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ABSTRACT: 
Objective: To validate the content and appearance of an instrument on latent tuberculosis infection in 
healthcare professionals. 
Methods: Methodological study developed in three stages, from May to November 2020. Content 
Validation strategies were used through the Delphi technique and Appearance Validation. The 
evaluation of the instrument was carried out by nine judges, nurses and doctors, with master's and 
doctoral degrees. To test the agreement of the judges, the content validity index and the inter-rater 
agreement index were used. For the pre-test, the positivity index was used. 
Results: An instrument with 48 items was developed and, after evaluation by the experts, those with a 
content validity coefficient lower than 0.8 were modified. Some items were added and others deleted. At 
the end of two evaluation rounds, the instrument resulted in 49 items, with a content validity index = 0.9; 
Interrater Agreement = 1,000 and positivity index =100%. The semantic assessment of the instrument 
(pre-test), conducted with the target population, which consisted of Primary Care professionals (doctors, 
nurses, dentists, and nursing technicians), obtained a positivity rate of 100%, which indicated 
understanding of the instrument, with no need for further changes. 
Conclusion: The instrument has content and appearance validity to assess what is proposed, 
considering that the reliability and agreement indices of evaluation reached values above 80%. 
 
Keywords: Validation Study; Latent Tuberculosis; Health Personnel. 
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RESUMO: 
Objetivo: Realizar validação de conteúdo e de aparência de um instrumento sobre a infecção latente 
por tuberculose em profissionais da área da saúde. 
Métodos: Estudo metodológico desenvolvido em três etapas, no período de maio a novembro de 202. 
Utilizaram-se as estratégias de Validação de Conteúdo por meio da técnica Delphi e de Validação de 
Aparência. A avaliação do instrumento foi realizada por nove juízes enfermeiros e médicos, com 
titulação de mestre e doutores. Para testar a concordância dos juízes utilizou-se o índice de validade 
de conteúdo e o índice de concordância interavaliadores. Para o pré-teste utilizou-se o índice de 
positividade. 
Resultados: Elaborou-se instrumento com 48 itens e, após avaliação dos especialistas, aqueles que 
apresentaram coeficiente de validade de conteúdo inferior a 0,8 foram modificados. Alguns itens foram 
acrescentados e outros excluídos. Ao final de duas rodadas de avaliação, o instrumento redundou em 
49 itens, com índice de validade de conteúdo = 0,9; Interrater Agreement = 1,000 e índice de 
positividade =100%. A avaliação semântica do instrumento (pré-teste), conduzida com a população-
alvo, a qual foi constituída por profissionais da Atenção Primária (médicos, enfermeiros, dentistas, e 
técnicos de enfermagem), obteve índice de positividade de 100%, o que indicou compreensão do 
instrumento, não havendo necessidade de novas alterações. 
Conclusão: O instrumento possui validade de conteúdo e de aparência para avaliar o que se propõe, 
tendo em vista que os índices de fidedignidade e concordância de avaliação alcançaram valores acima 
de 80%. 
 
Palavras-chave: Estudo de Validação; Tuberculose Latente; Pessoal de Saúde. 
 
RESUMEN: 
Objetivo: Validar el contenido y apariencia de un instrumento sobre infección tuberculosa latente en 
profesionales de la salud. 
Métodos: Estudio metodológico desarrollado en tres etapas, de mayo a noviembre de 2020. Se 
utilizaron estrategias de Validación de Contenido a través de la técnica Delphi y Validación de 
Apariencia. La evaluación del instrumento fue realizada por nueve jueces, enfermeros y médicos, con 
maestría y doctorado. Para probar la concordancia de los jueces se utilizaron el índice de validez de 
contenido y el índice de concordancia entre evaluadores. Para el pretest se utilizó el índice de 
positividad.  
Resultados: Se elaboró un instrumento con 48 ítems y, después de la evaluación de los expertos, se 
modificaron aquellos con un coeficiente de validez de contenido inferior a 0,8. Se agregaron algunos 
elementos y se eliminaron otros. Al final de dos rondas de evaluación, el instrumento resultó en 49 
ítems, con índice de validez de contenido = 0,9; Acuerdo entre evaluadores = 1,000 e índice de 
positividad = 100%. La evaluación semántica del instrumento (pre-test), realizada con la población 
objetivo, compuesta por profesionales de Atención Primaria (médicos, enfermeros, odontólogos y 
técnicos de enfermería), obtuvo una tasa de positividad del 100%, lo que indica comprensión del 
instrumento, sin necesidad de más cambios. 
Conclusion: El instrumento tiene validez de contenido y apariencia para evaluar lo propuesto, 
considerando que los índices de confiabilidad y concordancia de evaluación alcanzaron valores 
superiores al 80%. 
 
Palabras clave: Estudio de Validación; tuberculosis latente; Personal sanitario.  

 
INTRODUCTION 

 
Tuberculosis (TB) is described as an infectious and communicable disease, which can 
be caused by any of the seven species that make up the complex Mycobacterium 
tuberculosis: M. tuberculosis, M. Bovis, M. africanum, M. Canetti, M. microti, M. 
pinnipedi and M. Caprae. However, when considering the sanitary point of view, the 
most important species is M. tuberculosis, which, when infecting man, can affect 
mainly the lungs and affect other organs and systems. Its transmission occurs from 
inhalation of aerosols from the airways, expelled by cough, sneezing or speech of 
patients with pulmonary or laryngeal TB. Therefore, only people with these forms of 
active TB transmit the disease(1). 
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Every year, 10 million people fall ill with TB, which, despite being a preventable and 
curable disease, causes 1.5 million deaths each year, and is the leading cause of 
death from infection in the world, being the main cause of death of people with the 
Human Immunodeficiency Virus (HIV). According to the World Health Organization 
(WHO), approximately a quarter of the world’s population is infected with TB-causing 
bacteria, with only 5 to 15% of these manifesting the disease, active. In Brazil, the 
incidence is 46 per 100,000 people. The rest of these are infected, but they are not 
sick and cannot transmit the disease, that is, they have latent tuberculosis infection 
(LTBI)(2-4). 
 
Currently, the need to assess the prevalence of latent TB infection in health 
professionals has emerged, especially in those who work in Primary Health Care 
(PHC)(4). They are responsible for TB control actions and at the time of care are 
exposed to various contagion situations, which involve from lack or poor quality of 
personal protective equipment, especially masks with low efficiency filters, and 
absence of aerosol control in environments(5). 
 
In addition to the contacts of cases of active pulmonary TB, two other populations 
deserve special attention during screening for the identification of LTBI: people living 
with HIV (PLHIV) and health professionals. For PLHIV, the special focus is due to the 
increased risk of developing active disease, due to the less effective immune 
response; while for health professionals it is due to constant exposure to people with 
TB, increasing the risk of developing active disease. In these professionals, one 
should always seek and consider the possibility of recent infection(6). 
 
In this context of greater vulnerability to infection and illness, the health team presents 
an increased risk of three to twenty times, when compared to the general 
population(7,8). And this group also includes students in the health area, and students 
of nursing, physiotherapy and medicine have increased risk of TB infection in relation 
to the others(7,8). 
 
Screening for LTBI is an important preventive measure against tuberculosis infection. 
Despite the existing studies, whose object was the LTBI in health professionals, it is 
understood that the instruments used to collect data from participants lack greater 
accuracy to cover issues related to LTBI. Thus, it is important to build an instrument to 
identify the factors associated with latent TB infection in health professionals. Thus, 
the instrument must have internal validity, that is, the instrument really measures what 
it proposes to measure, ensuring that the data obtained effectively reflect valid and 
reliable information. 
 
Based on the above, the present study aims to perform validation of content and 
appearance of an instrument on the evaluation of risk factors of LTBI in health 
professionals. 
 

METHODS 
 
Methodological study conducted from May to November 2021 and developed in three 
stages.  
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The first stage consisted of the adjustment of the 1st version of the instrument 
previously constructed, which occurred from the adaptation of questions of instruments 
on TB and LTBI already applied previously, but not validated and, predominantly, from 
information contained in the Clinical Protocols and Therapeutic Guidelines (PCDT) 
related to TB and website of the Department of Neglected Diseases/TB, of the Ministry 
of Health (MH). 
 
The second stage was the validation of the instrument, in which the Delphi technique 
was used in order to reach the consensus. Thus, every return to the researcher, the 
answers were organized and analyzed and, if necessary, changes were made to the 
instrument, with forwarding to the experts, starting a new cycle until achieving the 
consensus (9). 
 
The selection of specialists was carried out through evaluation of the curriculum 
registered in the Lattes/CNPq Platform, with the contact being carried out by e-mail. 
The criteria used were: to be a higher education health professional working in the 
care or management area related to TB control or teaching with research on the 
TB/LTBI theme. The exclusion criterion was incomplete collection instrument and 
failure to obtain a minimum score of five points in the profile of specialists, whose 
score is as follows: Doctorate (4) Master (3) Specialization in the area or related areas 
(2) Scientific production in the area or related (2) Time working in the area per full year 
(1)(10). 
 
There is no consensus in the literature regarding the number of judges to be invited, 
nor the number of judges to integrate the final sample. Authors recommend that the 
instrument be evaluated by a committee composed of five to ten judges for its 
validation in the health area(11). This study had the participation of nine judges in this 
validation stage, although 13 judges were invited. The experts evaluated the 
instrument according to a form that addressed: I - Content of the questions, according 
to the relevance of the content, objectivity and simplicity; II - Appearance and 
comprehension of the instrument, which also had an open field carrying out extra 
comments, as well as suggestions for the inclusion or exclusion of questions, as 
suggested in the literature(12,13). 

 
In the third stage, the pre-test of the instrument was carried out, being the semantic 
evaluation with the target population, that is, with the professionals of the problems 
perceived by them concerning the understanding of each item and detection of difficult 
to understand terms. The inclusion criterion was to work in PHC, in a basic health unit 
with TB care for at least six months. The exclusion criterion was returning the 
evaluation script of the research instrument not completed. The contact was made in 
person, obeying all COVID-19 prevention measures, in previously selected Basic 
Health Units (BHU). 
 
Thus, ten participants were selected by convenience, female, aged 22 to 26 years, five 
nursing technicians, three nurses, a doctor and a dentist surgeon. As the literature 
suggests, these professionals were subdivided into two strata, including professionals 
with lower education level (technical level) and professionals with higher education 
level (higher level) to verify if there were different levels of understanding of the 
instrument according to schooling. Subsequently, they completed an evaluation form 
of the data collection instrument considering clarity (objectivity and simplicity), 
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relevance (relevance of the question) and appearance (adequacy of language and 
order of questions) (12,13). 
 
Both in the form for specialists, and for health professionals counted the option of 
assigning values from 1 to 5 for each issue, where the value 1 means the worst grade 
and the value 5, the best, where the value equal to or greater than 4 means that the 
evaluated question met the objectives proposed in the study(14). 
 
At the end of each round of evaluation with the experts, the Content Validity Index 
(CVI) and the Global Content Validity Index (gCVI) were calculated by item and 
domain aiming measure the proportion of agreement on certain aspects of the 
instrument and its items, considering valid those that obtained a minimum percentage 
of 80% agreement among experts(15). The Reliability Index or Inter-validator 
Agreement, through the IRA (Interrater Agreement), was also calculated by item and 
by domain in order to evaluate the extent to which judges are reliable in the 
evaluations of the items against the context studied(16). 
 
For analysis of the pre-tests, considering the domains of the scale, the Positivity Index 
was calculated, where those domains and items with a rate greater than or equal to 
75% of positive responses were considered adequate and those with a rate below 
75% of positive responses were considered inadequate and passive for 
improvement(17). 
 

Figure 1 presents the synthesis of all steps taken to validate the study. 
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Figure 1. Flowchart of the instrument validation process on LTBI: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: The authors (2021). 
 
This study is part of a macro project approved by the Research Ethics Committee 
(REC) under opinion n. 4.659.100 (CAAE: 41550620.4.0000.5214), respecting all 
ethical precepts contained in Resolution n. 446/12 of the National Health Council 
(CNS) such as using the Informed Consent Form (ICF) and explaining the risks and 
benefits to participants. 

 
RESULTS 

 
The study included nine specialists, 6 female and three male, aged 42 to 69 years, 
graduation from 1980 to 2011, with working time from 17 to 41 years, with three being 
from the medical area and six from the nursing area, with all having experience in 
teaching, working in the area, participating in events and publishing in the area, of 
these: three with master’s level and six with doctorate. 
 
The initial instrument submitted to the first evaluation of the judges contained six 
domains, these being dismembered as follows: 1. Identification data – five items; 2. 
Socioeconomic characterization – seven items; 3. Behaviors/vices – six items; 4. 
Knowledge about tuberculosis – 15 items; 5. Previous exposure to tuberculosis – 10 

Adaptation of the Version 1 of the 
instrument: 48 items 

Panel of 9 judges - 1st round 

Change in the instrument 

Panel of 7 judges – 2nd round 

Version 2 of the instrument: 49 items 

Pre-test with the target population: 
10 professionals – Technical and higher 

Final instrument: 49 items 

CVI < 0.80 

CVI = 0.98 
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items; 6. Domain related to latent tuberculosis – five items, totaling 48 items. Thus, in 
Table 1, it is possible to observe the initial instrument with the CVI and IRA resulting 
from the first round of evaluation by the judges. 
 

Table 1. First round of instrument evaluation according to relevance, 
appearance and understanding of domains and items. Teresina, PI, Brazil, 2021: 

Domain/Item  Relevance 
Layout and 
understanding 

Indicators 
CVI IRA 

1. IDENTIFICATION DATA 

0.91 80.00 

1.1 What is your professional 
category? 

1.00 0.89 

1.2 What is your training time? 1.00 0.78 
1.3 How long do you work in primary 
care? 

1.00 0.78 

1.4 What is your gender? 0.89 0.89 
1.5 What is your date of birth? 0.89 0.89 
2. SOCIOECONOMIC CHARACTERIZATION 

0.91 92.86 

2.1 What color or race do you 
consider yourself to be? 

1.00 0.89 

2.2 In your household, are you the 
financial provider? 

0.89 0.67 

2.3 Do you live in: 1.00 0.89 
2.4 What is your marital status? 1.00 0.89 
2.5 In your household, what is the 
average monthly income? (in BRL) 

1.00 0.89 

2.6 With you, how many people live in 
your house? 

1.00 0.89 

2.7 With you, how many people share 
the same sleeping room? 

0.89 0.89 

3. BEHAVIORS/ADDICTIONS 

0.78 41.67 

3.1 Have you ever smoked (common 
cigarette)? 

0.78 0.78 

3.2 Do you smoke (common 
cigarette)? 

0.78 0.89 

3.3 How many cigarettes do you 
smoke per day? 

0.78 0.89 

3.4 How old were you when you 
smoked your first cigarette? 

0.67 0.89 

3.5 In the last year, have you smoked 
any cigarettes? 

0.67 0.89 

3.6 In the last MONTH, have you 
smoked any cigarettes? 

0.67 0.89 

4. PREVIOUS EXPOSURE TO TUBERCULOSIS 

0.87 70.00 

4.1 Have you ever been treated for 
tuberculosis? 

0.89 1.00 

4.2 How long have you been treated 
for tuberculosis? (in months) 0.89 1.00 

4.3 Have you completed the 
treatment? 

0.89 1.00 
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4.4 In the last 6 months, have you 
worked in basic health units? 0.89 1.00 

4.5 Do you have a condition that 
interferes with the functioning of the 
immune system 

1.00 0.78 

4.6 In the last two years, have you 
been vaccinated with BCG? 

0.78 0.78 

4.7 Do you have a BCG vaccine 
brand? 

0.89 0.89 

4.8 Have you ever had contact or 
coexistence with people sick with 
tuberculosis? 

1.00 0.89 

4.9 Who was this contact with? 1.00 0.78 
4.10 How long ago did this contact 
take place? (months) 

0.89 0.89 

4.11 On a scale of 1 to 10, how did 
this contact take place in relation to 
proximity, considering that 1 = 
minimum and 10 = intensive care or 
coexistence? 

0.89 0.67 

4.12 Did you use any personal 
protective equipment during contact 
with a tuberculosis patient? 

1.00 0.67 

 1.00 0.78 
4.13 How often do you use 
respiratory protective equipment 
when caring for tuberculosis patients? 

1.00 0.78 

4.14 Do you always have access to 
respiratory protective equipment at 
your workplace? 

1.00 0.67 

5. KNOWLEDGE ABOUT TUBERCULOSIS 

0.79 65.00 

5.1 On a scale of 1 to 4, where 1 
(poor), 2 (fair), 3 (good), 4 (very 
good), how do you consider your TB 
Knowledge in relation to: 
Etiological agent 
Mechanisms / transmission 
protective measures 
Epidemiological situation 
pathophysiology 
Latent TB infection 
Directly Observed Treatment 

0.89 0.78 

5.2 Do all people with positive PPD 
for tuberculosis, even without signs 
and symptoms of disease, need to 
start drug treatment? 

0.89 0.67 

5.3 Do you know what is latent 
tuberculosis? 

1.00 0.67 

5.4 Does tuberculosis have cure? 0.89 0.89 
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5.5 All tuberculosis patients need to 
be hospitalized for treatment? 

0.89 0.89 

5.6 What is the minimum duration of 
treatment for tuberculosis? 

0.89 0.67 

5.7 The BCG vaccine protects 
against tuberculosis at all stages of 
life? 

0.89 0.78 

5.8 Tuberculosis patient (under 
treatment) can share the same 
environment with others? 

0.78 0.67 

5.9 In Brazil, tuberculosis is a 
notifiable disease.? 

0.89 0.89 

5.10 On a scale of 0 to 3, where 0 
(not important), 1 (not important), 2 
(important), 3 (very important), how 
would you rate the importance of the 
following measures in preventing 
community transmission of 
tuberculosis: 

0.89 0.89 

6. LATENT TUBERCULOSIS TEST 

0.87 50.00 

6.1 Have you ever performed a 
Tuberculin Test (PPD)? 

1.00 0.67 

6.2 How long ago was the PPD 
performed? (months) 

1.00 0.78 

6.3 Why did you take the PPD test? 1.00 0.78 
   
6.4 Tuberculin skin test (PPD) 
performed? 

1.00 0.78 

6.5 Result of the Tuberculin Test 
(PPD): mm 

1.00 0.78 

gCVI  0.85  
Source: Direct research. 

 
In the first round, it was suggested in domain 1 (identification) the reallocation of items 
within the domain itself; there was also the suggestion of reallocation of two questions 
from domain 2 (racial declaration and marital status) to 1. In domain 2 (socioeconomic 
characterization) recommendations were to exclude item 2.2 related to the financial 
head of the household and the addition of room quantification of the interviewee’s 
residence. 
 
In domain 3 (behavior/addictions), the 6 items were maintained, but there was a 
change of position to improve understanding, in addition, it was suggested the 
inclusion of 4 items, these being: use of electronic cigarettes, alcohol, frequency of 
alcohol intake and drug use. In domain 4 (previous exposure to tuberculosis), it was 
recommended the replacement after the knowledge domain, as well as the addition of 
an item on the type of mask used by professionals and the exclusion of items on the 
occurrence of vaccination in the last two years (item 4.6) and the presence of vaccine 
brand (item 4.7). 
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In domain 5 (knowledge about tuberculosis), all questions were maintained, but there 
was the inclusion of alternatives with the definition of LTBI in item 5.3, as well as the 
exchange of the PPD nomenclature in item 5.2 by tuberculin proof. It is worth 
mentioning that one of the judges considered this domain insignificant, especially 
when applied to professionals of technical level, due to the complexity of the 
questions, but the researchers chose not to accept this suggestion, whereas there was 
no agreement of the others.  
 
Regarding domain 6 (latent tuberculosis test) the opinions were summarized to the 
exclusion of item 6.4, regarding the tuberculin test, since all respondents, in theory, 
should go through this procedure. The other items were maintained as they were 
constructed. In Table 1, it is possible to observe all changes, exclusions and 
suggested additions. 
 

Table 1. Changes, exclusions and additions of items suggested by the judges 
performed in the instrument's items. Teresina/PI, Brazil, 2021: 

Original question Judges’ suggestion Final Question 
DOMAIN1: IDENTIFICATION 
DATA 

- - 

1.1 What is your professional 
category? 

Change of position Changed 

1.2 What is your training 
time? 

Change of position Changed 

1.3 How long do you work in 
primary care? 

Change of position Changed 

1.4 What is your gender? Change of position Changed 
1.5 What is your date of 
birth? 

Change of position Changed 

DOMAIN2: 
SOCIOECONOMIC 
CHARACTERIZATION 

- Changed 

2.1 What color or race do you 
consider yourself to be? 

Replacement to domain 1 Changed 

2.2 In your household, are 
you the financial provider? 

Little relevant for the context Excluded 

2.3 Do you live in: Important for contact information 
/proximity in coexistence 

Added 
 

2.4 What is your marital 
status? 

Replacement to domain 1 Changed 

DOMAIN3: 
BEHAVIORS/ADDICTIONS 

- - 

3.2 Do you smoke (common 
cigarette)? 

Add lifestyle habits that can 
influence the development of 

lung diseases 

Added 

3.8 Do you use alcohol? Add lifestyle habits that can 
influence the development of 

lung diseases 

Added  

3.9 How often do you 
consume drinks that contain 
alcohol? 

Add lifestyle habits that can 
influence the development of 

lung diseases 

Added  
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3.10 Do you use drugs? Add habits and life that can 
influence the development of 

lung diseases 

Added  

DOMAIN4: PREVIOUS 
EXPOSURE TO 
TUBERCULOSIS 

Addresses knowledge about 
tuberculosis, coming before 

previous exposure to 
tuberculosis. 

Change the position from the 
fifth domain to the fourth  

Changed 

5.2 Do all people with positive 
PPD for tuberculosis, even 
without signs and symptoms 
of disease, need to start drug 
treatment? 

Change of nomenclature PPD 
for Tuberculin Test 

Changed 

5.3 Do you know what is 
latent tuberculosis? 

Inclusion of alternatives defining 
LTBI in the item aiming at clarity  

Changed 

DOMAIN5: KNOWLEDGE 
ABOUT TUBERCULOSIS 

Previous exposure to 
tuberculosis. Change the 

position from the fourth to the 
fifth domain 

Changed 

4.6 In the last two years, 
have you been vaccinated 
with BCG? 

Information not significant for 
the study 

Excluded 
 

4.7 Do you have a BCG 
vaccine brand? 

Information not significant for 
the study 

Excluded 

5.10 What type of mask have 
you always used during 
contact with tuberculosis 
patients? 

Important to identify the level of 
exposure 

Added 

DOMAIN6: LATENT 
TUBERCULOSIS TEST 

- - 

6.4 Tuberculin Test (PPD) 
performed? 

Put only the result of the 
tuberculin test, since the study 
participants will go through this 

process 

Excluded 

Source: Direct research. 
 

After the changes, a second round was held to consolidate these changes suggested 
by the judges in the first round, when only seven judges returned with the evaluation. 
gCVI reached 0.98 and IRA reached 1.00 in all domains according to Chart 2. 
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Table 2. Content Validity Index (CVI) and Inter-evaluator Agreement (IRA) in the 
second evaluation round of the Instrument on LTBI in Health Professionals, 

according to domains and items. Teresina, PI, Brazil, 2021: 
INSTRUMENT DOMAINS CVI IRA 

1. Identification data  1.00 100 
2. Socioeconomic characterization 1.00 100 
3. Behaviors/addictions 1.00 100 
4. Knowledge about tuberculosis 0.86 100 
5. Previous exposure to tuberculosis 1.00 100 
6. Latent tuberculosis test 1.00 100 
gCVI 0.98  

Source: Direct research. 
 

Chart 3 shows that the participants of this pre-test stage considered that all domains of 
the instrument presented clarity, objectivity, good appearance and easy 
understanding, thus obtaining the positivity index necessary for validation. 
 

Table 3. Positivity Index (PI) according to relevance, appearance and 
understanding of the instrument domains after the pilot test. Teresina, PI, Brazil, 

2021: 
INSTRUMENT DOMAINS POSITIVITY INDEX (%) 

1. Identification data 97.14 
2. Socioeconomic characterization 100 
3. Behaviors/addictions 100 
4. Knowledge about tuberculosis 97.78 
5. Previous exposure to tuberculosis 100 
6. Latent tuberculosis test 100 
gPI 99.15 

Source: Direct research. 
 

DISCUSSION 
 

In order for an instrument to provide accurate, valid and interpretable data, it must 
undergo testing, especially regarding its validity(15). Considering that the final 
instrument reached a gCVI higher than the minimum of 80% as recommended in the 
literature, it is indicative that the adequacy to the original text was fundamental both for 
the validation of each item and for the general evaluation of the instrument, which was 
finished keeping the six dimensions, but 49 items. 
 
In domain 1 (Identification), one of the judges called attention to the fact that the item 
that originally questioned financial leadership of the family is an outdated topic and 
that adds nothing to the study, since the family income should be analyzed, that is, of 
all people who contribute economically to the income of the family, regardless of 
leadership. Therefore, the exclusion of topic 2.2 from the final instrument was justified. 
In addition, low family income is associated with greater vulnerability to tuberculosis 
infection(18). 
 
The addition of the item that quantifies the number of rooms in the house (excluding 
bathrooms) is necessary to calculate the number of people living in the same 
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residence by the number of rooms, because there is an association between the 
incidence of TB with overcrowded households because it is a respiratory infection(19). 
 
In domain 3 (Behavior), an item was added, which addresses the electronic cigarette 
justified by the adverse effects that smoking has on respiratory immune function, 
associated with an increased risk of respiratory tract infections, including TB. 
Electronic cigarettes expose the body to a variety of chemical elements including 
metal nanoparticles (generated by the device itself), and known carcinogens and 
cytotoxic substances such as nicotine. Moreover, the use of this new type of cigarette 
increases by more than three times the risk of experimentation with common 
cigarettes among those who have never smoked. Thus, the greatest impact of 
smoking in terms of public health problems related to infection is probably the 
increased risk of TB(20,21). 
 
Items referring to alcohol consumption were also added. The harmful use of alcohol is 
classified among the five main risk factors for the development of diseases, disabilities 
and death, since the use of alcohol significantly changes the immune response, 
increasing the susceptibility to respiratory diseases, which include TB(22). 
 
Closing the changes in domain 3, there is the suggestion of the judges to add a topic 
regarding the use of illicit drugs. Epidemiological data suggest that the relationship 
between TB and illicit drug use is increasing, being considered as a public health 
problem. Among illicit drug users, M. tuberculosis infection and progression to active 
disease are promoted by several factors, including the risky lifestyle of these users; 
overcrowded housing conditions; the accumulation and isolation of people indoors for 
illicit drug use; the sharing of materials such as pipes; malnutrition and severe cough 
by many users; the spread of HIV infection among illicit drug users; and the large 
number of inmates(22). 
 
In domain 4, only one judge disagreed with some questions about knowledge related 
to TB and LTBI and suggested exclusion, claiming that, among the target population, 
professionals with different levels of education and those with lower education may not 
be able to answer the questions. However, this suggestion was not accepted, 
considering that, regardless of the level of training of the professional, if they deal with 
TB daily, they must have a minimum understanding of its forms of transmission and 
prevention. This is an assumption of epidemiological surveillance: knowledge about 
diseases favors the application of preventive and curative measures(23). 
 
Health education is an important tool that involves theoretical and philosophical 
aspects, which should guide the practice of all health professionals, both higher and 
technical level professionals. Teams should be guided and trained to carry out health 
promotion and health surveillance actions, not only aimed at the patient, family and 
community, but also at work and the environment, since health professionals, including 
those in primary health care, have a high prevalence of LTBI(24,25). Given this, it was 
decided to maintain the Knowledge about Tuberculosis domain for all professionals, 
regardless of the level of study. 
 
In domain 5, the addition of the item on the type of mask used by the health 
professional during contact with patients with TB was of great contribution to the 
instrument, since the recommendation for use of the professional is the mask type 
PFF2/N95, which prevents inhalation of aerosols expelled by the patient, if used 
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correctly. It is noteworthy that, until 2019, the year before the pandemic produced by 
the coronavirus (COVID-19), this practice was being neglected by health 
professionals, even when there was availability of adequate Personal Protective 
Equipment (PPE)5. Possibly, the COVID-19 pandemic leaves this legacy related to the 
use of masks. Health professionals, as well as the general population, have come to 
value this important mechanical protection more, after coping with this pandemic so 
prolonged and has demonstrated the effectiveness of masks in protecting against 
respiratory diseases(26). 
 
One of the items in domain 5 addresses the issue of BCG vaccination. The WHO, in 
2018, released a note in which it no longer recommends the revaccination of children 
with BCG in case of non-development of the vaccine scar, as there are no indications 
of absence of protection. Following this line, the Ministry of Health, in 2019, launched 
the Information Note N. 10/2019, no longer recommending revaccination in these 
cases. Moreover, adult revaccination is indicated when living with leprosy patients(27). 
The project faced limitations related to the difficulty of participation of some expert 
professionals. However, it was possible to count on the participation of a larger 
quantity than initially expected, so as not to bring losses to the study. Furthermore, in 
view of being a multiphase process in which each judge had to participate more than 
once in the evaluations, the difficulties were even greater, but repeating the contact 
was a way to circumvent them. 

 
CONCLUSION 

 
Content validation was performed by a panel of nine experts from the areas of 
Pneumology and public health nursing, using the Delphi technique, obtaining a global 
content validity index (gCVI) of 0.85 and 0.98 in the first and second round, 
respectively. The original instrument contained 48 items distributed in six domains, 
and after validation, remained with the same quantitative domains, but with 49 items. 
 
The semantic evaluation of the instrument or pre-test conducted with the target 
population consisted of PHC professionals, with professionals in the medical, dental, 
nursing areas and nursing technicians, obtaining a positivity index of 100%, which 
indicated understanding of the instrument, with no need for further changes. 
Concluding the theoretical pole adopted in this study. 
 
This research is considered relevant, since it presents the first instrument validated on 
LTBI in health professionals in Brazil, which in addition to enabling a better 
understanding of the factors related to LTBI in these professional categories, field with 
research gaps, can be used in the screening of LTBI, on the occasion of admission 
and periodic examinations of professionals inserted in TB programs, with a view to 
detection, monitoring and early treatment of infection, and can be used in other 
research. In this perspective, this study is an achievement for the area of research in 
tuberculosis. 
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