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Abstract

Background The healthcare sector is a labor-intensive service domain that operates on the basis of multidisciplinary
collaboration. Effective service delivery in this field is not solely dependent on individual expertise, but also closely
linked to the cooperation and cohesion established among team members. Team cohesion plays a critical role in
various aspects, including patient safety, quality of care, team performance, and the prevention of medical errors.
Particularly in healthcare services, where human life is directly at stake, the importance of team cohesion becomes
even more evident in ensuring effective and safe care delivery. In this context, the present study aimed to validate
the Turkish version of the Erlangen Team Cohesion at Work Scale and to assess the level of team cohesion among
paramedics.

Methods This methodological study was conducted between June 15 and July 15, 2024, with 219 paramedics who
are members of the Association of Paramedics and Prehospital Emergency Medicine. To validate the Turkish version
of the Erlangen Team Cohesion at Work Scale, the following procedures were carried out: For content validity: cultural
adaptation, linguistic and content validation, and a pilot study. For construct validity: Exploratory Factor Analysis (EFA)
and Confirmatory Factor Analysis (CFA). For reliability: Cronbach’s alpha, item-total correlations, split-half reliability, and
test-retest reliability analyses.

Results The Turkish version of the scale, consisting of 12 items under a single factor, demonstrated excellent
psychometric properties: Cronbach’s alpha=0.93; KMO =0.94; explained variance =59.76%. The fit indices from CFA
were: */df=2.5, RMSEA =0.08, SRMR =0.04, GFI=0.90, NFI=0.93, RFI=0.90, IFI=0.95, TLI=0.94, and CFI=0.95. These
findings confirmed that the Turkish version of the Erlangen Team Cohesion at Work Scale has high content and
construct validity as well as strong reliability. Additionally, the paramedics who participated in the study were found
to have a high level of team cohesion, with a mean score of 2.86+0.63.

Conclusion The Turkish version of the Erlangen Team Cohesion at Work Scale demonstrated robust validity and
reliability, supporting its applicability among healthcare professionals in Turkey. Furthermore, the high cohesion levels
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observed among paramedics highlight the presence of effective collaborative dynamics in prehospital emergency

medical services.

Keywords Team Cohesion, Paramedics, Culture Adaptation, Validity, Reliability

Healthcare workers are frequently exposed to stressors
such as heavy workloads, time pressure, and multi-func-
tional roles [1]. Particularly in prehospital emergency care,
paramedics are required to manage critically ill patients,
communicate effectively with patients, and, when neces-
sary, provide support to family members [2]. Paramed-
ics, who serve at the frontline of the healthcare system,
are professionals making high-risk decisions under time
constraints and with limited resources [3]. Due to the
life-threatening nature of prehospital interventions, team
cohesion holds particular importance for paramedics.
Under these challenging conditions, effective team cohe-
sion becomes a critical factor not only for improving job
performance but also for directly influencing patient sur-
vival [4]. The success of initial interventions in prehospital
settings, where paramedics play a key role, is significantly
affected by the level of team cohesion, making its assess-
ment crucial.

Emergency medical service providers are among the
professional groups where teamwork and time man-
agement are essential [5]. In Turkey, team cohesion in
prehospital care is one of the primary elements that
enhances the efficiency of care processes during field
intervention, transport, and hospital admission, while
also promoting patient safety and personnel resilience.

A team is defined as two or more individuals who work
collaboratively toward a common goal, utilizing avail-
able resources, specializing in line with task require-
ments, and demonstrating the ability to coordinate,
adapt, and communicate effectively [6]. Cohesion ranges
from generalized social harmony among team members
to task-specific commitment required for accomplish-
ing complex responsibilities [7]. One of the most critical
aspects for teams is the presence of shared values and
interpersonal attraction that foster cooperation and the
desire to work together [8]. Although cohesion has long
been regarded as a vital contributor to team success, its
role has become increasingly important in today’s health-
care systems. As organizations strive to maintain a com-
petitive edge, interest in team-based structures and team
cohesion continues to grow as a means of enhancing
knowledge sharing, motivation, and innovation [9].

Effective team cohesion is a fundamental factor that
directly influences patient safety, quality of care, service
efficiency, and employee satisfaction in healthcare [9,
10]. The ability of healthcare professionals to work in a
coordinated, respectful, and trust-based environment
enhances both individual and institutional performance.
In this context, team cohesion is a multidimensional

construct referring to mutual support, open communi-
cation, cooperation toward shared goals, and a sense of
belonging among team members [8].

Team cohesion plays a central role in various outcomes,
including intention to leave the profession [11] job satis-
faction [12, 13], improved patient care outcomes and per-
formance [4-14, 15], prevention of medical errors [16],
time efficiency [17], cost control [18], perceived team
performance, satisfaction, and vitality [19]. While team
cohesion can be analyzed through various variables, its
sustainability and consistency over time are of greater
importance. Among the variables associated with cohe-
sion, group performance has received the most scholarly
attention [8]. High levels of cohesion have been shown to
correlate with high team performance [20].

Although several instruments have been developed
internationally to assess team cohesion, few have been
directly adapted, validated, and tested for reliability
within the Turkish healthcare context. Notably, the lit-
erature lacks a culturally adapted instrument specifically
designed to measure team cohesion among prehospital
healthcare professionals such as paramedics in Turkey.
Existing scales are generally limited to nurses, physicians,
or broader healthcare personnel, without accounting for
the unique organizational structures, intervention condi-
tions, and role definitions specific to paramedics [5-21].

Team cohesion is not solely determined by interper-
sonal dynamics but is also shaped by societal cultural
norms, workplace dynamics, and the structural features
of the healthcare system. In Turkey, the concept of team-
work in healthcare services is influenced by societal
values, hierarchical organizational structures, and col-
lectivist cultural orientations that differ from Western
contexts [22]. This leads to an emphasis on collective
responsibility and group loyalty rather than individual
autonomy in team interactions. Therefore, any scale used
to measure team cohesion must be adapted not only lin-
guistically but also in terms of cultural norms and organi-
zational realities.

In the Turkish healthcare system, task distribution,
decision-making authority, and communication among
team members are often shaped by vertical organiza-
tional principles [2]. Moreover, paramedics working
in emergency medical services frequently encounter
ambiguities in their job descriptions, and the distribu-
tion of authority and responsibilities may vary by region
[5]. Consequently, the measurement of a context-sen-
sitive construct such as team cohesion requires careful
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consideration of national healthcare policies, regulatory
practices, and clinical workflows specific to Turkey.

In recent years, national health policies have increas-
ingly focused on concepts such as “integrated care,
“patient safety, and “quality management,” positioning
team cohesion not merely as a workplace dynamic but
as a key performance indicator that directly influences
service quality [23]. In this context, the cultural adapta-
tion of the Erlangen Team Cohesion at Work Scale to the
Turkish healthcare system holds strategic value both for
evaluating the quality of service delivery and for monitor-
ing organizational development.

Materials and methods

Aim of the study

This study aimed to culturally adapt the Erlangen Team
Cohesion at Work Scale (ETC), developed and psycho-
metrically validated by Lieb et al. (2024), into Turkish
and to evaluate its psychometric properties in a sample
of paramedics [24]. The small number of items in the
scale and its ease of application provide time efficiency
during field data collection and enhance the motivation
of healthcare professionals to participate. Thus, the scale
contributes value as a practical and economical measure-
ment tool that is sensitive to the time constraints fre-
quently encountered in healthcare settings.

Population and sample

The target population of the study consisted of paramed-
ics who are members of the Association of Paramedics
and Prehospital Emergency Medicine. The sample com-
prised those members who agreed to participate in the
study after being invited.The sample size was determined
using a rough estimation method recommending a sam-
ple size of 5 to 10 times the number of variables. Given
that the scale contains 13 variables, a sample size of 65 to
130 participants was deemed sufficient. Ultimately, 219
paramedics participated in the study [25, 26].

Data collection tools

The association’s board of directors delivered a Google
form link to the association members between 15.06.2024
and 15.07.2024. The survey consists of two parts. The
first part includes questions on socio-demographic char-
acteristics (age, gender, education level, etc.), while the
second part consists of questions related to the Erlangen
Team Cohesion at Work Scale. The scale is a self-report
questionnaire developed in 2024 by Lieb et al. to measure
team climate in the workplace. It consists of 13 items and
2 factors [26].

Ethical considerations
Prior to data collection, ethical approval was obtained
from the Non-Interventional Clinical Research
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Ethics Committee (Approval No: 2024/127, dated June
13, 2024), and written permission was granted by the
association to contact its members. Additionally, autho-
rization was received from the original developers of the
scale. All participants were required to read and approve
an informed consent statement before proceeding to the
research questions.

Type of study
This study employed a methodological and cross-sec-
tional research design.

Data analysis

The Turkish adaptation of the Erlangen Team Cohesion at
Work Scale, originally developed by Lieb et al., followed
the relevant validation procedures:

+ For content validity: cultural adaptation into Turkish,
linguistic-content validation, and pilot testing;

+ For construct validity: Exploratory Factor Analysis
(EFA) and Confirmatory Factor Analysis (CFA);

+ For reliability: Cronbach’s alpha, item-total
correlations, split-half reliability, and test-retest
reliability analyses.

+ All analyses were conducted using SPSS 23 and
AMOS 23 statistical software packages.

Content validity turkish adaptation stage

The translation—back translation method was employed
to ensure the linguistic validity of the scale. Initially trans-
lated from English into Turkish by three experts fluent in
both languages at a native level, the scale was reviewed
and revised. Subsequently, it was back-translated into
English by another set of three bilingual experts. Consen-
sus was achieved among the translations, and the items
were submitted for expert review to assess their linguistic
and conceptual equivalence [22].

To ensure the linguistic and conceptual appropri-
ateness of the Turkish version, expert opinions were
obtained using the Davis method from a panel consist-
ing of one healthcare management specialist, one nursing
management expert, three paramedics, and two schol-
ars in medical history and ethics. The Davis method is a
technique used to evaluate the necessity, clarity, specific-
ity, and face validity of measurement items or questions.
It involves an expert evaluation form using a four-point
Likert scale to determine whether each item is relevant,
clear, and appropriate in relation to the study objec-
tives. In this study, the following rating scale was used:
1=not relevant; 2 =somewhat relevant; 3 =relevant; and
4 =highly relevant [27]. Based on the expert evaluations,
the Content Validity Index (CVI) for each item ranged
between 0.85 and 1.00.
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Pilot application

As part of the cultural adaptation process, a pilot study
was conducted with 60 healthcare professionals to assess
whether the scale was appropriate and comprehen-
sible. In the Exploratory Factor Analysis (EFA), the item
“Everyone in the team has been left to work on their own”
under the second factor had a factor loading below 0.30
and was therefore removed from further analysis. The
Principal Component Analysis method, commonly used
in social sciences, along with the Direct Oblimin rota-
tion technique, was applied. As a result, a 12-item, single-
factor scale was obtained. The lowest factor loading was
0.49, and the highest was 0.70. The Kaiser-Meyer-Olkin
(KMO) value was 0.88, the Cronbach’s alpha coefficient
was 0.93, and the total variance explained was 58.62%.
Since the scale demonstrated sufficient reliability in the
preliminary study, the reverse-coded sixth item was
retained in the instrument and included in the version
administered to the main sample.

Construct validity

In order to test the construct validity of the scale, Explor-
atory Factor Analysis (EFA) was first conducted. This
method was chosen because in adaptation studies, where
the factor structure may differ due to cultural varia-
tions, EFA enables the exploration of factor loadings and
the internal structure of the items within the Turkish
sample [28]. In EFA, a Kaiser-Meyer-Olkin (KMO) coef-
ficient>0.80 is considered “very good,” and a significant
result in Bartlett’s Test of Sphericity (p<0.05) indicates

Table 1 Socio-Demographic / Descriptive characteristics

Characteristics n (%)
Gender

Female 120 (54.8)
Male 99 (45.2)
Marital Status

Married 156 (71.2)
Single 63 (28.8)
Educational Status

Associate Degree 42 (19.2)
Bachelor’s Degree 129 (58.9)
Postgraduate Degree 48(21.9)
Institution of Employment

Public Sector 182 (83.1)
Private Sector 37 (16.9)
Intentional Career Choice

Yes 194 (88.6)
No 25 (11.4)
Enjoying the Profession

Yes 202 (92.2)
No 17 (7.8)
Age 32+7.262
Years of Experience in Nursing 10£7.503
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that the data are suitable for factor analysis [29, 30]. In
this study, the KMO value was 0.94, and Bartlett’s Test
was found to be statistically significant, confirming the
suitability of the data for EFA.

Following the EFA, Confirmatory Factor Analy-
sis (CFA) was conducted to test the factor structure
obtained. The main purpose of CFA is to examine the
extent to which the theoretically assumed structure fits
the observed data from the sample. To indirectly dem-
onstrate the reliability of the scale and its items, a struc-
tural equation model was applied through CFA using the
AMOS software. The goal of CFA is to test how well the
proposed theoretical structure matches the empirical
data. The model fit was assessed using indices such as
CMIN/DE, RMSEA, GFI, SRMR, NFI, RFI, IFI, TLI, and
CFL Convergent validity was evaluated using the Average
Variance Extracted (AVE) and Composite Reliability (CR)
indices [29, 30].

Reliability

To assess internal consistency, Cronbach’s alpha coef-
ficient, item-total correlations, and split-half reliability
were examined. For stability over time, test-retest analy-
ses were conducted.

Results

The socio-demographic characteristics of the participat-
ing paramedics were evaluated as follows: 54.8% were
married, 58.9% held a bachelor’s degree, the mean age
was 32 years, and the average duration of professional
experience was 10 years. Furthermore, 88.6% reported
that they chose their profession consciously, 92.2% stated
that they practiced their profession with passion, and
83.1% were employed in public institutions.(see Table 1)

Exploratory factor analysis

In the exploratory factor analysis conducted with a sam-
ple group of 219 participants, the sixth item—“Everyone
in the team has been left to work on their own”—was
excluded from the analysis because it formed a distinct
single factor on its own (see Table 2). The Principal Com-
ponents method and direct oblimin rotation technique
were employed. A one-dimensional measurement tool
consisting of 12 items was obtained. The scale was scored
on a 5-point Likert scale ranging from 0=strongly dis-
agree to 4 =strongly agree.

As a result of the Exploratory Factor Analysis, the low-
est factor loading was found to be 0.45 and the highest
was 0.76. A KMO Bartlett’s value greater than 0.50 indi-
cates that the data structure is suitable for factor analysis.
In this study, the KMO Bartlett’s value was 0.94, indicat-
ing that the sample size was excellent. The total variance
explained was 59.76%, the Cronbach’s alpha coefficient
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Table 2 First EFA analyzes
Pattern Matrix®

Component
1 2
ETC1 ,602
ETC2 ,687
ETC3 748
ETC4 613
ETC5 699
ETC6 ,860
ETC7 832
ETC8 ,869
ETCO 745
ETC10 851
ETC11 ,881
ETC12 ,843
ETC13 ,800

was 0.94, and the mean score of the scale was 2.86 +0.63.
(see Table 3)

Confirmatory factor analysis (CFA)

In the CFA, when examining the t-statistics for the
items, all items were found to be statistically significant
(p<0.001). For the evaluation of factor loadings, 0.30 was
accepted as the minimum threshold. Items with loadings
below this value were assumed to have low contribution
to the construct of the scale. This threshold is commonly
used in the social sciences and indicates at least mod-
erate significance of factor loadings [31]. Accordingly,
based on the EFA results, only the 12 items with factor
loadings above 0.30 were included in the analysis, and the
item forming a standalone factor was excluded. In single-
factor structures, a total variance explained of over 30% is
generally considered sufficient; in this study, the variance
explained was found to be 59.76%, indicating a high level
[30]. (see Fig. 1) All fit indices obtained from the analyses
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were within acceptable ranges. These CFA results dem-
onstrate that the scale possesses construct validity.

Additionally, the modification indices calculated after
CFA provided suggestions for improving the measure-
ment model. However, only modifications based on
statistically significant and theoretically justifiable corre-
lations (e.g., between ETC-ETC2 and ETC6-ETC7) were
permitted [31].

To assess convergent validity following the confir-
mation of the structure, Average Variance Extracted
(AVE>0.50) and Composite Reliability (CR>0.70) val-
ues were calculated. In convergent validity, the compos-
ite reliability (CR) values were found to be higher than
the AVE values, and the AVE values were above the
0.50 threshold. These results indicate that the measure-
ment model has an adequate level of convergent validity
(CR>0.70; AVE > 0.50; CR > AVE) [32]- [33].(see Table 4)

The primary indices and threshold values used to eval-
uate model fit are as follows: x*/df values below 5 indi-
cate acceptable fit, while values below 2 indicate good
fit [34]. RMSEA (Root Mean Square Error of Approxi-
mation) values<0.08 are considered acceptable, and
values <0.05 indicate a perfect fit [35]. SRMR (Standard-
ized Root Mean Square Residual) values <0.08 are within
acceptable limits [36]. Incremental and comparative fit
indices such as CFI, TLI, NFI, IFI, and GFI are consid-
ered acceptable when >0.90, and indicate good fit when
>0.95 [37]- [38]. Based on these criteria, the fit indices
obtained in this study indicate a good level of fit and
demonstrate that the measurement tool is acceptable
[29- [33-39].(see Table 5)

As a result of the EFA, only the 12 items with factor
loadings above 0.30 were retained in the analysis, and
the item that formed a standalone factor was excluded.
In single-factor structures, a total explained variance of
over 30% is generally considered sufficient. In this study,
the explained variance was found to be 59.76%, which is
considered high [30].

Table 3 Exploratory factor analysis (EFA) results of the finalized unidimensional scale

EFA Items Factorloading KMO Barlett’s x2 p Explained variance % X +SD
Erlangen Team Cohesion at Work Scale  ETC1 0,45 0,94 1786,802 0,000 59,76 2,86—0,63

ETC2 0,55

ETC3 0,61

ETC4* 044

ETCS 0,50

ETC7 0,68

ETC8 0,72

ETC9 0,51

ETC10 0,68

ETC11 0,76

ETC12 068

ETC13 0,58

* Reverse-coded item-
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Fig. 1 Scree plot indicating unidimensionality
Table 4 CFA analyses
CFA Items S.D.
Factor loading t p CR AVE
Erlangen Team Cohesion at Work Scale ETCI 0,60 - - 0,000
ETC2 0,68 0,10 10,979 0,000 093 0,55
ETC3 0,74 0,16 8,955 0,000
ETC4* 061 0,18 7,782 0,000
ETCS 0,68 0,21 8,307 0,000
ETC7 0,79 0,17 9,352 0,000
ETC8 083 018 9,617 0,000
ETC9 0,69 0,16 8,435 0,000
ETC10 083 0,16 9,552 0,000
ETCI 0,88 0,19 9,992 0,000
ETC12 083 0,16 9,597 0,000
ETC13 0,74 018 8877 0,000

* Reverse-coded item
Modifications were made between items ETC1-ETC2 and ETC6-ETC7, as these were found to contribute to the improvement of the model fit indices. (Fig. 2)
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Fig. 2 Standardized path coefficients of the measurement tool

Table 5 Fit index values

Table 7 Test-retest analysis

Fit Appropriate Acceptable Work-  Result
criteria ing

Values
x?/df 0-2 <5 2,5 Acceptable fit
RMSEA <0.05 <0.08 0,08 Acceptable fit
SRMR <0.05 <0.08 0,04 Perfect fit
IFI >0.95 >0.90 0,95 Perfect fit
CFI >0.95 >0.90 0,95 Perfect fit
RFI >0.95 >0.90 0,90 Acceptable fit
NFI >0.95 >0.90 0,93 Acceptable fit
GFI >0.90 >0.85 0,90 Perfect fit
TLI >0.90 >0.85 0,94 Perfect fit

x> Chi-square; df, Degrees of Freedom; RMSEA, Root Mean Square Error
of Approximation; SRMR, Standardized Root Mean Square Residual; GFl,
Goodness-of-Fit Index; NFI, Normed Fit Index; RFl, Relative Fit Index; IFI,
Incremental Fit Index; TLI, Tucker-Lewis Index; CFl, Comparative Fit Index

Based on the item analysis following the EFA, none of
the items had factor loadings below 0.30, and all load-
ings were within acceptable limits. Each item was found
to sufficiently serve the overall purpose of the scale (see
Tablo 6).

No statistically significant difference was found
between the test-retest analyses conducted two weeks
apart. The mean score of the measurement tool in the

Table 6 Item-Total correlation analysis

Test Re-Test t* p re*
2,93+0,50 2,91+0,40 0,500 0,621 0,88

*t test on dependent groups, degrees of freedom: 29

p**
0,000

**pearson korelasyon

first test was 2.93+0.505, while the mean score in the
second test was 2.91+0.40. This result indicates the sta-
bility of the measurement tool. The correlation between
the test scores administered two weeks apart was found
to be statistically significant (p=0.000 / r=0.880) (see
Table 7).

For the split-half reliability analysis, the data were
divided into two parts. The Cronbach’s alpha value was
found to be 0.85 for the first part and 0.90 for the second
part. The correlation coefficient between the two parts
was calculated as 0.82 (p<0.05). The Spearman-Brown
coefficient was calculated as 0.90, and the Guttman split-
half coefficient was also found to be 0.90. Hotelling’s
T-squared value was 382.822 and statistically significant
(p<0.000) (see Table 8).

Item-Total Statistics  Scale Mean if Item Scale Variance if

Corrected Item-Total

Squared Multiple Cronbach’s Alpha if

Deleted Item Deleted Correlation Correlation Item Deleted
ETC1 31,24 51,78 0,61 0,51 0,93
ETC2 31,27 51,21 0,69 0,59 093
ETC3 3142 49,35 0,73 0,61 0,93
ETC4* 32,09 49,02 0,61 041 0,94
ETCS 3213 47,73 0,66 047 093
ETC7 31,52 48,51 0,78 0,69 0,93
ETC8 31,58 47,73 0,81 0,71 093
ETCO 3143 50,19 0,66 0,53 093
ETC10 3145 49,27 0,78 0,68 0,93
ETC1 31,57 47,10 083 0,74 093
ETC12 31,48 49,16 0,78 0,67 0,93
ETC13 31,58 48,01 0,71 0,57 0,93

Table 8 Reliability analysis results

Cronbach’s a

bach’s a

First half Cron-

bach’s a

Second half Cron-

Half the reliability

Coefficient

Spearman-Brown

Guttman Split-Half
Coefficient

ETC 0,93

0,85

0,90

082

0,90

0,90
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Discussion

No Turkish scale study was found in the literature that
directly assesses team cohesion. Therefore, the Erlangen
Team Cohesion at Work Scale was culturally adapted
into Turkish, and its psychometric properties were exam-
ined and discussed in light of the literature findings. The
results indicate that the scale possesses strong psycho-
metric properties in terms of both construct validity and
reliability. Notably, the preservation of its unidimensional
structure and the fact that all items demonstrated accept-
able factor loadings support the conceptual consistency
of the scale [31-33].

First, the Turkish cultural adaptation and translation of
the scale were carried out [22], and content validity was
evaluated based on expert opinions from seven profes-
sionals. The Content Validity Index (CVI) for each item
ranged between 0.85 and 1.00, indicating that the scale
demonstrated sufficient content validity [27]. In the pilot
study, although the sixth item in the original instrument
showed a low factor loading, it was retained and adminis-
tered to the sample group.

In scale development or adaptation processes, Explor-
atory Factor Analysis (EFA) is typically used first to
reveal the underlying factor structure [28]. EFA was con-
ducted based on data collected from 219 paramedics. The
Bartlett’s Test of Sphericity value was 1786.802 and sta-
tistically significant (p=0.000). The Kaiser-Meyer-Olkin
(KMO) value was calculated as 0.94, compared to 0.91 in
the original version of the scale [24]. These results indi-
cate that the dataset and sample size are appropriate for
factor analysis [40].

The Principal Components method and direct oblimin
rotation technique were applied in the EFA. The direct
oblimin method is preferred because it allows factors
to be correlated and directly rotates the factor structure
toward the final solution [41]. As a result of the EFA, the
sixth item, which formed a standalone factor in the origi-
nal scale, was excluded from the measurement tool. For a
factor to be considered stable, it should ideally consist of
at least three items [42].

Following the repeated EFA, the scale was found to
have a unidimensional structure composed of 12 items.
The factor loadings of all items ranged between 0.45 and
0.76, which is considered sufficient [29].In the original
version of the instrument, factor loadings ranged from
0.50 to 0.78 [24]. The total explained variance was found
to be 59.76%. In unidimensional structures, an explained
variance above 30% is generally considered adequate [30].
These findings show that the construct validity of the
scale is supported in line with the relevant literature.

It is emphasized that Confirmatory Factor Analysis
(CFA) should be used to examine the structure revealed
by Exploratory Factor Analysis [28]. In the CFA, all items
were found to have factor loadings above 0.60. When
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examining the t-statistics for the items, all were found to
be statistically significant (p <0.001). The model fit indi-
ces were x’/df=2.5, RMSEA=0.08, and SRMR=0.04.
Additionally, GFI, NFI, RFI, IFL, TLI, and CFI values were
all above 0.90. These results indicate that the scale dem-
onstrated good model fit, and the indices fall within the
acceptable range reported in the literature [29-37].

Although the CFA results did not exactly replicate the
original scale’s structure, they provided adequate support
for the structural validity of the instrument, indicating
that it is a valid and usable tool. The convergent valid-
ity indices suggest no concerns regarding validity. The
unidimensional structure yielded an Average Variance
Extracted (AVE) value of 0.55 and a Composite Reliability
(CR) value of 0.93. These results indicate that AVE was
greater than 0.50 and less than CR, supporting the scale’s
convergent validity [43].

The reliability of the measurement instrument was
assessed using Cronbach’s alpha for internal consis-
tency, item-total correlations, split-half reliability, and
test-retest analyses to examine stability. In this study, the
scale’s Cronbach’s alpha was 0.93, the split-half reliability
coefficient was 0.82, and both the Spearman-Brown and
Guttman split-half coefficients were 0.90. These reliabil-
ity values indicate that the items sufficiently measure the
intended construct, are appropriately related to the topic,
and that the scale’s unidimensional structure is highly
[22-43]- [44]. Additionally, the Hotelling T-squared
value was found to be F=382.822 with p<0.000. An
analysis of the responses provided by the participating
paramedics revealed that the responses were uniform,
indicating no response bias in the instrument [44].

The results obtained are consistent with previous
research which has demonstrated that team cohesion is
significantly associated with outcomes such as job sat-
isfaction [12], quality of patient care [14], and perfor-
mance [19]. Moreover, as noted by Salas et al. (2015),
team cohesion is a dynamic construct that not only influ-
ences interpersonal relationships but also impacts orga-
nizational success. In this context, the field application of
the ETC scale could serve as a strategic tool, not only to
enhance individual awareness, but also to provide valu-
able insights in managerial feedback processes [9].

Item-total correlation analysis reflects the relationship
between the scores of individual items and the total scale
score. In this study, item-total correlation coefficients
were found to be greater than 0.30. These results indicate
that all items on the scale are correlated with the total
score, adequately measure the intended construct, and
demonstrate item-level reliability [43]— [44]— [45].

Test-retest reliability refers to the ability of a test to
yield consistent results over repeated administrations
[46]. The expected outcome is that the measurement
tool remains stable over time. It is recommended that
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the interval between the initial and follow-up tests be
at least two weeks and no longer than four weeks, with
a minimum sample of 30 participants [44]. In this study,
the test-retest procedure was applied to 30 paramedics
with a two-week interval, and no statistically significant
difference was found between the two administrations
(p>0.05). Additionally, a strong correlation between the
two sets of scores was observed, indicating that the mea-
surement tool demonstrates high temporal reliability.

This study addresses a significant gap in the literature,
as no valid team cohesion scale specifically developed for
paramedics was previously available. While earlier stud-
ies have examined related concepts such as team atti-
tudes, burnout, or leadership among paramedics [3-21],
there is a notable lack of scales that directly assess team
cohesion. This research thus contributes an important
instrument to the field.

Teamwork is considered a dynamic process that
involves two or more healthcare professionals who share
a common background and skill set, pursue the same
healthcare goals, and engage in joint physical and men-
tal efforts to assess, plan, or evaluate patient care. This
process is carried out through mutual coordination, open
communication, and shared decision-making, and it sup-
ports high-quality patient care, the effective functioning
of organizational processes, and positive staff outcomes
[10].

In collaborative practice, especially in rapidly evolving
healthcare systems where cost control is a major concern,
teamwork involving multiple professional groups is of
critical importance. Team cohesion is indispensable not
only for achieving favorable clinical outcomes and patient
satisfaction but also for meeting international standards
of care quality [10-47].

The most essential feature of team cohesion is mutual
collaboration, particularly in exerting collective effort
and making shared decisions [10]. Experimental studies
conducted in high-risk work environments have shown
that collaboration and teamwork are reflected in the
quality of the final product and the services delivered.

The number of studies focusing on interprofessional
coordination and effective teamwork in healthcare deliv-
ery has been increasing [48]. In this study, paramed-
ics—who are an integral part of pre-hospital emergency
medical services—were found to have high levels of team
cohesion. This finding suggests that paramedics in Tir-
kiye demonstrate strong performance in patient-centered
outcomes within collaborative team settings.

Study limitations

This study has several limitations. First, the sample con-
sisted exclusively of healthcare professionals who are
members of the Paramedic and Pre-Hospital Emergency
Medicine Association. As a result, the findings may not
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fully represent the demographic, professional, or insti-
tutional diversity of all paramedics across Tiirkiye. This,
combined with the voluntary nature of participation, may
introduce volunteer bias.

Second, the data were collected primarily through an
online survey, which may have limited both the response
rate and the diversity of the sample. Particularly, health-
care professionals working in rural areas or with limited
technological access may not have been able to par-
ticipate, leading to potential regional imbalances in the
sample. This limitation may affect the generalizability of
the findings to the broader population of paramedics in
Tirkiye.

Third, the cross-sectional design of the study does not
allow for the examination of changes in team cohesion
over time or the establishment of causal relationships.
Given that paramedics’ team cohesion may be influenced
by dynamic workloads, shift systems, or organizational
changes, future longitudinal studies are recommended.

Finally, the study relied solely on a self-report measure-
ment tool, which raises the possibility of social desirabil-
ity bias. Participants may have been inclined to present
themselves more positively regarding a construct like
team cohesion, which is generally viewed favorably.
Therefore, future research should incorporate observa-
tional data or third-party evaluations from supervisors to
achieve data triangulation.

Conclusions and practical implications

The results of this study demonstrate that the Turkish
version of the Erlangen Team Cohesion at Work Scale
(ETC) is a valid and reliable measurement tool for use
among paramedics. Its unidimensional structure and
concise format—consisting of only 12 items—make the
scale practical, time-efficient, and economically applica-
ble in field settings. This facilitates its widespread use in
routine healthcare practice.

Healthcare managers, quality improvement units, and
training coordinators can use this tool to monitor intra-
team dynamics and incorporate team cohesion data into
evidence-based organizational improvement plans.

Furthermore, the scale may be utilized to identify
needs for both individual performance development and
team-based training or supervision. For example, in units
where low team cohesion scores are observed, targeted
interventions can be developed focusing on leadership,
conflict resolution, and communication skills.

In clinical settings—particularly within pre-hospital
emergency care environments characterized by high risk
and the need for rapid decision-making—routine mea-
surement of team cohesion can be regarded as a critical
quality indicator for patient safety and service quality.

From a theoretical perspective, this study contributes
to the literature by enhancing the understanding of how
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the concept of team cohesion is structured within the
context of healthcare services in Tiirkiye. Considering
the country’s unique organizational structures, cultural
values, and healthcare system dynamics, this adaptation
study illustrates how team cohesion can be assessed with
cultural sensitivity. In this regard, team cohesion is posi-
tioned not only as a psychosocial construct but also as an
indicator of organizational functioning and ethical col-
laboration within healthcare services.

There is a need for further studies aimed at measur-
ing team cohesion among other healthcare profession-
als. Longitudinal research is recommended to observe
variations in team cohesion over time and to evaluate
the effectiveness of intervention programs. Moreover,
mixed-method approaches (qualitative + quantitative)
may provide deeper insights into team members’ percep-
tions of cohesion.

In this respect, the present study not only offers a valid
measurement tool but also enables closer monitoring of
team dynamics within the healthcare system. It thus pro-
vides a robust theoretical and practical foundation for
researchers, administrators, and practitioners alike.
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