroup Concordances and Discordances 
 

The concordances within QFA1 viewpoint group were evident 
in assigning medium level priority in improving ICPS to PCM, 
lower level priority to BTD; the discordance within the group 
was about whether critical communication and feedback (CCF) 
or reflexivity and adaptability (RA) are of primary importance. 
This group of opinions was named “Critic” due to existing 
strong positive and moderate negative correlationswith P-set. 

 
 

Figure 1. Scree Plot for groups of the viewpoints in priority setting generated in SPSS 
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The group consisted of ORRNs/OR Surgical technology and 
PACU RNs. 
 
Table 6. The distribution of Viewpoint Groups (color-coded) was 

not associated with Discipline or Setting 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The concordances within QFA2 viewpoint group were evident 
in assigning higher level priority in improving ICPS to CCF, 
SE, and TTC. Mid-level priority was assigned to SCDPC, 
PCM; lower level priority to BTD. The discordance within the 
group was about the importance reflexivity and adaptability in 
improving ICPS. This group of opinions was named 
“Technocratic”. Surgeons and PTs were included in this group. 
The concordances within QFA3 viewpoint group were evident 
in assigning midlevel priority in improving ICPS to RA, TTC, 
and common sense of purpose. The discordances within the 
group were evident in seeing CCF, SE, PCM, fairness of 
distribution of responsibilities and rewards, and adaptability as 
primary important in improving ICPS.  
 
This group of opinions was named “Polarized-reflexive, 
visionary”. Surgeons and ORRNs/OR Surgical technology 
were included in this group. The concordances within QFA3 
viewpoint group were evident in assigning higher priority to 
the shared sense of purpose, midlevel priority to SCDPC and 
BTD. The discordances within the group were evident in 
seeing CCF and SSA as primary important in improving ICPS. 
This group of opinions was named “Collegial”. CRNAs, OR 
Nursing Administration, and PTs were included in this group. 
The concordances within QFA5 viewpoint group were evident 
in assigning high level of priority to CCF. Mid-range levels of 
priorities were assigned to shared sense of purpose and TTC 
and relatively low levels to SE and BTD. The major 
discordance within the group was evident in seeing fairness of 
distribution of responsibilities and rewards as primary 
important in improving ICPS. This group of opinions was 
named “Communicator”.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 7. QFA1 Viewpoint Group priorities and correlates 
 

 
 

Table 8. QFA2 Viewpoint Group priorities and correlates 
 

 
 

Table 9. QFA3 Viewpoint Group priorities and correlates 
 

 
 

Table 10. QFA4 Viewpoint Group priorities and correlates 
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Table 11. QFA5 Viewpoint Group priorities and correlates 
 

 
 

Table 12. QFA6 Viewpoint Group priorities and correlates 
 

 
 

Table 13. QFA7 Viewpoint Group priorities and correlates 
 

 
 

Table 14. QFA8 Viewpoint Group priorities and correlates 
 

 
 

Table 15. QFA8 Viewpoint Group Classification 
 

 
 

There were no significant differences in prioritizations by setting: 
 

Table 15. Kruskal-Wallis testing significant differences in prioritizations by setting 
 

 
SPSS output for Kruskal-Wallis testing significant differences in prioritizations among the groups by setting 
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This group included CRNAs, PACU RNs, and Medical 
Students. The concordances within QFA6 viewpoint group 
were evident in assigning high levels of priorities to SE, CCF, 
and TTC, and mid-level priority to adaptability. The 
discordances were evident in seeing the same value of SSA, 
RA, SCDPC, PCM, BTD, shares sense of trust and purpose in 
improving ICPS. This group of opinions could be named 
“Critical process-focused”. ORRNs/OR Surgical technology, 
PTs, and Medical Students were included in this group. The 
concordances within QFA7 viewpoint group were evident in 
assigning midlevel priority in improving ICPS to BTD. The 
discordance within the group were evident in seeing the same 
importance in SSA, TTC, and adaptability in improving ICPS. 
This group of opinions could be named “Power-Observant” 
(conscious of power dynamics). OR Nursing Administration, 
ORRNs/OR Surgical technology, PACU RNs, OTs, and 
Medical Students were included in this group. The 
concordances within QFA 8 viewpoint group were evident in 
assigning high levels of priority to PCM and SSA, mid-range 
priorities to TTC. Mild discordance within the group were 
evident in seeing the same level of importance in CCF and 
shared sense of purpose. This group of opinions could be 
named “Task-oriented” (supportive of coordinated process). 
Medical Students, ORRNs/OR Surgical technology, and OTs 
were included in this group. To summarized, eight viewpoint 
classes identified in MQM-FA were named: Critic, 
Technocratic, Polarized-reflexive-visionary, Collegial, 
Communicator, Focused on Critical Process, Power-Observant 
(conscious of power dynamics), and Task-Oriented. 
 
Remarkably, there were three fill-in blank entries related to 
priority setting exercise stating: “All #1”, “All”, “Allpoints of 
perioperative setting” consistent with several additional entries 
of #1 for all or many items in prioritization scale constituting a 
total of seven responses that could be tagged as the Absolutist 
Viewpoint Opinions (N=7). The items had to be excluded from 
the statistical analysis due to lack of variance. However, this 
absolutist viewpoint was significant in the study sample 
(7/42*100%=16.67%). This finding is transferrable to the 
study population. 
 

DISCUSSION 
 
Prioritization Scale was designed for the assessment of 
differences in viewpoints; it was useful in identification and 
description of nine priority-setting viewpoint groups among 
the survey participants. The utility of the Modified Q-
methodologic FA (mQFA) technique in classification of 
participant opinions was supported by the results of this 
study.Reliable parameters of priority setting were obtained 
utilizing Q-sample Prioritization Matrix in REDCap, 
supporting the feasibility of this approach and scale in the 
analysis of viewpoints in SCDM and in evaluations of ICPS 
processes.Modified Q-methodologic analytic techniques were 
useful in delineation of specific viewpoint groups and in 
detailing the sources of potential contentions.Cumulative 
94.672 % of variance was explained with eight viewpoint 
groups with eiganvalues greater than 1.0 and factor loadings 
greater than 0.30 in the Q-FA model. Eight viewpoint groups 
included: Technocratic, Polarized-reflexive-visionary, 
Collegial, Communicator, Focused on Critical Process, Power-
Observant (conscious of power dynamics), and Task-Oriented. 
The ninth viewpoint group included Absolutist viewpoints 
(16.67% of P-set). Association of the viewpoint groups with 
the disciplinary subgroups was assessed to test theoretical 

assumptions drawn from literature review about the 
importance of certain ICPS antecedents and was not supported 
by the results of this study. Lack of association between the 
viewpoints and disciplines or settings in this sample is 
supporting the conclusion that the influences of the 
organization (setting) or professional affiliation (discipline) 
were not significant predictors in ICPS priority 
setting.Therefore, the prioritization differences within IDT 
could have been influenced by individual (knowledge, skills, 
and attitudes) and interpersonal interactive factors subject to 
further research. Acceptable but smallP-set size in this study is 
impacting the generalizability of results. Larger P-set could 
offset the results and conclusions. Survey response bias risk 
must be assumed as in average survey environment. Participant 
familiarity with the process and skill with prioritization could 
have influenced the results. Prioritization scale Q-sample 
included 12 items for prioritization; reducing the number of 
items in future applications should decrease possible response 
bias due to respondent fatigue.The variance and participant 
subjective biases were the focus of this study and, therefore, 
their influenceon the results and conclusions is appreciated. 
We are not aware of any published research using the same 
subject (IC antecedents, particularly SCDPC), population 
(IDT), setting (PS), and methodology (on-line survey with Q-
methodology) to compare our results with. The methodology 
and instrument utilized in this study could be useful in IDT 
conflict management, ICPS and technical process 
development, and in collaborative decision-making and 
problem-solving. 
 
Conclusion 
 
In this study, we were able to identify the primary factors, 
important in improving ICPS and the viewpoint groups and 
patterns using modified Q-methodologic approach.Utility of 
Q-sample Prioritization Scale built in Modified Q-
methodologic analytic approach was feasible in delineation of 
specific IDT viewpoint groups of PS and in detailing the 
sources of potential contentions. We found that, although there 
were discernable differences in prioritizations among the 
participants, professional discipline or setting were not 
significant predictors of such differences. Larger sample size 
could offset these conclusions. In patient-safety driven and 
resource-constrained innovative PS environment, it is essential 
to find appropriate approach to the improvement of IDT 
interpersonal interactions andto support of ICPS. These efforts 
are needed for enhancedproblem-solving synergy and 
congruence in decision-making and decision support to 
capacitate IDT adaptability in conflicting situations. 
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