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Abstract

AIM: To understand how work climate and related fac-
tors influence teamwork and collaboration in a large
medical center.

METHODS: A survey of 3462 employees was conduct-
ed to generate responses to Sexton’s Safety Attitudes
Questionnaire (SAQ) to assess perceptions of work en-
vironment via a series of five-point, Likert-scaled ques-
tions. Path analysis was performed, using teamwork
(TW) and collaboration (CO) as endogenous variables.
The exogenous variables are effective communication
(EC), safety culture (SC), job satisfaction (JS), work
pressure (PR), and work climate (WC). The measure-
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ment instruments for the variables or summated sub-
scales are presented. Reliability of each sub-scale are
calculated. Alpha Cronbach coefficients are relatively
strong: TW (0.81), CO (0.76), EC (0.70), SC (0.83), IS
(0.91), WP (0.85), and WC (0.78). Confirmatory factor
analysis was performed for each of these constructs.

RESULTS: Path analysis enables to identify statisti-
cally significant predictors of two endogenous vari-
ables, teamwork and intra-organizational collaboration.
Significant amounts of variance in perceived teamwork
(R’ = 0.59) and in collaboration (R* = 0.75) are ac-
counted for by the predictor variables. In the initial
model, safety culture is the most important predictor
of perceived teamwork, with a B weight of 0.51, and
work climate is the most significant predictor of col-
laboration, with a B weight of 0.84. After eliminating
statistically insignificant causal paths and allowing
correlated predictorsl, the revised model shows that
work climate is the only predictor positively influencing
both teamwork (B = 0.26) and collaboration (3 = 0.88).
A relatively weak positive (B = 0.14) but statistically
significant relationship exists between teamwork and
collaboration when the effects of other predictors are
simultaneously controlled.

CONCLUSION: Hospital executives who are interested
in improving collaboration should assess the work cli-
mate to ensure that employees are operating in a set-
ting conducive to intra-organizational collaboration.

© 2012 Baishideng. All rights reserved.

Key words: Teamwork; Intra-organizational collabora-
tion; Safety culture; Work climate in a hospital

Peer reviewer: Léon C van Kempen, PhD, Associate Professor,
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INTRODUCTION

Change efforts such as total quality management and
continuous quality improvement reveal the importance
of teamwork and collaboration to organizational success.
In health care, teamwork has consistently been shown
to improve the quality of health care and reduce medical
errors . In addition, Hoegl and Gemuenden” demon-
strated that the quality of the teamwork is significantly
associated with team performance on innovative projects,
which indicates that teamwork is crucial to organizational
growth and development. Both of these studies showed
that communication is of the utmost importance for
determining teamwork and collaboration. This paper
uses path analysis to construct a causal path model which
helps identify intra-organizational factors influencing the
variation in petceived teamwork and collaboration within
a large medical center.

MATERIALS AND METHODS

Literature review

Teamwork is viewed as group members working together
to accomplish a common goal. The key insight is that
team members must possess a mutual awareness (i.e.,
shared perceptions about communication, safety culture,
work climate and work pressure ), which enables them to
interact, anticipate each other’s actions and needs, and car-
ry out team processes like coordination. In recent years,
organizational collaboration has begun to emerge as a dis-
tinct focus of scholarly and empirical research”. Under-
standing employees’ perceptions of an organization has
become increasingly important in recent years. Collabora-
tion is defined as “to work jointly with others or together
especially in an intellectual endeavor”™™, Thomas ez a/” de-
fined inter-organizational collaboration as a term used by
scholars and practitioners to describe a process that can
emerge as organizations interact with one another to cre-
ate new organizational and social structures. The amount
of research on inter-organizational collaboration could fill
many volumes”. However, the amount of research on its
counterpart, intra-organizational collaboration, pales by
compatison. The discrepancy may reflect the longstanding
precedence of the inter-organizational view in organiza-
tional research”’. However, in recent years, intra-organiza-
tional views begun to gain attention”. These views focus
more on the organizational relationships within a specific
organization rather than on those that form outside the
organization”. In particular, the collaboration among em-
ployees within an organization can be just as important
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as, if not more important than the collaboration between
organizations. This paper will pursuit the former view and
quantitatively assesses a path analysis model of predictors
of intra-organizational collaboration.

With respect to demographics, research has indicated
the women tend to be more collaborative than men,
which is why women who work in environments requir-
ing high levels of teamwork often excel in leadership
positions'”. Gellers and Kuipert” demonstrated that age
also is positively related to teamwork; as the average age
of team members increases, so too does the quality of
the group’s work.

Research questions and hypotheses

Given the obvious importance of teamwork and collabo-
ration in organizations, the central question in this study
is to what degree work climate, work pressure, petcep-
tions of safety, job satisfaction, and communication are
significant determinants of teamwork and collaboration.
Various organizational research articles have provided
the basis for the theoretical framework used to develop
the study hypotheses[&m. The exogenous variables in
this study are Effective Communication (EC), Safety
Culture (SC), Job Satisfaction (JS), Work Pressure (PR),
and Work Climate (WC). The endogenous vatiables are
teamwork (T'W) and collaboration (CO). Each of the five
exogenous variables is hypothesized to exert influence in-
dependently on the two endogenous vatiables. The study
assumes that teamwork predicts collaboration.

Methodology

Data were gathered from a sample selected in 2008 that
consists of 3462 employees working for the same tertiary
medical center in Taipei, Taiwan. Participants were asked
to respond to Sexton’s' ! Safety Attitudes Questionnaire
(SAQ) to assess perceptions of work environment via a
series of five-point, Likert-scaled questions. This ques-
tionnaire was translated and piloted tested as part of the
large survey conducted in the facility.

The exogenous variables are effective communication
(EC), safety culture (SC), job satisfaction (JS), work pres-
sure (PR), and work climate (WC). The endogenous vati-
ables are teamwork (TW) and collaboration (CO). Team-
work is measured by responses from six related questions
in regard to employees’ perceived acceptance of any sug-
gestions, opportunities for expressing concerns with care
problems, ability to solve clinical problems together, pro-
vision of patient support collectively, ability to engender
collegial responses, and partnership between physicians
and nurses as a well-coordinated team. Collaboration
is operationally defined as physicians, nurses, and other
clinical staff who work collaboratively within the medical
center. The measurement instruments for the variables or
summated subscales are presented in Table 1. Reliability
of each sub-scale was calculated. Alpha Cronbach coef-
ficients are relatively strong: TW (0.81), CO (0.76), EC
(0.70), SC (0.83), JS (0.91), WP (0.85), and WC (0.78).

April 26,2012 | Volume 2 | Issue?2 |
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Table 1 Variables, questions, and constructs for the analysis

Construct Question or statement'

Communication
effectiveness (CE)
It is easy for personnel here to ask questions when
there is something that they do not understand
T'know the proper channels to direct questions
regarding problems encountered at work
I receive appropriate feedback about my perfor-
mance
My suggestions about safety issues would be acted
upon if I expressed them to management
Teamwork (TW)
Staff input is well received in the work area
If it is difficult to speak up if I perceive a problem in
the work setting
Disagreements in the work setting are resolved ap-
propriately
I have the support I need from other personnel
The professional staff here work together as a well-
coordinated team
Safety culture (SC)
I'would feel safe being taken care of in my work
area
Errors or mistakes are handled appropriately in the
work area
It is very difficult to discuss errors or mistakes at
work
I'am encouraged by my colleagues to report any
concerns I may have
The culture here makes it easy to learn from the
errors of others
Job satisfaction (JS)
I like my job
Working here is like being part of a large family
This is a good place to work
I'am proud to work in this place

Morale here is very high
Work pressure
(WP)
When my workload becomes excessive, my perfor-
mance is impaired
I'am less effective at work when fatigued
I am more likely to make errors in tense or hostile
situations
Fatigue impairs my performance during emergency
situations
Collaboration
(o)

I experience good collaboration with other nurses
I experience good collaboration with physicians
I experience good collaboration with other health
professionals
Work climate
(WO)
Problem personnel are dealt with constructively by
management
This hospital does a good job of training new per-
sonnel
All the necessary information for diagnostic and
therapeutic decisions is routinely available to me
Trainees in my discipline are adequately supervised

'Likert scale was used for each question: Disagree strongly (1); disagree
slightly (2); neutral (3); agree slightly (4); and agree strongly (5). Subscales
were constructed by summing the relevant items under the respective con-
structs.

K
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Table 2 Descriptive statistics for the study variables (7 =

3467 employees)

EC SC Js PR WC TW CO
Mean 338 369 376 376 355 376 3.69
Standard deviation 1 066 089 09 062 071 071

EC: Effective communication; SC: Safety culture; JS; Job satisfaction; PR:
Work pressure; WC: Work climate; TW: Perceived teamwork; CO: Col-
laboration.

Table 3 Correlation matrix for the study variables

EC SC ]S PR WC W CO?
EC  1.00
SC 033 1.00
IS 0.26' 0.66' 1.00
PR  -0.13' -0.04" -0.13" 1.00
WC 047 0.68" 0.61' -0.06' 1.00
W 037 0.72! 0.61' -0.06' 067" 1.00
co 031 0.58' 0.52" -0.03 086 062" 1.00

'Statistically significant at 0.01 or less, ‘Endogenous variable. EC: Effective
communication; SC: Safety culture; JS; Job satisfaction; PR: Work pressure;
WC: Work climate; TW: Perceived teamwork; CO: Collaboration.

Confirmatory factor analysis was performed for each of
these constructs. Similar results on psychometric proper-
ties as documented in previous studies'” " were found.
The confirmatory factor analysis results of this study
could be obtained from the authors at request.

To analyze the causal relationship among these vari-
ables, a path analysis model was developed using the five
exogenous variables as predictors and the two endog-
enous variables as the outcome measures. It is postulated
that teamwork positively affect intra-organizational col-
laboration. Age and gender are considered control vari-

ables (Table 1).

RESULTS

Table 2 shows the summary statistics for each of the
study variables measured by the average of a summative
scale, ranging from 1 (strongly disagree) to 5 (strongly
agree). As far as demographics of the hospital employees
are concerned, the descriptive analysis showed that 81.4
% of the sample were females and 18.6 % were males.
Younger individuals outnumber older individuals (65.1%
of the sample was under the age of 40 years). Although
all exogenous variables are significantly correlated, no
strong multicollinearity exists (Table 3). Thus, no predictor
variables were excluded from the analysis. The correlation
between teamwork and collaboration is 0.62.

In the initial analysis, effective communication (EC),
safety culture (SC), job satisfaction (JS), work pressure
(PR) and work climate (WC) were considered as predic-
tors of perceived teamwork and collaboration. The total
variance in teamwork accounted for by the five predic-
tors is 40%, whereas the total variance in collaboration

April 26,2012 | Volume 2 | Issue?2 |
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0.47

Figure 1 Path analysis and revised path analysis (B) of predictors for
perceived teamwork and collaboration. Teamwork (TW); collaboration (CO);
effective communication (EC); safety culture (SC); job satisfaction (JS); work
pressure (PR); and work climate (WC).

accounted for by five predictors and teamwork is 78%
(Figure 1A). However, work pressure is not significantly
related to teamwork. Work pressure and job satisfac-
tion are not significantly related to collaboration. Finally,
teamwork is significantly but weakly related to collabora-
tion (B = 0.11) when the effects of other predictors are
simultaneously controlled.

A revised path analysis that includes only statistically
significant predictors of perceived teamwork and collab-
oration as well as intercorrelations among the predictor
variables is presented in Figure 1B. This model accounts
for 59% of variance in teamwork and 75% of variance in
collaboration. Teamwork remains weakly and positively
correlated with collaboration (§ = 0.14).

Gender and age were considered as control variables
in the primary analysis of perceived teamwork and col-
laboration. However, gender was found not to be a
statistically significant factor to explain the variation in
teamwork. Age was found to be negatively correlated
with teamwork, in contrast to previous research” has
demonstrated just the opposite relationship.

(49
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Table 4 Regression statistics of the revised path analysis

Predictor  Standardized Unstandardized  Standard Ciritical
variables regression regression errors values
coefficients coefficients
SC->TW 0.42 0.45 0.02 25.46'
JS-TW 0.15 0.12 0.01 9.39"
WC—-TW 0.29 0.33 0.02 18.47"
EC—CO -0.13 -0.09 0.01 -13.53'
TW—-CO 0.10 0.10 0.01 8.55'
WC—-CO 0.85 0.98 0.01 69.04'

'Statistically significant at 0.01 or less. Goodness of fit (GOF) statistics
for the structural equation model: y° = 69.44 with 3 degrees of freedom;
CMIN/T = 23.15, P = 0.001; NFI index = 1.00; CFI index = 0.995; and root
mean squares error = 0.08. EC: Effective communication; SC: Safety cul-
ture; JS; Job satisfaction; PR: Work pressure; WC: Work climate; TW: Per-
ceived teamwork; CO: Collaboration.

Table 4 shows that the Chi-square value (ZZ) is 1.75,
with 1 degree of freedom (I'), which is statistically sig-
nificant at the 0.186 level, ZZ/F is 1.75; the NFI index is
1.00 and the CFI index is 1.00; lastly, the RMSEA is 0.02.
These goodness-of-fit statistics show that the final path
model fits very well with the data. Of the four statisti-
cally significant predictors of teamwork, safety culture
(B =0.42) exerts the most influence on the variability in
teamwork. Effective communication, job satisfaction and
work climate have a positive influence on teamwork. For
intra-organizational collaboration, work climate exerts (3
= 0.88) more than three times the positive influence on
collaboration than on team work. However, a negative
and weak relationship of collaboration to effective com-
munication and safety culture was found and reported in

Table 4.

DISCUSSION

A relatively parsimonious path model was presented
and evaluated. The findings reveal that a significant
amount of variance in perceived teamwork (R° = 0.59)
and in collaboration (R° = 0.75) is accounted for by the
predictor variables. The most important predictor of
perceived teamwork is safety culture, with a § weight of
0.42. The most significant predictor of collaboration is
work climate, with a 3 weight of 0.85. Therefore, it is
recommended that health care executives who are inter-
ested in improving collaboration should assess the work
climate to ensure that employees are operating in a set-
ting conducive to intra-organizational collaboration and
cooperation. Considering previous research, a bizarre and
surprising finding is that effective communication (§ =
-0.13) and safety culture (-0.08) are negatively associated
with collaboration. It is believed that the measurement of
effective communication should be revised to use quality
indicators of communication that more accurately reflect
how teamwork is facilitated by a favorable work climate.
Because the analysis is based on perceptions of em-
ployees in a single large medical center, its generalizability
may be limited. It is unknown whether data drawn from
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another sample would produce similar results. Future re-
searchers could consider sampling employees from other
comparable facilities and other industries to determine
whether the findings could extend beyond the medical
care organization sampled in this research. A related limi-
tation is that the sample was disproportionately female;
future researchers should sample males and females more
evenly. Furthermore, including contextual and organiza-
tional characteristics for a variety of health care organiza-
tions could enhance the explanatory power of the pre-
dictor variables for teamwork and collaboration. Future
research should therefore consider multilevel modeling
of both work-unit and hospital characteristics that might
be significant in determining the variability in teamwork
and collaboration™”,

In conclusion, organizational behavior research needs
to choose a proper theoretical framework for specifying
the causal paths for validation. Without a proper theo-
retical framework, the creation of a path analysis model
may be fruitless or groundless. Even with a well fitting
model, using path analysis models without a theoretical
framework is like shooting in the dark. It is the theoreti-
cal framework that must guide the researcher in assuming
specific causal paths among the study variables.

It is clear that work climate has a large direct effect
on intra-organizational collaboration. Safety culture has
a moderate impact on teamwork. All of the other vati-
ables have a somewhat diminishing role in affecting the
two endogenous variables, teamwork and collaboration.
Taken together, the revised path analysis model explains
a good proportion of the variance in both teamwork and
collaboration. This new-found knowledge should be used
to foster effective management of employees’ safety cul-
ture and work climate. Mechanisms that either facilitate
or impede effective teamwork should be explored and
experimented with, as suggested by the expert panel from
the Canadian Health Services Research Foundation™
P27, Furthermore, improvement
in work climate alone could substantially influence intra-

and other investigators

organizational collaboration.

COMMENTS

Background

Safety culture is essential to the health care delivery system, particularly in a
large medical center. The mechanisms for fostering work climate and safety en-
vironment are not well understood. Path analysis is an analytic tool to tease out
complex causal relationships among many organizational variables that may
directly and indirectly affect team work and collaboration within a large hospital.
Research frontiers

Organizational behavior research needs to choose a proper theoretical frame-
work for specifying the causal paths for empirical validation. Path analysis
enables to identify important mechanisms influencing team work and intra-
organizational collaboration. Thus, patient safety measures could be properly
institutionalized under an optimal work climate that stresses team work and
collaboration.

Innovations and breakthroughs

The new-found knowledge about a strong and positive relationship of work cli-
mate to teamwork and collaboration in the hospital environment should be used
to foster effective management of employees’ perceptions of work environment
and safety culture. Mechanisms that either facilitate or impede effective team-
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work should be explored and experimented by health care executives.

Applications

Effective teamwork and collaboration have led the national recognition of ex-
ceptional quality of care delivered by the study hospital. This study has shed
important light about the benefits of strengthening teamwork and collaboration
within a complex organization. Other facilities could adopt similar organizational
strategies in implementing mechanisms that could foster a productive environ-
ment.

Terminology

Intra-organizational collaboration: Patient safety is based collaborative efforts
among health professionals, an essential component of delivering high quality
of hospital care. This commonly shared mission by hospital employees has
guided the development and implementation of many collaborative safety re-
lated programs.

Peer review

A limited number of intra-organizational studies on safety culture and work
climate were found. This study offers new insight about factors influencing the
variation in teamwork and intra-organizational collaboration in a very large
medical facility. The results could be generalized to other large hospitals. Path
analysis appears to be a parsimonious statistical tool to identify the relative
importance of predictor variables in explaining the variability in teamwork and
collaboration.
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were not accepted will be acknowledged at the end of each issue.
To ensure the quality of the articles published in WJM, reviewers
of accepted manuscripts will be announced by publishing the name,
title/position and institution of the reviewer in the footnote ac-
companying the printed article. For example, reviewers: Professor
Jing-Yuan Fang, Shanghai Institute of Digestive Disease, Shanghai,
Affiliated Renji Hospital, Medical Faculty, Shanghai Jiaotong Uni-
versity, Shanghai, China; Professor Xin-Wei Han, Department of
Radiology, The First Affiliated Hospital, Zhengzhou University,
Zhengzhou, Henan Province, China; and Professor Anren Kuang,
Department of Nuclear Medicine, Huaxi Hospital, Sichuan Univer-
sity, Chengdu, Sichuan Province, China.

Abstract

There are unstructured abstracts (no less than 256 words) and
structured abstracts (no less than 480). The specific requirements
for structured abstracts are as follows:

An informative, structured abstracts of no less than 480 words
should accompany each manuscript. Abstracts for original contri-
butions should be structured into the following sections. AIM (no
more than 20 words): Only the purpose should be included. Please
write the aim as the form of “To investigate/study/...; MATERI-
ALS AND METHODS (no less than 140 words); RESULTS (no
less than 294 words): You should present P values where appropri-
ate and must provide relevant data to illustrate how they were ob-
tained, e.g. 6.92 + 3.86 »s 3.61 £ 1.67, P < 0.001; CONCLUSION (no
mote than 26 words).

Key words
Please list 5-10 key words, selected mainly from Index Medicus, which
reflect the content of the study.

Text

For articles of these sections, original articles and brief articles, the
main text should be structured into the following sections: INTRO-
DUCTION, MATERIALS AND METHODS, RESULTS and
DISCUSSION, and should include appropriate Figures and Tables.
Data should be presented in the main text or in Figures and Tables,
but not in both. The main text format of these sections, editorial,
topic highlight, case report, letters to the editors, can be found at:
http://www.wignet.com/2222-0682/¢_info_20100725072755.htm.

Hlustrations

Figures should be numbered as 1, 2, 3, ez., and mentioned clearly
in the main text. Provide a brief title for each figure on a sepa-
rate page. Detailed legends should not be provided under the
figures. This part should be added into the text where the figures
are applicable. Figures should be either Photoshop or Illustra-
tor files (in tiff, eps, jpeg formats) at high-resolution. Examples
can be found at: http://www.wjgnet.com/1007-9327/13/4520.
pdf; http://www.wjgnet.com/1007-9327/13/4554.pdf; http://
www.wignet.com/1007-9327/13/4891.pdf; http://www.
wijgnet.com/1007-9327/13/4986.pdf; http://www.wjgnet.
com/1007-9327/13/4498.pdf. Keeping all clements compiled is
necessary in line-art image. Scale bars should be used rather than
magnification factors, with the length of the bar defined in the leg-
end rather than on the bar itself. File names should identify the fig-
ure and panel. Avoid layering type directly over shaded or textured
areas. Please use uniform legends for the same subjects. For exam-
ple: Figure 1 Pathological changes in atrophic gastritis after treat-
ment. A: ;B 5 Gy De g Bl Bl GrLlete Tt is our principle
to publish high resolution-figures for the printed and E-versions.

Tables

Three-line tables should be numbered 1, 2, 3, e#., and mentioned
clearly in the main text. Provide a brief title for each table. Detailed
legends should not be included under tables, but rather added into
the text where applicable. The information should complement,
but not duplicate the text. Use one horizontal line under the title, a
second under column heads, and a third below the Table, above any
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footnotes. Vertical and italic lines should be omitted.

Notes in tables and illustrations

Data that are not statistically significant should not be noted. ‘P <
0.05, °P < 0.01 should be noted (P > 0.05 should not be noted). If
there are other seties of P values, °P < 0.05 and “P < 0.01 are used.
A third series of Pvalues can be expressed as “P < 0.05 and ‘P < 0.01.
Other notes in tables or under illustrations should be expressed as
'E, °E, °F; or sometimes as other symbols with a superscript (Arabic
numerals) in the upper left corner. In a multi-curve illustration, each
curve should be labeled with ® o, m, O, A, /\, ez, in a certain se-
quence.
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