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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-

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), JS 
(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 2 = 0.59) and in collaboration (R 2 = 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 β weight of 0.51, and 
work climate is the most significant predictor of col-
laboration, with a β weight of 0.84. After eliminating 
statistically insignificant causal paths and allowing 
correlated predictors1, the revised model shows that 
work climate is the only predictor positively influencing 
both teamwork (β = 0.26) and collaboration (β = 0.88). 
A relatively weak positive (β = 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
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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[1,2]. In addition, Hoegl and Gemuenden[2] 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 perceived 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[3]. 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”[4]. Thomas et al[3] 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[5]. However, the amount of  research on its 
counterpart, intra-organizational collaboration, pales by 
comparison. The discrepancy may reflect the longstanding 
precedence of  the inter-organizational view in organiza-
tional research[3]. However, in recent years, intra-organiza-
tional views begun to gain attention[5]. These views focus 
more on the organizational relationships within a specific 
organization rather than on those that form outside the 
organization[5]. In particular, the collaboration among em-
ployees within an organization can be just as important 

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[6]. Gellers and Kuipert[7] 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, percep-
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[8-15]. 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 variables are 
teamwork (TW) and collaboration (CO). Each of  the five 
exogenous variables is hypothesized to exert influence in-
dependently on the two endogenous variables. 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[16-18] 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 vari-
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). 
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Confirmatory factor analysis was performed for each of  
these constructs. Similar results on psychometric proper-
ties as documented in previous studies[19-21] 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 

20 April 26, 2012|Volume 2|Issue 2|WJM|www.wjgnet.com

Table 1  Variables, questions, and constructs for the analysis

Construct Question or statement1

Communication 
effectiveness (CE)

It is easy for personnel here to ask questions when 
there is something that they do not understand
I 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 
(CO)

I experience good collaboration with other nurses
I experience good collaboration with  physicians
I experience good collaboration with other health 

professionals
Work climate 
(WC)

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

1Likert 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. 

Table 2  Descriptive statistics for the study variables (n  = 
3467 employees)

EC SC JS PR WC TW CO

Mean 3.38 3.69 3.76 3.76 3.55 3.76 3.69
Standard deviation 1 0.66 0.89 0.9 0.62 0.71 0.71

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 JS PR WC TW CO2

EC 1.00
SC 0.331 1.00
JS 0.261 0.661 1.00
PR -0.131 -0.041 -0.131 1.00
WC 0.471 0.681 0.611 -0.061 1.00
TW 0.371 0.721 0.611 -0.061 0.671 1.00
CO 0.311 0.581 0.521 -0.03 0.861 0.621 1.00

1Statistically significant at 0.01 or less, 2Endogenous variable. EC: Effective 
communication; SC: Safety culture; JS; Job satisfaction; PR: Work pressure; 
WC: Work climate; TW: Perceived teamwork; CO: Collaboration. 
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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 (β = 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 (β = 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[6] has 
demonstrated just the opposite relationship.

Table 4 shows that the Chi-square value (χ 2) is 1.75, 
with 1 degree of  freedom (Γ), which is statistically sig-
nificant at the 0.186 level; χ 2/Γ 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 
(β =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 (β 
= 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 (R2 = 0.59) 
and in collaboration (R2 = 0.75) is accounted for by the 
predictor variables. The most important predictor of  
perceived teamwork is safety culture, with a β weight of  
0.42. The most significant predictor of  collaboration is 
work climate, with a β 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 (β = 
-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 

21 April 26, 2012|Volume 2|Issue 2|WJM|www.wjgnet.com

WC

EC

SC

JS

PR

TW

CO

z1

z2

0.08

0.51

-0.12

0.19

-0.07

0.00

-0.01

0.31

0.01

0.84

0.11

0.78

0.40

EC

SC

JS

WC

TW

CO

z1

z2

0.14

0.75

0.590.07

0.42

-0.13

0.15
-0.08

0.26

0.88

0.33

0.66

0.61

0.68

0.26

0.47

B

A

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). 

Table 4  Regression statistics of the revised path analysis

Predictor 
variables

Standardized 
regression 
coefficients

Unstandardized 
regression 
coefficients

Standard 
errors

Critical 
values

SC→TW  0.42  0.45 0.02  25.461

JS→TW  0.15  0.12 0.01    9.391

WC→TW  0.29  0.33 0.02  18.471

EC→CO -0.13 -0.09 0.01 -13.531

TW→CO  0.10  0.10 0.01    8.551

WC→CO  0.85  0.98 0.01  69.041

1Statistically significant at 0.01 or less. Goodness of fit (GOF) statistics 
for the structural equation model: χ 2 = 69.44 with 3 degrees of freedom; 
CMIN/Γ = 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.
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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[22,23].

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 vari-
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[24] 
and other investigators[25-27]. Furthermore, improvement 
in work climate alone could substantially influence intra-
organizational collaboration.
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GENERAL INFORMATION
World Journal of  Methodology (World J Methodol, WJM, online ISSN 
2222-0682, DOI: 10.5662) is a bimonthly peer-reviewed, online, 
open-access (OA), journal supported by an editorial board consist-
ing of  238 experts in methodology from 41 countries.

The biggest advantage of  the OA model is that it provides free, 
full-text articles in PDF and other formats for experts and the pub-
lic without registration, which eliminates the obstacle that traditional 
journals possess and usually delays the speed of  the propagation 
and communication of  scientific research results. The open access 
model has been proven to be a true approach that may achieve the 
ultimate goal of  the journals, i.e. the maximization of  the value to 
the readers, authors and society.
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The role of  academic journals is to exhibit the scientific levels of  
a country, a university, a center, a department, and even a scientist, 
and build an important bridge for communication between scien-
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tion of  scientific articles lies not only in disseminating and com-
municating innovative scientific achievements and academic views, 
as well as promoting the application of  scientific achievements, but 
also in formally recognizing the "priority" and "copyright" of  in-
novative achievements published, as well as evaluating research per-
formance and academic levels. So, to realize these desired attributes 
of  WJM and create a well-recognized journal, the following four 
types of  personal benefits should be maximized. The maximization 
of  personal benefits refers to the pursuit of  the maximum personal 
benefits in a well-considered optimal manner without violation of  
the laws, ethical rules and the benefits of  others. (1) Maximization 
of  the benefits of  editorial board members: The primary task of  
editorial board members is to give a peer review of  an unpublished 
scientific article via online office system to evaluate its innovative-
ness, scientific and practical values and determine whether it should 
be published or not. During peer review, editorial board members 
can also obtain cutting-edge information in that field at first hand. 
As leaders in their field, they have priority to be invited to write 
articles and publish commentary articles. We will put peer review-
ers’ names and affiliations along with the article they reviewed in 
the journal to acknowledge their contribution; (2) Maximization of  
the benefits of  authors: Since WJM is an open-access journal, read-
ers around the world can immediately download and read, free of  
charge, high-quality, peer-reviewed articles from WJM official web-
site, thereby realizing the goals and significance of  the communica-
tion between authors and peers as well as public reading; (3) Maxi-
mization of  the benefits of  readers: Readers can read or use, free of  
charge, high-quality peer-reviewed articles without any limits, and 
cite the arguments, viewpoints, concepts, theories, methods, results, 
conclusion or facts and data of  pertinent literature so as to vali-
date the innovativeness, scientific and practical values of  their own 
research achievements, thus ensuring that their articles have novel 
arguments or viewpoints, solid evidence and correct conclusion; 
and (4) Maximization of  the benefits of  employees: It is an iron law 
that a first-class journal is unable to exist without first-class editors, 
and only first-class editors can create a first-class academic journal. 
We insist on strengthening our team cultivation and construction so 
that every employee, in an open, fair and transparent environment, 
could contribute their wisdom to edit and publish high-quality ar-

ticles, thereby realizing the maximization of  the personal benefits 
of  editorial board members, authors and readers, and yielding the 
greatest social and economic benefits.

Aims and scope
WJM aims to rapidly report the most recent results in medical di-
agnostics, therapeutic techniques and equipment, clinical medical 
research, clinical and experimental techniques and methodology. It 
provides a platform to facilitate the integration of  clinical medicine 
and experimental techniques and methodology to help clinicians 
improve diagnostic accuracy and therapeutic efficacy. The journal 
publishes original articles and reviews on the following topics: (1) 
Clinical medical techniques, including but not limited to those for 
pharmaceutical medicine, laboratory medicine, radioactive medicine, 
medical imaging, nuclear medicine, physical therapy, pathology, 
surgery, disinfection, nutritional therapy, transfusion and medical 
equipment; (2) Clinical medical research on etiology, epidemiology, 
pathogenesis, morphology and function, signs and symptoms, clini-
cal trials, and evidence-based medicine; and (3) Laboratory meth-
odology, including but not limited to techniques in DNA/RNA 
sequencing, preparation and transformation of  competent cells, 
PCR, protein biochemistry, cell biology, genetics and epigenetics, 
immunology, microbiology, animal models of  human pathologies, 
bioinformatics, and laboratory equipment manipulation and control. 

Columns
The columns in the issues of  WJM will include: (1) Editorial: To 
introduce and comment on major advances and developments in the 
field; (2) Frontier: To review representative achievements, comment 
on the state of  current research, and propose directions for future 
research; (3) Topic Highlight: This column consists of  three formats, 
including (A) 10 invited review articles on a hot topic, (B) a commen-
tary on common issues of  this hot topic, and (C) a commentary on 
the 10 individual articles; (4) Observation: To update the development 
of  old and new questions, highlight unsolved problems, and provide 
strategies on how to solve the questions; (5) Guidelines for Basic 
Research: To provide Guidelines for basic research; (6) Guidelines for 
Clinical Practice: To provide guidelines for clinical diagnosis and treat-
ment; (7) Review: To review systemically progress and unresolved 
problems in the field, comment on the state of  current research, and 
make suggestions for future work; (8) Original Articles: To report 
innovative and original findings in basic and clinical medical research 
methodology; (9) Brief  Articles: To briefly report the novel and in-
novative findings in basic and clinical medical research methodology; 
(10) Case Report: To report a rare or typical case; (11) Letters to the 
Editor: To discuss and make reply to the contributions published in 
WJM, or to introduce and comment on a controversial issue of  gen-
eral interest; (12) Book Reviews: To introduce and comment on qual-
ity monographs of  basic and clinical medical research methodology; 
(13) Guidelines: To introduce Consensuses and Guidelines reached 
by international and national academic authorities worldwide on the 
research basic and clinical medical research methodology; and (14) 
Voices: to publicize methodology-related communications that have 
been rejected or impossible for publication elsewhere due to evident 
prejudice and/or unreasonable reasons. Similarly, your experiences 
of  the proven mistreatment during the past grant applications can be 
narrated or documented in this corner. The corresponding responses 
and echoes from readers are also welcome here.
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