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ABSTRACT

Objective: Measuring instruments play, namely, an important role in the safety and quality of care. The aim of this study consists in 
validating a scale conceived to evaluate the structure of the operating room (OR). Materials and Methods: Validation and psychometric 
evaluation were carried out of the instrument. The sample was comprised of 1019 professionals working in the OR for at least two years 
in 71 Portuguese hospitals; the research was conducted in 2017. Results: The results obtained in the reliability and validity tests reveal 
good internal consistency. The 28 items of the scale, and after the principal components analysis, were grouped into seven dimensions: 
“Environment and equipment”, “Resources for quality and safety”, “Circuits in the operating room”, “Facilities and operating requirements”, 
“Training and praxis in the operating room”, “Continuity in nursing care”, and “Specificities of professional groups”. Conclusion: The psy-
chometric study allows us to state that the scale of structure indicators in the operating room (SIOR) is a reliable and valid instrument. Its 
use will permit evaluating and monitoring the structural conditions of the ORs.
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Theme: Promotion and prevention
Contribution to the discipline: Monitoring the quality of care provided in the operating room is of particular importance for the 
continuous improvement and safety of care, for which valid instruments must be used. This study presents the validation of a scale 
with indicators on the structure in the operating room, with particular importance for nursing, due, principally, to the different 
roles nurses perform in the intraoperative (instrumentalist nurse, circulating nurse e anesthesia nurse), but also to the decisive 
role as managers in the operating rooms.
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Validación de una escala 
sobre indicadores de estructura 

en el bloque operatorio: 
contribución para la enfermería

RESUMEN

Objetivo: los instrumentos de medida desempeñan, particularmente, un importante papel en la seguridad y la calidad de los cuidados. 
El objetivo de este estudio consiste en validar una escala concebida para evaluar la estructura del bloque operatorio (BO). Materiales y 
método: se realizó la validación y la evaluación psicométrica del instrumento. La muestra fue de 1019 profesionales con actividad en el 
BO durante al menos dos años en 71 hospitales portugueses; la investigación se realizó en 2017. Resultados: los resultados obtenidos en 
las pruebas de confiabilidad y validez revelan una buena consistencia interna. Los 28 ítems de la escala, y después del recurso al análisis 
de componentes principales, quedaron agrupados en 7 dimensiones: "Ambiente y equipamientos", "Recursos para la calidad y seguridad", 
"Circuitos en el bloque operatorio", "Instalaciones y requisitos de funcionamiento "," Formación y praxis en el bloque operatorio "," Con-
tinuidad en la asistencia de enfermería ", y" Especificidades de los grupos profesionales ". Conclusión: el estudio psicométrico permite 
afirmar que la Escala de Indicadores de Estructura en el Bloque Operativo (IEBO) es un instrumento fidedigno y válido. Su utilización 
permitirá evaluar y monitorear las condiciones estructurales de los BO.

PALABRAS CLAVE (fuente: DeCS)

Evaluación en salud; quirófanos; sala de cirugía; calidad de la atención de salud; estudios de validación.
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Validação de uma escala
sobre indicadores de estrutura

no bloco operatório: contributos
para a enfermagem

RESUMO

Objetivo: os instrumentos de medida desempenham, nomeadamente, um importante papel na segurança e qualidade dos cuidados. 
O objetivo deste estudo consiste em validar uma escala concebida para avaliar a estrutura do bloco operatório (BO). Material e método: 
foram realizadas a validação e a avaliação psicométrica do instrumento. A amostra foi constituída por 1019 profissionais com atividade 
no BO há pelo menos dois anos em 71 hospitais portugueses; a pesquisa foi realizada em 2017. Resultados: os resultados obtidos nos 
testes de confiabilidade e validade revelam uma boa consistência interna. Os 28 itens da escala, e após o recurso à análise de componen-
tes principais, ficaram agrupados em sete dimensões: “Ambiente e equipamentos”, “Recursos para a qualidade e segurança”, “Circuitos 
no bloco operatório”, “Instalações e requisitos de funcionamento”, “Formação e práxis no bloco operatório”, “Continuidade na assistência 
de enfermagem”, e “Especificidades dos grupos profissionais”. Conclusão: o estudo psicométrico permite-nos afirmar que a Escala de 
Indicadores de Estrutura no Bloco Operatório (IEBO) é um instrumento fidedigno e válido. A sua utilização permitirá avaliar e monitorizar 
as condições estruturais dos BOs.

PALAVRAS-CHAVE (fonte: DECS)

Avaliação em saúde; salas cirúrgicas; qualidade da assistência à saúde; estudos de validação.
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Introduction	

The operating room (OR) is a complex work structure in the 
health area and, with the quality and safety of the work process-
es, it must be continually monitored (1-3). The health sector, no-
tably competitive and dynamic, promoted hospitals to offer higher 
quality of services through efficient evaluation systems to con-
trol, monitor, and improve the efficiency of the service provided 
by health organizations in the OR (4). The ORs are hospital units 
with large and costly resources (5, 6) that often respond for the 
financial success of a hospital (6).

The quality of care provided in the OR is, thereby, a high prior-
ity for hospitals, especially during an era in which the provision of 
health care is increasingly challenging (3), which makes it essen-
tial to use efficient and accurate measuring systems as a useful 
tool, and allows managers to control and monitor health services 
(5). Numerous factors restrict the productivity and efficiency of 
the OR, including its structure, problems in managing human, fi-
nancial, and material resources, among others (6).

In a review study of evaluation instruments in the OR, the au-
thors highlight that the instruments are more frequent within the 
scope of the process, in addition to being essentially associated 
with the safety and risk culture proposed by the World Health 
Organization (WHO) (1). The measurement should be multidimen-
sional and involve several components; however, what we fre-
quently observe in health are indicators very focused on financial 
aspects, that is, on operational results, ignoring other indicators 
(4). That aspect highlights the need for further development of 
valid and more comprehensive instruments, integrating the dif-
ferent components of quality evaluation (1), among them, the 
structure indicators.

The structure deals with the relatively stable and necessary 
characteristics to provide care and integrates the resources and 
the organizational structure (7). Proper functioning of the OR also 
depends on the physical structure, new technologies, adequate 
materials and equipment, among others (8). While there is little 
doubt that technological advances have contributed to patient 
safety, the growing disparity between surgical innovations and 
the physical environment may contribute to an unacceptable num-
ber of adverse events that can be avoided (9).

In a literature review study on the environmental conditions 
of the OR, the authors, in 182 empirical cases, focus on some as-

pects related to the structure of the OR, like size, temperature, 
humidity and air quality, noise, and ergonomic design (10). In 
addition, another review study seeking to identify instruments to 
assess the culture of safety in ORs; of the 47 studies included, 
the authors state that although the culture of patient safety is 
considered important in healthcare, the number of studies using 
valid instruments is still quite small (11).

In health services, care is no longer centered on individual 
professions or specialties and converges on the organization as 
a whole, in which the principles and strategies of Total Quality 
Management include the rupture of professional barriers and bet-
ter management of resources, with nursing playing a predominant 
role. Everyone should commit to improving the quality of the health 
services offered to patients and their families, especially in vari-
ables that may affect the quality and safety of the care provided.

Thus, the need and relevance of this study is reiterated, 
inserted in the nursing field, considering, on the one hand, the 
different roles nurses play in the intraoperative (instrumentalist 
nurse, circulating nurse, and anesthesia nurse), as well as the 
decisive role they hold as managers in the ORs.

However, the management systems used by nursing in the 
OR are highly subjective and do not integrate all the work compo-
nents associated with the safety and quality of care (12), which 
justified the need for this research. From this problematic, it is 
emphasized that, despite the increasing use of health measure-
ment instruments in health, it was not possible to find in the lit-
erature adequate instruments to evaluate the structure of the OR. 
Thus, this study sought to validate a scale designed to evaluate 
the structure in question (Scale of structure indicators in the OR 
— SIOR Scale). We believe that the research could become an 
important contribution to analyze, monitor, and improve the qual-
ity of service provided in the OR.

Materials and Method	

This was a methodological study comprising the construction 
and validation of the SIOR Scale, following the steps recommend-
ed in the literature (9). In a review of the literature, we verified 
that emphasis has been placed on the importance of adequate 
psychometric evaluation of the measuring instruments, especially 
with regard to the evidence of its validity and reliability (13-17).
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The construction of said scale, as well as the items included 
in it, results from prior studies. Initially, there was a first field 
study, of qualitative nature, when interviews were conducted 
with physicians, nurses, service directors, and members of the 
administration of hospital units to identify what dimensions would 
be necessary to include to evaluate quality in the OR. To the set 
of indicators resulting from the analysis of the previous data other 
indicators were added resulting from a systematic revision on in-
struments to evaluate quality in the OR (1). To gauge the new pro-
posal of instrument, it was reviewed by a panel of experts through 
a focal group, from which resulted the 28-item scale within the 
structure used in the course (2).

The items of the scale are expressed in affirmative phrases, 
which must be answered through a Likert scale with five response 
options: “totally disagree”, “partially disagree”, “indifferent”, “par-
tially agree”, and “totally agree”. Thereafter, a pre-test was con-
ducted of the scale with 30 nurses who did not participate in the 
study. After applying the pre-test, it was possible to make some 
modifications in certain questions to avoid incongruities in the an-
swers. Thus, the SIOR Scale was made up of 28 items.

The data were collected through a questionnaire with char-
acterization of the participants and through the SIOR Scale. In 
relation to the sociodemographic characterization, the variables 
were gender, age, profession, professional category, type of block, 
years of professional experience, and years working in the OR. The 
questions in the SIOR Scale encompass variables associated with 
the facilities, environments, equipment, along with human, finan-
cial, and organizational resources. The questionnaire was applied 
through an electronic form to 1019 professionals working in the OR 
and who met the following inclusion criterion: Being a nurse or phy-
sician with direct action in OR for more than two years in Portugal. 
Data collection took place from January to May 2018.

Data treatment used the Statistical Package for the Social 
Sciences (SPSS), version 24. For the psychometric study, recom-
mendations from the literature on the theme were followed (15). 
Namely, through the Kaiser-Meyer-Olkinque measure to compare 
simple correlations, and the principal components analysis with 
orthogonal varimax rotation, the factorial analysis was performed 
based on the Kaiser rule, excluding factor loads <0.30, in case 
of existing (13). In addition, a total explained variance greater 
than 40 was used, as well as the internal consistency evaluation 
through Cronbach’s alpha.

Regarding ethical considerations, the study was carried out 
after authorization from an ethics commission (Nº CES246-16) and 
then forwarded to the other institutions. Respondents were in-
formed of the study and its objectives and of the voluntary nature 
of their participation, through informed consent. In addition, ano-
nymity and confidentiality were guaranteed in all responses and 
the research participants’ right to privacy was ensured.

Results	

The validation of the SIOR Scale, composed of 28 items, includ-
ed 1019 professionals working in the OR, namely nurses (73.4 %) 
and physicians (26.6 %) from 71 Portuguese hospitals. Of these, 
69.2 % were females, with a mean age of 43 years (± 9.7) and an 
average time of professional exercise of 19.5 (± 9.6) years.

Throughout the text, assessments regarding the psychomet-
ric characteristics of the scale are presented, especially with re-
gard to their reliability and validity.

Table 1 presents data regarding the characterization of the 
minimum (Min), maximum (Max), median (Med), Mode and varia-
tion coefficient (Var Coeff). The categories of the Likert scale were 
designated by the respective orders, where it is observed that the 
participants’ answers cover the whole range of the scale, that is, 
from 1 to 5.

Psychometric characteristics 
of the SIOR Scale

After the individual study of the evaluation items of the SIOR 
Scale referring to the OR structure, we proceeded to an analysis 
of the conceptual structure of this scale through an exploratory 
analysis factor, keeping in mind the identification of the underlying 
factors of said assessment. Such factors allowed understanding the 
motivations behind the pattern found in the responses, as well as 
measuring the validity of said instrument for the objective sought.

At first, correlations were noted between the degrees of 
agreement of the various items, as well as the existence of many 
moderate correlations and a considerable number of high corre-
lations. In addition, the inter-item medium correlation is 0.267, 
which is due to the existence of low correlations between some 
items (usual situation in any questionnaire, given that this value is 
acceptable). In turn, the corrected item-total correlations are all 
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Table 1. Descriptive statistical analysis of the SIOR Scale

Source: Own elaboration.

Min Max Med Mode Var 
Coeff

1- The OR has the necessary dimensions for adequate functioning. 1 5 4 4 40.7

2- The ORs have the required dimensions (useful area > 36 m2 and length > 5.5 m). 1 5 4 5 37.3

3- The recovery unit has the necessary dimensions for the activity of this OR. 1 5 4 4 51.5

4- The safety of the professionals is ensured in the OR. 1 5 4 4 34.8

5- The patient’s safety is guaranteed in the OR. 1 5 4 4 25.6

6- The OR has the necessary infrastructure for adequate functioning. 1 5 4 4 34.7

7- The OR has an anesthetic induction room to increase its efficiency. 1 5 2 1 61.7

8- The OR has a waiting room for patients, before they enter the OR. 1 5 2 1 58.3

9- The clean and dirty circuit is clearly separated. 1 5 4 5 48.4

10- The circuit of professionals, patients, and materials is duly separated. 1 5 4 4 50,1

11- The physical work environment (temperature, humidity, noise, and lighting) is appropriate for the practice 
of surgical care.

1 5 4 4 41.8

12- The technology of the equipment is suitable for the types of procedures performed in the OR. 1 5 4 4 28.3

13- The equipment is that necessary for the procedures carried out. 1 5 4 4 27.8

14- Preventive maintenance actions are carried out on existing equipment. 1 5 4 4 34.3

15- Corrective maintenance actions are performed in timely manner. 1 5 4 4 36.2

16- Waste is minimized in the OR activity. 1 5 4 4 33.5

17- The professionals have the necessary skills to perform functions in the OR. 1 5 4 4 24.1

18- The ratios in their professional area are adequate for the OR activity. 1 5 4 4 42.1

19- The specific characteristics (schedule, functions, etc.,) of some professional groups interfere with the func-
tioning of the OR.

1 5 4 4 28.6

20- The pre-operative activities to provide quality health care are adequate. 1 5 4 4 37.6

21- The post-operative activities to provide quality health care are adequate. 1 5 4 4 33.1

22- The OR nurse makes a pre-operative visit. 1 5 1 1 71.3

23- The OR nurse makes a post-operative visit. 1 5 1 1 72.9

24- Patients have anesthesia consultations prior to hospitalization. 1 5 4 4 30.9

25- The anesthesiologist makes a preoperative visit. 1 5 4 4 44.1

26- Top management is involved in the definition and implementation of management policies in the OR. 1 5 4 4 37.6

27- Teaching activities are carried out in the OR. 1 5 4 4 32.8

28- Continuous training activities are conducted in the OR. 1 5 4 4 32.9
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moderate or somewhat elevated, with the sole exception of item 
19. Thereafter, we proceeded to calculate the adequacy measure 
of the Kaiser-Meyer Olkin sampling, presented in Table 2 for each 
item and for the whole scale (global value). Obtaining a value of 0.9 
in the Kaiser-Meyer Olkin coefficient allowed gauging the adequacy 
of the analysis factor. The data revealed that the factorability of 
the correlation matrix is appropriate to perform a factor analysis 
from them.

Table 2. Structure dimension subscale ― Adequacy measure-
ment of the KMO sampling

Items KMO Items KMO Items KMO Items KMO

1 0.916 8 0.911 15 0.894 22 0.686

2 0.921 9 0.850 16 0.955 23 0.678

3 0.909 10 0.873 17 0.947 24 0.925

4 0.936 11 0.966 18 0.957 25 0.895

5 0.930 12 0.881 19 0.427 26 0.972

6 0.958 13 0.877 20 0.902 27 0.848

7 0.915 14 0.899 21 0.907 28 0.839

Global 0.900

Source: Own elaboration.

The factor analysis was performed with extraction of factors 
through the principal components method, in which a solution 
was obtained of seven factors that included the 28 items of the 
scale and explained 62.1 % of the total variance. The results of 
the factor analysis forced to seven factors followed by varimax 
rotation and Kaiser Normalization are presented in the following 
table, with reference to communalities. That is, the percentage of 
variance of each item was explained together with the seven fac-
tors extracted. In the factor analysis, no item was excluded and 
all presented a correlation value ≥ 0.4.

With regard to the factorial structure obtained, it should be 
highlighted that factor 1 explained 31.30 % of the variance and is 
composed of five items, namely, 11, 12, 13, 14, and 15. Once the 
items are associated with the presence of equipment, technol-
ogy, maintenance, and environmental characteristics, principally 
temperature, humidity, among others, the designation of “Envi-
ronment and equipment” was attributed.

Factor 2 explained 8.16 % of the variance and it includes items 
5, 16, 17, 18, 20, 21, and 26; because these items relate to human, 

Table 3. Factor analysis

Items Fact.1 Fact.2 Fact.3 Fact.4 Fact.5 Fact.6 Fact.7 Com.

11 0.495 0.537

12 0.742 0.716

13 0.768 0.727

14 0.767 0.694

15 0.770 0.712

5 0.422 0.574

16 0.554 0.583

17 0.562 0.458

18 0.575 0.408

20 0.643 0.609

21 0.706 0.630

26 0.397 0.437

7 0.701 0.517

8 0.578 0.419

9 0.745 0.667

10 0.720 0.655

1 0.647 0.683

2 0.634 0.646

3 0.598 0.548

4 0.479 0.601

6 0.618 0.658

25 0.464 0.400

24 0.413 0.428

27 0.819 0.774

28 0.838 0.802

22 0.873 0.794

23 0.868 0.803

19 0.943 0.905

Source: Own elaboration.

organizational, and financial resources to provide quality care, as 
well as variables associated to safety, the factor was designated 
“Resources for quality and safety”.

Factor 3 already explained 6.33 % of the variance and satu-
rate items 7, 8, 9, and 10. The items are related to the circuits 
inside the OR referring to the patient, professionals and clean and 
dirty circuits, which is why the factor was called “Circuits in the 
operating room”.
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Factor 4, in turn, was composed of six items (1, 2, 3, 4, 6, 
and 25) and explained 4.58 % of the variance. The items relate 
to variables associated with the dimensions of the different OR 
structures and the necessary conditions for its functioning. Thus, 
we attribute to this factor the designation of “Facilities and oper-
ating requirements”.

With regards to factor 5, it explained 4.43 % of the variance and 
is composed of items 24, 27, and 28. The items relate to issues as-
sociated with education and training and to the set of activities 
aimed at promoting quality and way of performing in the practice. 
The factor was titled “Training and praxis in the operating room”.

With relation to factor 6, it was composed by items 22 and 
23 and explained 3.69 % of the variance because it is associated 
with pre-and postoperative nursing visits. It was designated as 
“Continuity in nursing care”.

Lastly, factor 7 is composed of only one item (19) and ex-
plained 3.58 % of the variance. The item was not associated to 
any other, that is, it was isolated in a factor, meaning that the 
response pattern is different from all the other items. In fact, this 
item focuses on a very particular and diverse aspect of all the oth-
ers, given that it refers to the specific characteristics of the pro-
fessional groups, especially schedules, functions, etc., and how 
these interfere in the OR functioning. The factor was designated 
as “Specificities of professional groups”.

Although factor 7 only has one item, it was maintained by 
the relevance of its evaluation, highlighted by the review on the 
theme (1) and by the group of experts (2), especially regarding, 
for example, the schedule gap of the different professionals who 
integrate the surgical team.

Spearman’s matrix of correlations between the factors is 
found in Table 4. The factor “Environment and equipment” (factor 
1) had significant correlations with all the others, except with the 
“Specificities of professional groups” (factor 7). These correla-
tions are all positive, although moderate with factors 2 to 5 and 
weak with factor 6.

The factor “Resources for quality and safety” (factor 2) had 
relevant correlations with the following factors, except with the 
“Specificities of professional groups” (factor 7). The correlations 
were also all positive, likewise moderate with factors 3 to 5 and 
weak with factor 6.

The factor “Circuits in the operating room” (factor 3) had sig-
nificant correlations with the following factors, except with the 
“Specificities of professional groups” (factor 7). The correlations 
were all positive, although moderate with factors 4 and 5 and 
weak with factor 6.

The factor “Facilities and operating requirements” (factor 4) 
presented significant correlations with the following, except with 
the “Specificities of professional groups” (factor 7). The correla-
tions were both positive, but moderate with factor 5 and weak 
with factor 6.

The factor “Training and praxis in the operating room” (factor 
5) had significant, positive and weak correlation with factor 6 and 
a non-significant correlation with factor 7.

Already the factor “Continuity in nursing care” (factor 6) pre-
sented a non-significant correlation with the factor “Specificities 
of professional groups” (factor 7). It should be noted, therefore, 
that this last factor was not correlated with any of the others, be-
ing the only one in this situation.

In fact, the factorial weight of the item in factor 7 is very high 
(0.913), as well as the respective communality (0.905), which 
leads to admitting the utility of keeping this item in the scale, that 
is, the relevance of its validity. It was concluded, in fact, that it is 
a different aspect from all the others contemplated in the instru-
ment, but it remains important, that is, it was considered that it is 
relevant to evaluate the functioning of the OR in the part given by 
this item and, therefore, opting to consider it valid and to keep it 
in the instrument.

For the quality evaluation of the factorial model obtained, it 
was possible to observe the matrix of the residuals, that is, the 
matrix of the differences between the existing correlations be-
tween the items and those estimated by the factorial model with 
the seven factors retained. Herein, 113 residuals were identified 
(that is 2 %) with an absolute value > 0.05, which indicates a 
good quality of fit, that is, when the waste percentage is < 50 %. 
In addition, the quality index of fit or Goodness of Fit Index (GFI) 
was 0.839, indicating good quality. In turn, the Root Mean Square 
Residual (RMSR) was 0.05, which also means that the fit has a 
good quality. In synthesis, the coefficients show overall that the 
fit has good quality.
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Factors Alpha FC

1 - Environment and equipment 0,848 0,856

2 - Resources for quality and safety 0,805 0,811

3 - Circuits in the OR 0,751 0,768

4 - Facilities and operating requirements 0,806 0,821

5 - Training and praxis in the OR 0,715 0,765

6 - Continuity in nursing care 0,819 0,819

Table 4. Matrix of correlations among the 
factors of the SIOR Scale

Fa
ct

or
s Factors

Factor 
1

Factor 
2

Factor 
3

Factor 
4

Factor 
5

Factor 
6

Factor 
7

Factor 
1

Coeff. 1.000 0.636 0.390 0.568 0.430 0.171 -0.032

P val <0.001 <0.001 <0.001 <0.001 <0.001 0.307

Factor 
2

Coeff. 1.000 0.424 0.591 0.523 0.280 -0.060

P val <0.001 <0.001 <0.001 <0.001 0.054

Factor 
3

Coeff. 1.000 0.572 0.325 0.147 0.032

P val <0.001 <0.001 <0.001 0.315

Factor 
4

Coeff. 1.000 0.381 0.118 -0.002

P val <0.001 0.0002 0.944

Factor 
5

Coeff. 1.000 0.294 -0.003

P val <0.001 0.913

Factor 
6

Coeff. 1.000 -0.040

P val 0.206

Factor 
7

Coeff. 1.000

P val

Source: Own elaboration.

Finally, the reliability and the validity of the scale were evalu-
ated. The values of Cronbach’s alpha coefficient and of reliability 
are found in Table 5. The last factor was not included because it 
had only one item and it was not possible to calculate. The alpha 
value for the whole scale was 0.907, which is very high and shows 
a very strong internal consistency. Referring to the composite re-
liability of all the factors, these showed high reliability.

For their future application and according to the dimensions 
obtained to be applied as evaluation instrument of the structure 
in the OR, standardization criteria are proposed of the scale pre-
sented in Table 6.

Table 5. Coefficients of internal consistency

Table 6. Standardization criteria of the scale

Source: Own elaboration.

Factors Min-Max Level of quality Values

Environment and equipment 5-25

Low 5 to 14

Medium 15 to 19

High 20 to 25

Resources for quality and safety 7-35

Low 7 to 20

Medium 21 to 27

High 28 to 35

Circuits in the OR 4-20

Low 4 to 11

Medium 12 to 15

High 16 to 20

Facilities and operating 
requirements

6-30

Low 6 to 17

Medium 18 to 23

High 24 to 30

Training and praxis in the OR 3-15

Low 3 to 8

Medium 9 to 11

High 12 to 15

Continuity in nursing care and 
Specificities of professional 

groups
2-10

Low 2 to 5

Medium 6 to 7

High 8 to 10

Specificities of professional 
groups

1-5

Low 1 to 2

Medium 2 to 3

High 4 to 5

Source: Own elaboration.

Discussion	

This study sought to validate a scale to evaluate the structure 
in the OR (SIOR Scale). Measurement in health is essential in sci-
entific research and in clinical practice. Through the application of 
scales in health, decisions can be made, which is why the instru-
ments must be reliable and valid. On the contrary, serious risk 
exists of obtaining inaccurate or biased results that may lead to 
erroneous conclusions (13). The SIOR Scale presents good valid-
ity and reliability indicators. It was possible to observe that the 
data obtained were subject to factor analysis. The KMO value ob-
tained was 0.900 and permitted stating that the correlation matrix 
factor is good (14).

The factor analysis, with extraction of factors using the prin-
cipal components method, by means of the Kaiser rule, permitted 
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explaining 62.1 % of the total variance. Said analysis involved an 
acceptable number of factors and was considered the best solu-
tion in terms of interpretation and meaning of the dimensions. 
All the items collected, in the different factors, weights above 
or equal to 0.4. According to the authors, the parameters of the 
coefficient of reliability vary, but, in general, values below 0.40 
are considered low reliability; between 0.40 and 0.69, moderate 
reliability; and above 0.70, high reliability (15). In the instrument 
presented, the majority of the items revealed high reliability. The 
correlational analysis among the items of the scale and the global 
scale also supports the suitability of the instrument.

The internal consistency of the scale established by Cron-
bach’s alpha showed adequate reliability indices for its global 
version (0.9) and for each of its factors, in which none of the 
results was below 0.7. Most researchers evaluate internal con-
sistency through Cronbach’s alpha coefficient (16), but there is 
no consensus as to which Cronbach’s alpha coefficient values 
are ideal, but, in general, it is recommended to adopt coefficients 
> 0.70 (13, 14, 16).

From the exploratory factor analysis with varimax rotation, 
the 28 items were grouped into seven dimensions, namely: “En-
vironment and equipment”, “Resources for quality and safety”, 
“Circuits in the operating room”, “Facilities and operating require-
ments”, “Training and praxis in the operating room”, “Continuity in 
nursing care”, and “Specificities of professional groups”.

Referring to questions of “Environment and equipment”, the 
hospitals face increasing pressure to meet the demands, often 
contradictory, of providing a safe environment and, at the same 
time, control operational costs. Data based on scientific evidence 
is necessary to provide adequate information to manage the OR 
facilities and respond to said demands. Given this framework, the 
use of measurable environmental quality indicators can contribute 
to optimizing the cost and quality of an OR (18). Furthermore, the 
OR equipment plays a crucial role in caring for patients in a health 
environment. With the development of innovative and advanced 
equipment, surgeons are able to perform surgeries efficiently as 
it becomes easier to manage increasingly complex procedures; 
however, they represent high costs for the hospitals (19).

The factor “Resources for quality and safety” incorporated 
items referring to human, financial, and organizational resources 
promotors of a culture of safety in the OR. The safety issues asso-

ciated with the checklist concept have been widely disseminated 
by the WHO as central guideline for care practice in the OR (1).

The factor “Facilities and operating requirements” evidenced 
some architectural aspects of these units. According to the au-
thors, many ORs were built more than 30 years ago, and a com-
mon solution has been to increase the size of the surgical center 
to try to accommodate more equipment and larger teams. Nev-
ertheless, most are inadequately designed to handle equipment, 
processes, technology, and people that a well-functioning con-
temporary OR needs (10). The ideal project of an OR must incor-
porate the best practices to reduce environmental contamination, 
but should also consider the optimal placement of equipment and 
recognize that circuits are critical to patient safety. The regulation 
of clean and dirty circuits is important to reduce the risk of infec-
tion (20). This aspect is visible in factor 3 referring to the “Clean 
and dirty circuit” in the operating room.

In addition, advances in surgery support the need for a great-
er focus on training and the surgical practice, by means of simu-
lators and serious games in the training programs of the most 
diverse levels (21) and replicate them so there is better “Training 
and praxis in the operating room”, visible in factor 5.

Factor 6, titled “Continuity in nursing care”, reinforces the im-
portance of the pre- and post-operative visits made by the OR 
nurse. In a study on the pre-operative visit made by nurses, the 
authors emphasize that preoperative teaching increases self-care 
skills, of patient compliance, and helps to reduce anxiety. The pre-
operative visit made by the nurses also contributed to establishing 
a relationship based on trust between the staff and the patient, in 
addition to providing them with diverse information (22).

Related to the high costs of the ORs, in addition to the afore-
mentioned materials, are the personnel costs (surgeons, anes-
thetists, nurses). Management of resources requires adequate 
coordination and permits better planning and efficiency of the 
ORs; however, synchronizing all these resources is no easy task 
(23), an aspect visible in the factor referring to the “Specificities 
of professional groups”.

The validated scale contemplates the essential indicators and 
dimensions to guarantee adequate evaluation of the OR structure. 
As a limitation of this instrument, it was considered that it was 
restricted to questions of structure, other instruments related to 
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the process and the result are being developed and validated to 
ensure evaluation and monitoring of quality in the OR as a whole.

Conclusion	

This study permitted evidencing the quality of the SIOR Scale, 
through evidences of how the measurement properties were 
evaluated to justify the selection of this instrument to measure 
the OR structure. The psychometric study of the Scale, composed 
by 28 items, permitted stating that it is a reliable and valid in-
strument. The factor analysis also permitted identifying seven 
dimensions, namely “Environment and equipment”, “Resources 
for quality and safety”, “Circuits in the operating room”, “Facili-
ties and operating requirements”, “Training and praxis in the op-
erating room”, “Continuity in nursing care”, and “Specificities of 

professional groups”. Said factors prove to be important aspects 
for a correct assessment of the ORs structure and integrate the 
amplitude of their indicators.

The measuring instruments play an important role in research, 
in the clinical practice, and in health evaluation. The definition of 
valuable, reliable, and useful quality indicators for applicability in 
the OR is a first step in the improvement process, but it is neces-
sary to consider how these metrics can be used and how changes 
can be implemented. The items integrated in the scale permitted 
nurses to measure, evaluate, and monitor the structures of the 
OR and potentiate corrective measures to guarantee the quality 
and safety of care.

Conflict of interests: None declared.
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