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Abstract
Introduction: Head and neck tumors are in the 9º place among the most frequent 
cancers in the world, being the incidence of 700,000 new cases per year. To suspect 
and to diagnose early the cancer implies to know well the subject. The questionnaire 
is a good instrument for measuring knowledge. Objective: To provide an item bank, 
calibrated by the Item Response Theory (IRT), to evaluate the “knowledge about head 
and neck cancer”, in any respondent, in order to benefit the studies on this construct, 
in the area of   health education. Methods: To evaluate the “knowledge about head and 
neck cancer”, we started with a scale already calibrated by the IRT, with 24 items for 
schoolchildren (n = 2,006). A further 29 items of equal difficulty were created (n = 994 
schoolchildren). Then, 60 new items, of equal construct and greater difficulty (n = 883 
dentistry professionals) were incorporated into this scale. Results: The analysis of 2,847 
responses resulted in a bank with 113 items on head and neck cancer calibrated by 
IRT and arranged on a skill scale. Conclusion: From this collection of items, different 
questionnaires can be set up according to the skill level of the respondent. The results 
of the evaluations, in single or distinct moments, can be compared since the items 
are on the same scale of ability. 

Keywords: head and neck neoplasms; mouth neoplasms; questionnaires; knowledge; 
adolescents; dental surgeons; Item Response Theory (IRT).

Introduction
The head and neck tumors are in 9º place among the most frequent cancers 
in the world, being the incidence of 700,000 new cases per year and more 
prevalent in developing countries1.

They comprise the following anatomical regions: lip and mouth; pharynx 
(oropharynx, nasopharynx and hypopharynx); larynx; maxillary sinuses; nasal 
cavity and ethmoid sinuses; salivary glands and thyroid glands2, with the 
most common cancer being squamous cell carcinoma – SCC3‑6.

When neoplasm is detected early (early diagnosis), the prognosis is good, 
the treatment and rehabilitation of the patient becomes less complex, the 
patient’s quality of life improves, and patient survival increases. Morbidity 
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and mortality rates decrease, as does the risk of mutilation; however, 70% 
to 80% of head and neck tumors are discovered at an advanced stage of 
the disease1, even when located in a region of easy visual access, such as 
mouth cancer.

In Brazil, the estimate for each year of the biennium 2018‑2019 is 
11,200 new cases of oral cancer in men and 3,500 in women, being, 
respectively, the 5th and 12th most frequent among all cancers7.

In order for the doctor, dental surgeon and other health professionals to 
diagnose a cancer, in addition to understanding the subject, they must admit 
the possibility of this disease1. Measuring the knowledge of these professionals 
contributes to the strengthening of policies to combat cancer8‑13.

The measurement of a latent trait, a characteristic not directly observable, is 
done indirectly, through the application of a questionnaire, a tool that allows 
to evaluate this ability. However, the process of creating this instrument is 
so complex and time‑consuming that some studies even advocate exporting 
questionnaires to other cultures14‑17.

Two theories are used to measure a latent trait for a given construct: the 
Classical Test Theory (CTT) and the Item Response Theory (IRT)18.

In Classical Theory of Tests the measure of a respondent’s latent trait is 
expressed by the total result: how many items the respondent hit in the 
test. In this theory, what is important is the test as a whole.

In Item Response Theory it is the item that signals the measure of the latent 
trait of the respondent: why the respondent hit or missed each individual 
item. In IRT, the important thing is the item itself.

One of the great advantages of IRT in relation to CTT is to allow the 
achievement of a scale where the items and individuals are positioned and 
interpreted in the context of the study. For this, it uses models, such as 
the three‑parameter One‑Dimensional Logistic Model, proposed by Bock & 
Zimowski19, in which the first parameter shows the discrimination index of 
the item; the second, the difficulty index of the item, which is measured on 
the same scale as the respondent´s latent trace, and the third parameter, 
the probability of correct response by chance18,20,21.

The evaluation of a certain construct requires the prior construction of a 
bank of items, a process that requires exhaustive scientific research, but 
constitutes the great richness of those who work with tests18.

Up to now, the “knowledge about head and neck cancer” is a construct that 
is little focused on databases, as an object of measurement.

Thus, the objective of this study is to provide an item bank, calibrated by IRT, 
to evaluate the “knowledge about head and neck cancer”, in order to benefit 
the studies about this construct in the area of   health education.

Methods
In this research, 113 items were created to evaluate the “knowledge about 
head and neck cancer” using a sample consisting of 2,847 respondents, of 
which 883 were dental surgeons and the others, students of the 3rd year of 
high school.
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All the students of the 3rd year of high school in the public schools of Araçatuba, 
SP who were present on the day of the application of the questionnaire, 
totaling 2,006 students, were included in the sample. The local Office of 
Education, after previous clarification on the purpose of this research, 
consented to the participation of the students.

As for dental surgeons, the sample consisted of volunteers who agreed to 
participate in the research, having signed the Free and Informed Consent 
Term (FICT), required by the Research Ethics Committee (REC).

This research was carried out in three steps:

Step 1: Starting from an existing questionnaire, composed of 24 items, 
to evaluate the construct “knowledge about head and neck cancer” in 
1,012 students in the 3rd year of high school. In order to position, calibrate 
and validate these items through IRT, a scale was created. Therefore, these 
24 initial items, with fixed parameters, constitute the reference group of 
this research22.

Step 2: In this research, 32 new items were created to evaluate the same 
construct “knowledge about head and neck cancer”, aimed at the same 
population: middle school students (n = 994). Then, these 32 items were 
incorporated into that initial scale, being also positioned in it23.

During the incorporation process, three items had to be eliminated because 
they were well above the respondents’ ability. We obtained, at this stage of 
the research, a scale, now with 53 items, with level equivalent to the 3rd year 
of High School.

Step 3: Subsequently, 68 new specific items on “head and neck cancer” were 
developed for dentistry professionals, with 95 students from the last years 
of the graduation and 746 dental surgeons, totaling 841 respondents.

These 68 items were incorporated into the 53 previous items, these being 
of lower level of knowledge than those. When there is incorporation of new 
items, of a higher level than the existing ones, the scale is enriched, improved, 
because the construct is the same14,24.

Of the total items created (121), eight could not be calibrated, because 
(also) they were well above the respondents’ ability. This research, 
therefore, generated an instrument composed of 113 items validated 
and calibrated by TRI, arranged, therefore, in that scale of proficiency, 
or scale of abilitie23.

This research was approved by the CEP of FOA ‑ Unesp ‑ CAAE Protocol 
no. 05556112.4.0000.5420 ‑ Brazil Platform and follows the IRT model for 
several groups, in this case three groups, proposed by Bock & Zimowski19, 
which assumes that the greater the respondent’s proficiency, the greater his 
likelihood of success: a cumulative latent trait.

For the IRT analysis, the data were processed by the software Bilog‑Mg for 
Windows, version 3.11.10.
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Results
This research generated a bank with 113 items (Figures 1‑4) to evaluate the 
“knowledge about head and neck cancer” in any respondent (or group of 
respondents).

Figure 1. Presentation of items number 1 to 36.
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On the other hand, in this research we do not intend to present the result 
referring to the volunteers who composed the sample: high school students 
and dental surgeons6,13,25‑28, but use the diversity of their answers, in the 
calibration process, for the positioning of the items in the “knowledge about 
head and neck cancer” scale”20,29,30.

Figure 2. Presentation of items number 37 to 67.
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It is a (0,1) scale, in which zero(0) represents the mean and one(1) the standard 
deviation of the ability of the reference group: the first group of students of 
the 3rd year of high school.

Figure 3. Presentation of items number 68 to 99.
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The mean of the difficulty parameters of the items of the 3rd year of high 
school is 0.18 (average performance, close to zero level), and standard 
deviation 1.48, while the items directed to health professionals have mean 
2.74 and standard deviation 1.21. This shows that the items vary greatly 
across the scale, making possible to place the respondents, on the same 
scale, with different items.

The items of this research were positioned between levels ‑3 and 6. (Figure 5).

The disposition of this bank of items can be better visualized in the 
scale of abilities of Table 1. This scale is fundamental for the choice of 
questions of greater or less complexity, according to the ability of the 
respondent.

Figure 4. Presentation of items number 100 to 113.
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Figure 5. Distribution of the 113 items on the “head and neck cancer” construct in 
the skills scale. Araçatuba, SP ‑ 2015.

Table 1. Classification of the 113 items of the “head and neck cancer” construct, according to the level of difficulty. 
Araçatuba, SP ‑ 2015.

level items 

‑3 1                                          

‑2 10 9 11 25                                    

‑1 23 21 36 29 14 4 35                              

0 43 52 15 6 22 55 7 16 26 91 37 48 12                  

1 40 47 39 20 13 34 81 46 31 2 58 41 44 53 28 99 54 74 5      

2 106 24 42 101 65 8 85 57 108 32 63 95 3 70 51 33 30 19 78 89 56 80

3 77 49 27 62 105 64 59 75 45 96 76 60 86 17 18 104 103 69 92      

4 102 72 113 67 111 82 61 110 107 73 90 100 66 112 83 50 109          

5 98 71 97 38 87 84                                

6 88 94 93 68 79                                  

Discussion
The construction of an item bank requires laborious scientific research and 
time‑consuming, thus besides the creation of the items for a particular 
psychological process, it is necessary to demonstrate its psychometric quality, 
which is the calibration, and also to validate the items. To validate means to 
establish the legitimate adequacy between what is to be measured and its 
physical representation, which is the behavior, the item. Validity is, therefore, 
what gives the item the characteristic of good item18.
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In the social sciences, the measurement process is complex, because a 
psychological, subjective, intangible variable is not directly observable, like 
most physical variables14,18.

An instrument can only be considered valid if it is capable of adequately 
capture one pre‑specified underlying concept21,30.

The questionnaire is a good instrument for measuring knowledge, and 
can be calibrated by IRT, a type of measure that starts from a secondary, 
observable reality, which is the behavior, the response, the item; to end up 
at a hypothetical, unobservable reality, which is the latent trait14,28.

In the calibration process, the TRI positions the items in a same metric, 
which is the scale of the latent trace. With the items calibrated we obtain 
the measure of the latent trait for each one of the respondents in the same 
metric18,20,24.

The criterion of positioning of the item on a certain level of the scale is 
based on probability17,20. However, this probability is not 100%, but around 
65% and, at the same time, the respondent’s domain on the previous level 
must be below of 50%. So the person who is positioned on a level has a high 
probability of dominate the items on that level and the items from previous 
levels (because the model is cumulative), but should not dominate items 
from posterior levels.

As in a language proficiency test, the skill scale generated in this research is 
a proficiency scale for the “head and neck cancer” construct. In this way, the 
person who is positioned at level -3, the 1st in Table 1, is able to correctly 
answer only item 1: “Do you know if there is cancer of the mouth?” This is the 
item that requires the lowest level of ability, among all others created in this 
research; while the person who is positioned at level -2 should know how 
to respond if radiotherapy is important to fight malignant tumors (item 25), 
if the act of smoking only affects the smoker (item 9), or also near him 
(item 10); if there are safe doses for the use of cigarettes (item 11); and also 
to the previous level item, which, in this case, is item 1. The person who is 
at level 3, will be able to respond to specific items, such as definition of 
carcinoma in situ, (item 59), exfoliative cytology (item 96), alteration of genes 
(items 77 and 105), among others, but will not be able to respond much 
more specific items, such as level 5: regional drainage of CPB (item 98), 
alaringeal voice (item 97), whereas the individual positioned at level 6, which 
requires a greater degree of ability of the respondent, will not only have the 
ability to respond correctly to the malignant tumors that present the smallest 
incidences in the mouth(item 88), but also to all items of the scale, once that 
all other items are prior to this level.

It can be seen, therefore, by the scale of abilities of this research, that at 
levels below zero, and especially close to zero, there really is a predominance 
of people with ability to respond to items related to risk factors for cancer 
mouth, going to level 1, from which, the questions already address cancerous 
lesions, treatment methods for head and neck cancer, among other concepts, 
which gradually become more specific.
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This means that, although this metric was built based on a 3rd year high 
school population, and another population with dental professionals, the 
great majority of the items that make up it can be applied to anyone with 
these levels (medium or higher), since this generated skill scale, if correctly 
interpreted, can level any respondent; because in TRI, an item measures 
certain knowledge, regardless of who is responding to it20,24,29. Items that 
measure specific knowledge discussed only in higher education should not 
be presented to high school respondents. For instance, item 61: Is sialorrhea 
a side effect of radiation therapy?

Since IRT focuses on the item rather than on the test as a whole, from the 
valid items database, produced and made available in this research, different 
questionnaires (tests) can be built, for different skill levels: “tailor‑made tests”, 
with the great advantage of being able to compare the results of these 
assessments. In addition, since a warehouse (bank) of items is in continuous 
formation, this bank of items can be expanded by IRT to evaluate this same 
construct15,20,21.

Conclusion
This work presents a bank of items to evaluate “knowledge about head and 
neck cancer”.

Although a construct can not be exhausted in its semantic fullness, this bank 
of items can be very useful, since from it, different questionnaires can be 
elaborated, for different moments, as it is the case of the initial and final 
evaluations of educational programs, as well as allowing for different tests 
for the same moment, since the items, because they are all on the same 
scale of ability, have an isonomic character.
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