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A lthough teamwork is a critical 
component of transformation-
al change in the primary care 

setting, there are few instruments 
that can measure teamwork in a re-
liable and economical way. Rather, 
many current instruments rely upon 
trained observers who focus on sev-
eral different aspects of the clinical 
environment, including teamwork.1,2

One such instrument is the Prac-
tice Environment Checklist (PEC), 
a 75-item assessment tool that is 
completed by outside facilitators “to 
help (them) focus on specific orga-
nizational characteristics in their 
practices and that they filled out 
based on their impressions of the 
practice.” One difficulty with the in-
strument is that “The facilitators 
reported difficulty filling out the 
PEC, in part due to their inability 

to assess the organizational features 
of a practice because they were not 
staff members.”3 An alternative ap-
proach would be for team members 
to use these items to assess their 
own degree of teamwork. We as-
sessed whether a smaller self-ad-
ministered subset of items from the 
PEC would represent a reliable set 
of questions from which team mem-
bers could report their assessment 
of team functioning. We also sought 
to determine the minimum number 
of items that would yield a reliable 
response from team members. 

Methods 
Derivation Study
To define a smaller subset of items 
for analysis, we selected at least one 
item from each of the 18 domains of 
the PEC, with the goal of selecting 

the smallest number of items that 
appeared to represent unique and 
non-redundant content areas. For 
this reason, our final set did not in-
clude items from some domains that 
contained fewer than three items, as 
we felt that these items were simi-
lar to items that appeared in other 
domains. 

Our final set comprised 29 items, 
which were administered to each 
person on six clinical teams who 
work together in the outpatient set-
ting (total n=56) in a community-
based university-affiliated residency 
training program. Teams comprised 
medical assistants, clinical secretar-
ies, nurses, nurse practitioners, front-
end managers, medical residents, 
physician faculty, and a behavior-
al health professional. The surveys 
were administered during a week-
ly team meeting, with the expecta-
tion that they would require only a 
few minutes and that thus would be 
completed and collected during the 
meeting.

Our study was determined ex-
empt from review by the Institution-
al Review Board at the University of 
Rochester.

 
Statistical Analysis. The 29 items 
were first factor analyzed by prin-
cipal factors extraction, followed by 
varimax rotation. To determine the 
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appropriate number of factors, we 
considered several criteria, includ-
ing absolute values of the eigenval-
ues, the shape of the scree plots, and 
the degree to which various solutions 
yielded interpretable factor descrip-
tions and simple structure. We then 
computed Cronbach alpha values for 
the resulting subscale(s). Finally, we 
computed the projected reliability of 
the short version of the scale(s) by 
computing Cronbach alpha values 
for shorter scales composed of items 
with the highest item-total correla-
tions. We also used the Spearman-
Brown formula to compute projected 
reliabilities for randomly cho-
sen items from the subscale(s). All 

analyses were performed with SAS 
version 9.2 (Cary, NC). 

Validation Study
A five-item survey was produced 
from the derivation study. We ad-
ministered this version of the PEC 
to a larger sample (n=89) of team 
members at subsequent team meet-
ing in February 2011. We computed 
the Cronbach alpha for the scale, as 
well as the individual item-total cor-
relations. 

Results 
Derivation Study
Factor Analysis. Factor analysis 
of the 29 items yielded a first fac-
tor with an eigenvalue of 12.0, which 

accounted for 41% of the variance in 
the correlation matrix. There were 
six additional factors with eigenval-
ues between 1 and 2.1, which col-
lectively accounted for an additional 
30% of the variance. We examined a 
number of rotated factor solutions 
for various numbers of factors be-
tween 2 and 7—none of these had 
simple structure, with several vari-
ables having substantive loadings on 
more than 1 factor. We thus conclud-
ed that a single-factor solution was a 
best fit for the data. Factor loadings 
are shown in Table 1. 

Scale Reliability. The overall 29-
item scale had a Cronbach alpha 
of 0.94. Of the 29 items, 24 had 

Table 1: Subset of 29 Items From the Practice Environment Survey

Item Text Factor Loading
Item-Total Correlation 

(Derivation Study)

Item-Total 
Correlation 

(Validation Study)

1. People in this team actively seek new ways to 
improve how they do things. 0.66 0.62  

2. People at all levels of this team openly talk about 
what is and isn’t working. 0.65 0.58  

3. Opinions are valued by others in this team. 0.71 0.69  

4.  This team encourages everyone to share ideas. 0.80 0.76 0.58

5. People in this team can rely on others to do their 
jobs well. 0.75 0.72  

6. People in this team regularly take time to reflect on 
how they do things. 0.71 0.65  

7. After trying something new, people in this team 
take time to think about how it worked. 0.66 0.62  

8. The leadership in this team is available for 
consultation on problems. 0.76 0.66  

9. Leadership in this team creates an 
environment where things can be accomplished. 0.77 0.76 0.67

10. This team learns from its mistakes. 0.74 0.68  

11. This team tends to be flexible. 0.67 0.64  

12. People in this team have the information 
that they need to do their jobs well. 0.87 0.81 0.42

13. When people in this team experience a 
problem, they make a serious effort to figure 
out what’s really going on. 0.77 0.74 0.78

(continued on next page)
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item-total correlations of 0.5 or high-
er, and 18 had item-total correlations 
of 0.6 or higher. A subscale composed 
of the five items with the highest 
item-total correlation would have a 
Cronbach alpha of 0.89. Using the 
Spearman-Brown formula, we find 
that a scale comprising any four ran-
domly chosen items from this scale 
would have a projected Cronbach 

alpha of 0.61; a scale comprising six 
randomly chosen items would have 
a projected Cronbach alpha of 0.70.  

Validation Study
The 5-item scale had a Cronbach al-
pha of 0.84. The individual item-to-
tal correlations ranged between 0.42 
and 0.80. 

Discussion
We find that the items of the full 
29-item PEC all appear to relate to 
a unidimensional underlying psy-
chological factor, which represents 
team members’ general views of 
their team’s effectiveness. This di-
mension appears to be highly reli-
able, such that asking as few as five 
of these questions can yield reliable 

Table 1: Continued

Item Text Factor Loading
Item-Total Correlation 

(Derivation Study)

Item-Total 
Correlation 

(Validation Study)

14. Most of the people who work in this team seem to 
enjoy their work. 0.62 0.62  

15. Working in this team is stressful. -0.31 -0.32  

16. Work expectations are clear. 0.57 0.54  

17. People have what they need to do their work well. 0.62 0.61  

18. People receive frequent and helpful feedback about 
their work. 0.59 0.54  

19. People in this team are connected with community 
organizations that serve patients. 0.42 0.37  

20. People in this team are comfortable caring for 
patients from culturally diverse backgrounds. 0.39 0.37  

21. People in this team believe this team provides 
culturally sensitive care. 0.34 0.32  

22. People in this team openly discuss errors that 
happen in the team. 0.65 0.60  

23. Everyone in this team has access to the 
information they need for patient care and their work 
when they need it. 0.68 0.57  

24. This team and its clinicians give the attention that 
patients feel they need for spiritual health and well-
being. 0.52 0.50  

25. This team has a clear, expressible vision. 0.70 0.64  

26. There is frequent and good communication 
throughout the team about how the different change 
initiatives are going. 0.75 0.72  

27. Everyone in the team feels able to act on the 
team vision. 0.76 0.74 0.80

28. The team appears to let setbacks and problems 
stop its change efforts. 0.35 0.27  

29. Once this team implements a change, the change 
tends to stick. 0.60 0.55  

 
The five items with the highest item-total correlations from the derivation study are indicated in bold.
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estimates of people’s underlying 
views of team effectiveness. In our 
follow-up validation study, we found 
that the five-item version continues 
to have a high internal consistency.  
In the validation study, we found 
that respondents could complete 
the five-item version in 3 minutes 
or less. 

Although teamwork has been rec-
ognized in the inpatient setting as 
a way to improve patient safety,1,2,4 
there is not currently an economical 
and reliable scale on which to assess 
team members’ views on the quality 
of their teamwork. 

While we recognize that team-
work is not an end in itself, it is pre-
sumed to be on the causal pathway 
to avoiding errors and therefore im-
proved patient outcomes. Thus, it is 
important to measure teamwork-
related interventions in ways that 
are not overly burdensome for staff, 
nor costly to administer. Our version 
of the PEC instrument, the Team-
work Mini-PEC, accomplishes that.  

We recognize several limitations 
of our study. First, it was conducted 
at a single program and thus will 

need to be replicated in other clinical 
settings to ensure that the structure 
of the simple 5-item survey is stable 
across settings. Second, our deriva-
tion study had a relatively low sam-
ple size, with only two respondents 
per item. We point out, however, 
that we found a compelling single-
factor solution, and we are not mak-
ing claims about more complex (and 
possibly more unstable) factor struc-
tures. Further, our single-factor so-
lution was convincingly replicated in 
the validation study. Third, we recog-
nize that our study does not estab-
lish the validity of the short scale, 
as we do not have contemporane-
ous data that would correlate with 
our measures. Like all self-report in-
struments, this short scale may be 
subject to several reporting biases. 
Nonetheless, the first requirement 
of a measurement tool is that it is 
feasible and reliable. We believe that 
we have demonstrated those qual-
ities for our brief scale. This work 
sets the stage for future studies to 
assess how this scale relates to oth-
er important team-related variables.  
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