
been widespread, certain well-developed countries 
such as Italy have suffered more than others (1). In 
many cases, hospital services have been required to un-
dergo significant reorganisation, with the emergency 
department being one of those facing the greatest 
challenges (2, 3). Throughout this gruelling time, col-
laboration between the different medical operators has 

Background

The extensive and intense nature of the 
COVID-19 pandemic resulted in emergency depart-
ments and medical services worldwide being placed 
under unprecedented levels of internal and external 
pressure. Although the effects of the pandemic have 
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been a key, indeed necessary, element to obtain and 
maintain in order to provide an efficient care service 
(4). Successful collaborations render work more effi-
cient, which helps generate greater levels of job satis-
faction (5).

To assess whether staff with different job roles 
are collaborating in an effective way, tools designed to 
evaluate interprofessional collaboration should be used 
(6, 7). However, these tools (in the format of specifi-
cally designed questionnaires) are principally available 
in the English language, and few of them have been 
validated in other languages, such as Italian (8).

A number of different definitions of the con-
cept of interprofessional collaboration can be found 
in the literature (9). The World Health Organization 
(WHO) defines it as: “collaborative practice [that] 
happens when multiple health workers from different 
professional backgrounds work together with patients, 
families, carers and communities to deliver the high-
est quality of care across settings” (10). Other scholars, 
focusing on specific professional healthcare workers, 
such as nurses and physicians, have defined the con-
cept as “working cooperatively, sharing responsibility 
for problem solving, addressing conflict management, 
performing joint decision-making and using open 
communication” (11). Others consider interprofes-
sional collaboration (IPC) as “a type of interprofes-
sional work which involves different health and social 
care professions who regularly come together to solve 
problems or provide services” (12). Some use the con-
cept interchangeably with that of teamworking (13), 
despite others deeming it more correct to keep the two 
terms separate (12,14).

Irrespective of the different definitions used by 
scholars in the literature, what has become clear is that 
collaboration within the health sector improves patient 
outcomes and the quality of patient care (7,15,16), and 
reduces mortality rates in the inpatient setting (17).

Although interprofessional collaboration is an es-
tablished principle in healthcare, it is not actually put 
into practice on many occasions, as stated by Bujak 
and Bartholomew (18) – who, analyzing communica-
tion in healthcare, underlined that “the two most im-
portant people responsible for patient care – the nurse 
and the physician – often never talk to each other, and 
when they do, the interchange is often dysfunctional. 

This poor communication is having dire results in-
cluding putting patients in harm’s way, undermining 
staff morale and increasing turnover among nursing 
staff” (18).

In order to assess whether the strategies put into 
place aimed at improving IPC in different settings and 
between different professions are working, it is nec-
essary to monitor it. Fortunately, the literature offers 
a number of different instruments for doing just so. 
Some examples of these tools include: the collaborative 
practice scale (CPS) (19), the interprofessional collab-
orative competency attainment survey (ICCAS) (20), 
the measure of current collaboration – MCC (21), the 
interprofessional collaboration scale – IPC (22), and 
the assessment of interprofessional team collabora-
tion scale (AITCS) (23). Some of these have only been 
used to assess the collaboration between specific pro-
fessions, such as nurses and physicians, while others 
have only been used in specific settings, such as acute 
care settings (24).

Considering the Italian context, few ICP studies 
have been conducted to date, and their focus has been 
limited to specific professions, such as nurse-physician 
collaborations (25, 26), or nurses and different types 
of physicians (27), or to a specific geographic area of 
the country (28), or to a specific hospital (8). More 
recently, researchers have also started to address IPC 
between multiple health professions (29-31), although 
studies of this type are still scarce, probably because 
only a handful of the methodological instruments de-
veloped for measuring interprofessional collaboration 
are actually available in the Italian language, and the 
process of validating translated tools requires both 
time and resources.

Of the many tools developed to measure IPC 
or interprofessional teamwork (a less integrated and 
interdependent manner of working), the few which 
have thus far been validated in the Italian language 
are: i) the Team Climate Inventory – TCI (32); ii) the 
Nurse-Physician Collaboration Scale – NPCS (33); 
iii) the Ottawa Crisis Resource Management Global 
Rating Scale – GRS (34); iv) the Interprofessional 
Collaboration Scale – IPC (30); v) the Interprofes-
sional Team Collaboration Scale II (I - AITCS II) 
(35); and vi) the Chiba Interprofessional Competency 
Scale – CICS29 (29).
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Of these scales, the IPC scale is one of the most 
flexible, since it is not limited to specific professions, 
but can instead be used to address to different health 
professions, where “respondents are proxy reporters on 
the collaboration behaviours of group targets” (22).

The 13 original statements of the IPC scale in 
which nurses assess physicians are the followings:

1.	 Nurses have a good understanding with the 
physicians about our respective responsibilities.

2.	 Physicians are usually willing to take into ac-
count the convenience of nurses when plan-
ning their work.

3.	 I feel that patient treatment and care are not 
adequately discussed between nurses and 
physicians.

4.	 Nurses and physicians staff share similar ideas 
about how to treat patients.

5.	 Physicians are willing to discuss nurses issues.
6.	 Physicians cooperate with the way we organ-

ize nurses care.
7.	 Physicians staff would be willing to cooperate 

with new nurse practices.
8.	 The physicians do not usually ask for nurses 

staff’s opinions.
9.	 Physicians staff anticipate when nurses will 

need their help.
10.	 Important information is always passed on be-

tween nurses and physicians.
11.	 Disagreements with physicians often remain 

unresolved.
12.	 Physicians think their work is more important 

than the work of nurses.
13.	 Physicians would not be willing to discuss 

their new practices with nurses.

The response options for each item are: strongly dis-
agree (1), disagree (2), agree (3), and strongly agree (4). 
The same items, in the original scale, were used for assess-
ing “allied health care professional”, by substituting the 
word “physicians” with “allied health care professional”. 
In this research, the “allied health care professionals” in-
vestigated correspond to dieticians, midwives, physicians, 
physiotherapists, psychologists, nursing aides/orderlies, 
speech therapists and radiographers, thus rendering the 
scale more inclusive of different professional groups.

As was identified by Kenaszchuk et al. (22), and 
confirmed by Vittadello et al. (30), the above-listed 
items principally load on three factors defined as: 
“communication” (item: items: 1, 3, 9, 10 and 11), “ac-
commodation” (items: 2, 4, 5, 6 and 7) and “isolation” 
(items 8, 12 and 13).

In the validation of the IPC scale in the Ital-
ian language, which the authors also simultaneously 
validated in the German language by collecting data 
in a Health Trust located in a trilingual region of 
Northern Italy (31) – Vittadello et al. (30) confirmed 
the three factors identified by Kenaszchuk et al. (22), 
but in the Italian version the internal consistency re-
liability for the factor isolation was lower than that 
for the other two factors (communication and ac-
commodation). Furthermore, when examining the 
corrected item-total correlation, the authors found 
that items 10 and 12 correlated less with their re-
spective factors, and the authors attributed this to 
the hierarchy between workers, in particular between 
physicians and nurses.

The purpose of this study was to obtain further 
evidence regarding the validity and reliability of the 
Italian language version of the IPC scale, which 
measures IPC (22, 30), in a setting that has yet to 
be investigated in any great depth: the emergency 
medical services of Italian hospitals. More specifi-
cally, the interprofessional collaboration experienced 
from the perspective of nurses was assessed in rela-
tion to working with nursing aides/orderlies, physi-
cians, physiotherapists, and radiographers – all of 
whom are key practitioners occupied in the emer-
gency medical setting.

Methods

Study design

The aim of the study was to provide further evi-
dence on the validity and reliability of the Italian ver-
sion of the IPC scale (22, 30), specifically in the context 
of emergency medical services in Italy, a setting differ-
ent to the one studied in the IPC scale’s validation and 
not yet explored by any other Italian studies. To this 
end, a quantitative research plan was designed.
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- ANIARTI” (Italian Association of Critical Care 
Nurses), an Italian nurses association founded in 1981 
for nurses working in the field of emergency medicine. 
At the end of 2019, its members numbered 777 nurses 
employed in health facilities scattered across all of the 
twenty regions that make up Italy. ANIARTI signed 
an agreement drawn up by our group regarding the na-
ture of this research and how it was to be conducted, 
namely: to promote and provide information about the 
research to their associates, to send the link containing 
the questionnaire to their associates only, and not to 
send the questionnaire to any other subjects.

The specific role of ANIARTI was to promote 
the compilation of the questionnaire, which they car-
ried out by publicizing the research initiative and the 
survey through the Association’s social media (e.g., Fa-
cebook) and by sending the questionnaire link (that al-
lowed members to access and complete the survey) to 
their e-mail list of members, specifically inviting them 
to participate in the survey. It was also made clear that 
they should not take part in the survey more than once.

Data analysis

All data were downloaded from the LimeSurvey 
platform software, organized into a database, and the 
database was analysed in an aggerate way. Descriptive 
statistics, counts and percentages were used to analyse 
the categorical and continuous variables. Confirma-
tory factor analysis (CFA) was applied (using R Pack-
age ‘lavaan’ version: 0.6-7) to determine the construct 
validity of the IPC scale. The diagonally weighted least 
squares was the estimator used, which was justified by 
the properties of the input data.

We used a variety of indices to evaluate model 
fit. Goodness-of-fit indices included the: Chi square 
model (a low chi-square value is better than a high 
one), but since this is sensitive to sample size other 
indices were also considered; Comparative Fit Index 
(CFI) and Tucker-Lewis Index (TLI), both of which 
indicate an acceptable model fit (36) for values rang-
ing from 0.90 to 0.95, and a good model fit for values 
greater than 0.95 (37); Root Mean Square Error of Ap-
plication (RMSEA), for which an adequate model fit 
is considered for values < 0.08, and good model fit for 
values < 0.05 (38); Standardized Root Mean Square 

Study setting

The data were collected between September and 
December 2019. The research was carried out within 
the context of emergency healthcare services in Ital-
ian hospitals, specifically: 1) the accident and emer-
gency department/short-stay observation (unit/ward), 
2) emergency medicine and surgery, 3) multifunctional 
intensive care, 4) paediatric emergency medicine de-
partment/the neonatal intensive care unit (NICU), 
and 5) the intensive care unit (ICU)/sub-intensive care 
unit (SICU) therapy, 6) pre-hospital emergency care.

Thus, the data collected referred to the nurses who 
had worked in one of these units for one or more years.

Data collection

The survey tool was a structured questionnaire 
created ad-hoc in the Italian language. It comprised 
the validated Italian version of the IPC scale (22, 30) 
plus a question concerning the frequency of collabora-
tions between the nurses interviewed and other health 
professionals and some questions concerning the 
socio-demographic characteristics of the interviewed 
participants.

The use of the Italian version of the IPC scale was 
authorized by the Claudiana (College of Healthcare 
Professions Bolzano/Bozen, Italy) Research Centre, 
following an official request. The survey participants 
were nurses, who were asked about their interpro-
fessional collaborations with: dieticians, midwives, 
nursing aides/orderlies, physicians, physiotherapists, 
psychologists, speech therapists, and radiographers.

The LimeSurvey platform, owned by the Univer-
sity of Parma, was used to administer the questionnaire, 
which took approximately 15 minutes to complete. A 
filter question was inserted at the beginning of the 
questionnaire which selected participants based on the 
number of years they had worked in the emergency 
area (at least one year of work was required to continue 
onto the questionnaire). Respondents who had not 
worked in the emergency area for at least one full year 
were sent automatically to the end of the question-
naire. The questionnaire was completely anonymous.

The process of data collection involved the “As-
sociazione Nazionale Infermieri di Area Critica 
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38 were 51–55 years old  (8.72%); 18 were 56–60 years 
old  (4.13%); 7 were 61–65 years old  (1.61%), and 2 
were > 65 years old . The majority of the participants 
had a high degree of education, and almost the entire 
population interviewed had a full-time work contract 
(415 nurses, 95.18%) whereas the reminders were 
working part-time contracts (Table 1).

Collaboration

Nurses were asked to indicate the health pro-
fessionals with which they had collaborated over the 
last 12 months (dichotomic question for each health 
profession listed). They were then asked about the fre-
quency of these collaboration (Table 2).

Nurses mostly reported to have collaborated with 
physicians (92%), followed by nursing aides/orderlies 
(approximately 87%), radiographers (66%) and physi-
otherapists (52%). The percentage of nurses reporting 
to have collaborated with each of the other listed pro-
fessions remained below 21%.

The majority of nurses reported to have daily 
contact with nursing aides/orderlies (93%), physi-
cians (approximately 90%) and radiographers (60%). 
Nearly half reported to have daily contact with physi-
otherapists (46%). The professionals with which nurses 
claimed to collaborate least during the year (i.e., only 
occasionally during the year) were dieticians (46%), 
speech therapists (40%) and midwives (38%).

Considering the high number of profession-
als with whom nurses declared to collaborate with, 
the procedure for validating the scale was simplified 
by only analysing the data provided by nurses who 
had reported to collaborate with physicians, nursing 
aides/orderlies, radiographers and physiotherapists 

Residual (SRMR), for which a good model fit is con-
sidered for values < 0.05 (37), and acceptable for val-
ues less than 0.08 (39); and the Weighted Root Mean 
Square Residual (WRMR), for which an acceptable fit 
is considered for values ≤ 1 (40). Nonetheless, it is im-
portant to note that these model fit statistics are sim-
ply guidelines and should not be interpreted as golden 
rules (41).

The internal consistency was checked by comput-
ing Cronbach’s alpha (R Package ‘jmv’, Version 1.2.23).

All tests were two-tailed with the significance 
level set at p < 0.05.

Ethical considerations

The study proposal was submitted to the Reggio 
Emilia Ethics Committee, and a response – from the 
local secretary of the AUSL-IRCCS Reggio Emilia – 
was received stating that the research could be con-
ducted since subjects were not to be subjected to any 
physical or invasive intervention, and the instrument 
for data collection guaranteed participant anonym-
ity. The principles of the Declaration of Helsinki and 
Good Clinical practice guidelines were followed.

Before filling in the questionnaire, all participants 
received an informative message outlining the purpose 
of the research and guaranteeing the anonymity of all 
data collected. Participants were required to provide 
their informed consent before proceeding with the 
questionnaire. The survey database is held at the Uni-
versity of Parma.

Results

Participants

The sampling procedure was non-probabilistic 
and non-proportionally stratified. In total, 436 nurses 
working in the area of emergency medicine for one or 
more years completed the questionnaire. Of these, 265 
(60.78%) were female. Regarding participant age: 30 
nurses were < 25 years old (6.88%); 81 were 20–26 
years old (18.58%); 56 were 31–35 years old  (12.84%); 
%); 72 were 36–40 years old  (16.50%); 68 were 41–45 
years old  (15.60%); 64 were 46–50 years old (14.68%); 

Table 1. Participants according to their workplace.

Emergency department of work N = 436 %

Paediatric emergency medicine /NICU 15 3.44

Accident and emergency/short-stay 
observation (unit/ward)

81 18.58

Emergency medicine and surgery 21 4.82

ICU/SICU therapy 207 47.48

Pre-hospital emergency care 43 9.86

Other emergency departments 69 15.83
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Table 2. Frequencies of collaborations between nurses and other healthcare professionals.

Nurse towards:

Have collaborated 
with in the last 12 

months (Yes answer; 
N=436)

Frequency of collaboration

Every day
More than 

once a month Once a month

Sometimes 
during the last 

12 months? % N

Dieticians 12.84 3.57 37.5 12.5 46.43 100 56

Midwives 13.07 7.02 40.35 14.04 38.5 100 57

Physicians 92.43 89.83 9.18 0.25 0.74 100 403

Physiotherapists 52.06 46.7 41.40 7.05 4.85 100 227

Psychologists 20.64 17.78 42.22 12.22 27.78 100 90

Nursing aides/Orderlies 86.93 93.67 4.49 0.79 1.05 100 379

Speech therapists 14.68 7.81 17.19 34.38 40.62 100 64

Radiographers 66.28 60.21 37.02 2.08 0.69 100 289

None of these 3.21

on at least a monthly basis over the course of the last 
12 months.

Construct validity

CFA was applied to investigate the validity of the 
three factor-model (“communication”, “accommoda-
tion” and “isolation”), developed by Kenaszchuk et al. 
(22) in the English language and validated in the Ital-
ian language by Vittadello et al. (30), for the present 
dataset. In accordance with the validation procedure 
set out by Vittadello et al. (30), we only considered 
nurses who declared to have collaborated with physi-
cians, nursing aides/orderlies, radiographers and phys-
iotherapists on at least a monthly basis over the course 
of the last 12 months.

The fit statistics for the model are presented in 
Table 3, where the number of completed question-
naires used in the validation process is also specified in 
column N. The model is based on priory information 
from exploratory factor analysis (22, 30).

The model fit statistics are satisfactory for 
all the nurse-target group combinations analysed. 
For the assessments of nurses towards physicians, 
the following values were obtained: CFI=0.977; 
TLI=0.970; RMSEA=0.062; SRMR=0.051; 
WRMR=0.936. For nurses towards physiothera-
pists, the values were: CFI=0.984; TLI=0.980; RM-
SEA=0.056; SRMR=0.056; WRMR=0.737. For 
nurses towards nursing aides/orderlies, the values 

were: CFI=0.993; TLI=0.992; RMSEA=0.035; 
SRMR=0.038; WRMR=0.654. For nurses towards ra-
diographers, the values were: CFI=0.979; TLI=0.973;  
RMSEA=0.065; SRMR=0.054; WRMR=0.834.

The intercorrelation values obtained for the three 
factors were as follows: nurses towards physicians: com-
munication-accommodation=0.508, communication- 
isolation=0.477, and accommodation-isolation=0.459;  
nurses towards physiotherapists: communication-ac-
commodation=0.494, communication-isolation=0.517,  
and accommodation-isolation=0.489; nurses towards 
nursing aides/orderlies: communication-accommo-
dation=0.591; communication-isolation=0.535, and 
accommodation-isolation=0.606; nurses towards ra-
diographers: communication-accommodation=0.578; 
communication-isolation=0.542 and accommodation-
isolation=0.605. All values are significantly different 
from zero.

Table 4 reports the complete standardized param-
eter estimates for each item. All coefficient factor load-
ings were statistically significant (p < 0.05). The factor 
loading of items 1, 2 and 8 were fixed at 1 as factor 
markers (42).

The proportion of the variance of each indicator 
that is accounted for (or not) by the latent factors is 
reported in table 5. The estimate values indicate the 
percentage of variance of each item that is explained 
by the factor. The higher the percentage of variance of 
an item that is explained by the factor, the better the 
item is at measuring the factor. In each case examined, 
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Table 3. Model fit statistics for CFA models for each rater-target group (i.e., nurse-health professional) combination.

Nurses toward N Model χ2 df P CFI TLI RMSEA SRMR WRMR

Physicians 400 156.186 62 0.000 0.977 0.970 0.062 0.051 0.936

Physiotherapists 216 103.594 62 0.001 0.984 0.980 0.056 0.056 0.737

Nursing aides /Orderlies 375 90.332 62 0.011 0.993 0.992 0.035 0.038 0.654

Radiographers 287 136.456 62 0.000 0.979 0.973 0.065 0.054 0.834

Table 4. Full CFA models. Complete standardized coefficients.

Nurses towards

Physicians Physiotherapists Nursing aides/Orderlies Radiographers

Estimate S.E. P Estimate S.E. P Estimate S.E. P Estimate S.E. P

Communication

1 0.704a 0.719 a 0.757 a 0.688 a

3 0.752 0.055 0.000 0.841 0.084 0.000 0.806 0.056 0.000 0.793 0.083 0.000

9 0.479 0.062 0.000 0.666 0.090 0.000 0.627 0.058 0.000 0.653 0.077 0.000

10 0.551 0.069 0.000 0.554 0.103 0.000 0.571 0.072 0.000 0.619 0.081 0.000

11 0.716 0.059 0.000 0.755 0.089 0.000 0.733 0.055 0.000 0.756 0.078 0.000

Accommodation

2 0.718b 0.732 b 0.814 b 0.823 b

4 0.715 0.055 0.000 0.789 0.070 0.000 0.783 0.041 0.000 0.803 0.039 0.000

5 0.742 0.052 0.000 0.802 0.075 0.000 0.680 0.047 0.000 0.777 0.043 0.000

6 0.748 0.053 0.000 0.827 0.075 0.000 0.834 0.041 0.000 0.836 0.039 0.000

7 0.706 0.050 0.000 0.823 0.078 0.000 0.718 0.046 0.000 0.773 0.046 0.000

Isolation

8 0.741c 0.7361c 0.7701c 0.7851c

12 0.295* 0.085 0.000 0.162 0.095 0.020 0.167 0.077 0.005 0.272 0.074 0.000

13 0.716 0.054 0.000 0.686 0.080 0.000 0.805 0.057 0.000 0.743 0.053 0.000

*Reverse-code; a, b, c Factor loadings were fixed at 1 before estimating the variance.

item 12 appeared to be the weakest in comparison 
with the other statements. Considering each type of 
relationship examined, we can see that items 9 and 10 
also have a low variance value compared with the other 
items.

Reliability of the scales

The internal consistency (i.e., the reliability) of 
each single ICP dimension was estimated by means 
of the Cronbach’s alpha coefficient. As stated by Taber 
(43), different opinions exist in the literature regarding 
how alpha values should be interpreted. One of these, 

for example, is to consider the following rule of thumb: 
“α ≥ 0.9 = excellent; 0.9 > α ≥ 0.8 = good; 0.8 > α ≥ 
0.7 = acceptable; 0.7 > α ≥ 0.6 = questionable; 0.6 > α 
≥ 0.5 = poor; α < 0.5 = unacceptable” (44).

For nurses’ IPC scale assessments of physicians, 
the values of Cronbach’s alpha (Table 6) were: 0.69, 
0.79 and 0.42 (communication, accommodation and 
isolation, resp.). Evaluating all items together, the 
overall Cronbach’s alpha was 0.86. For nurses’ IPC 
scale assessments of physiotherapists, the values of 
Cronbach’s alpha were: 0.76, 0.84 and 0.49 (commu-
nication, accommodation and isolation, resp.); while 
evaluating all items together, the overall Cronbach’s 
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values that exceed the cut-off of 0.30 indicate that 
each item shows a good level of correlation with the 
scale (45). For the nurses’ ratings of physicians, the 
item-total correlation values ranged from 0.074 to 
0.625, whereas they ranged from 0.187 to 0.725 for 
nurses’ ratings of physiotherapists. Considering the 
nurses’ ratings of nursing aides/orderlies in the ICP 
scale, the item-total correlation values ranged from 
0.163 to 0.644, and considering the radiographers, 
these values ranged from 0.287 to 0.733. In all cases, 
item 12 presented an item-rest correlation value below 
the cut-off point.

From the values of Cronbach’s Alpha shown in 
tables 7 when each item is omitted, we can observe 
that items 8 and 13 (in the isolation factor) contribute 
the most to overall reliability, since Cronbach’s alpha 

alpha was 0.88. For nurses’ IPC scale assessments of 
nursing aides/orderlies, the values of Cronbach’s alpha 
were: 0.75, 0.82 and 0.51 (communication, accommo-
dation and isolation resp.), and the overall Cronbach’s 
alpha was 0.88 for all items together. For nurses’ IPC 
scale assessments of radiographers, the values of Cron-
bach’s alpha were 0.75, 0.85 and 0.58 (communication, 
accommodation and isolation, resp.). Evaluating all 
items together, the overall Cronbach’s alpha was 0.90. 
Isolation was the factor presenting the lowest values 
of Cronbach’s alpha, and was therefore considered to 
have the poorest reliability.

Table 7 reports the corrected item-total correla-
tion when each item is omitted. These were used to 
identify the correlation between each individual item 
and the total scale when that item is omitted. The 

Table 6. Values of Cronbach’s alpha.

Nurses’ responses referring to: Physicians Physiotherapists Nursing aides/Orderlies Radiographers

Communication 0.696 0.762 0.753 0.752

Accommodation 0.797 0.842 0.822 0.851

Isolation 0.424 0.492 0.518 0.583

Overall 0.866 0.889 0.886 0.900

Table 5. Variance values.

Nurses towards

Physicians Physiotherapists Nursing aides/Orderlies Radiographers

Estimate Residual 
variance

Estimate Residual 
variance

Estimate Residual 
variance

Estimate Residual 
variance

1 0.496 0.504 0.517 0.483 0.574 0.426 0.473 0.527

2 0.516 0.484 0.536 0.464 0.662 0.338 0.678 0.322

3 0.565 0.435 0.708 0.292 0.650 0.350 0.629 0.371

4 0.511 0.489 0.622 0.378 0.613 0.387 0.645 0.355

5 0.551 0.449 0.643 0.357 0.463 0.537 0.603 0.397

6 0.560 0.440 0.684 0.316 0.696 0.304 0.699 0.301

7 0.498 0.502 0.677 0.323 0.516 0.484 0.598 0.402

8 0.549 0.451 0.541 0.459 0.593 0.407 0.617 0.383

9 0.229 0.771 0.444 0.556 0.393 0.607 0.427 0.573

10 0.304 0.696 0.307 0.693 0.326 0.674 0.384 0.616

11 0.512 0.488 0.569 0.431 0.537 0.463 0.571 0.429

12 0.087 0.913 0.026 0.974 0.028 0.972 0.074 0.926

13 0.513 0.487 0.471 0.529 0.649 0.351 0.552 0.448
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Table 7. Reliability statistics of scales when each item is omitted.

Nurses 
towards:

Physicians Physiotherapists Nursing aides/Orderlies Radiographers

Item-total 
correlation

Cronbach’s 
Alpha 

Item-total 
correlation

Cronbach’s 
Alpha

Item-total 
correlation

Cronbach’s 
Alpha

Item-total 
correlation

Cronbach’s 
Alpha

Communication

1 0.497 0.627 0.532 0.719 0.522 0.708 0.458 0.729

3 0.546 0.604 0.589 0.699 0.603 0.677 0.577 0.686

9 0.326 0.694 0.513 0.727 0.520 0.709 0.509 0.712

10 0.376 0.679 0.424 0.755 0.404 0.748 0.506 0.713

11 0.517 0.617 0.602 0.694 0.548 0.698 0.542 0.700

Accommodation

2 0.550 0.768 0.587 0.826 0.644 0.779 0.652 0.822

4 0.569 0.762 0.615 0.819 0.617 0.787 0.685 0.814

5 0.589 0.756 0.656 0.807 0.582 0.797 0.630 0.828

6 0.625 0.744 0.653 0.808 0.647 0.778 0.733 0.801

7 0.562 0.764 0.725 0.788 0.588 0.795 0.609 0.834

Isolation

8 0.407 0.050 0.356 0.309 0.394 0.314 0.404 0.464

12 0.074 0.663 0.187 0.580 0.163 0.661 0.287 0.623

13 0.330 0.188 0.399 0.232 0.465 0.166 0.495 0.311

significantly decreases when these items are omitted. 
This is most evident for nurses’ assessments of physi-
cians in relation to item 8, and for nurses’ assessments 
of nursing aides/orderlies in relation to item 13.

Discussion

In this research we applied the Italian version of 
the IPC scale, first developed in the English language 
by Kenaszchuk et al. (22) and subsequently validated 
by Vittadello et al. (30). The validation process was car-
ried out in a specific geographic area by interviewing 
people working at the South Tyrolean Health Trust. In 
that study, seven professional groups were considered, 
but, due to the small number of respondents for some 
of the professions, the validation process only consid-
ered physicians’ assessments of nurses and vice versa.

In this study, we applied the Italian version of the 
IPC scale to survey health workers occupied in the 
emergency medical services. As in the previous study, 
confirmatory factor analysis (the three factor-model) 

was applied to nurse evaluations of four other profes-
sions, namely physicians, physiotherapists, nursing 
aides/orderlies and radiographers.

The three IPC factors – communication, accom-
modation and isolation, identified in the studies by 
Kenaszchuk et al. (22) and Vittadello et al. (30) – were 
also evaluated in the present study, and the results re-
lating nurses’ assessments of collaborations with phy-
sicians were compared with the those obtained by 
Vittadello et al. (30), which also referred to an Italian 
context.

The index values obtained evaluating how well 
the model fit the data all fell within acceptable ranges, 
and the values of CFI, RMSEA and WRMR obtained 
here for nurses’ evaluations of physicians were similar 
to those obtained by Vittadello et al. (30). Moreover, 
the fit indices for the nurses’ assessments of other pro-
fessionals were all acceptable.

In our analysis, as in Vittadello et al. (30), since 
items 1, 2 and 8 were considered marker indicators, 
we did not test their significance (42). The other items 
were all statistically significant.



Considering the variance values for nurses’ evalu-
ations of collaborating with physicians, we noticed 
that the value obtained for item 12 was low, which 
was also the case in the study by Vittadello et al. 
(30). Moreover, this value was consistently low in the  
nurses’ evaluations of other health professionals.

Regarding the Cronbach’s alpha statistic used to 
compute the reliability of the scale, acceptable values 
were obtained for all items, except for those related to 
the isolation factor for each case of interprofessional 
collaboration considered, since the values of Cron-
bach’s alpha value were below 0.5. Similarly, the value 
of Cronbach’s alpha obtained in the study conducted 
by Vittadello et al. (30) regarding the isolation factor 
for nurses’ evaluations of physicians was below 0.6.

Examining the corrected item total correlation, 
we identified that item 12 was not highly correlated 
– as also found in the previous Italian study by Vit-
tadello et al. (30). Furthermore, we obtained low cor-
relation values for items 9 and 10 for the assessments 
of nurses towards physicians. Similarly, Vittadello et 
al. (30) identified a low value for item 10. However, 
the authors’ interpretations should be developed fur-
ther since it is fundamental that the nursing and doc-
tor professions, whilst operating in autonomy of each 
other, need to collaborate in order to obtain the high-
est levels of patient care. Hierarchy in relations as put 
forward by Vittadello et al. (30) might be identified 
in drug prescription procedures for example, but the 
items assessed did not directly address this procedure. 
Thus, since the tasks of the doctors and nurses are well 
defined, the notion of hierarchy in relations could be 
reformulated as a prejudice that some nurses have to-
wards doctors, and this could be based on out-dated 
visions of the two roles.

Finally, we identified a decrease in the values 
of Cronbach’s Alpha for items 8 and 13 when they 
were omitted, as also reported by Vittadello and col-
leagues (30).

This study has the limitation that it did not evaluate 
the assessment of interprofessional collaboration from 
the point of view of other professionals involved in the 
emergency medical services towards nurses. Another 
limit is that due to privacy reasons it is not possible to 
know whether those who participated in the Vittadello 
et al. (30) study are also included in this research.

Conclusion

In summary, our analyses provide further evi-
dence confirming the validity and reliability of the 
Italian language version of the IPC scale. In addition, 
the results reported here go beyond those reported by 
previous study Kenaszchuk et al. (22) as we found that 
our adapted scale is not only suitable for nurses’ as-
sessments of physicians but also for their assessment 
of other professions, such as nursing aides/orderlies, 
physiotherapists and radiographers.

An interprofessional collaborative approach 
should be implemented and assessed for all other 
professions and in all medical departments to im-
prove the interprofessional health care process and job 
satisfaction.
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