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	 Background:	 Tuberculosis is the second leading cause of death from infectious disease. Insufficient knowledge among doc-
tors about tuberculosis is one of the reasons for the increased tuberculosis rates in several low-endemic coun-
tries. The purpose of this study was to assess knowledge, experience, and attitude about tuberculosis among 
medical students.

	 Material/Methods:	 After a pilot study, a cross-sectional survey was performed on fifth-year medical students at the Catholic University 
of Rome (Italy), using a self-administered questionnaire on attitude, experience and knowledge about epide-
miology, diagnosis, and treatment of tuberculosis. The t test and multivariable linear regression analysis were 
performed to estimate the association between TB knowledge and investigated variables.

	 Results:	 Among 220 fifth-year medical students, the response rate was 83.1%. The mean percentage of correct an-
swers was 56.6% (63.5% for epidemiology and prevention, 54.1% for diagnosis, and 45.7% for treatment). 
Associations between internships in wards and greater knowledge of tuberculosis diagnosis (55.9% vs. 51.6%, 
p=0.02), treatment (48.4% vs. 41.8%, p=0.03) and total score (58.1% vs. 54.5%, p=0.04) were found.

		  Students who reported receiving the Mantoux test had higher knowledge of tuberculosis epidemiology and 
prevention (65.4% vs. 53.3%, p=0.001), diagnosis (55.2% vs. 48.3%, p=0.005), and total score (58.0% vs. 49.1%, 
p=0.001). Students who had observed at least 1 active pulmonary tuberculosis case had a higher percentage 
of correct answers about diagnosis (55.5% vs. 51.4%, p=0.03) and total score (57.9% vs. 54.0%, p=0.03).

		  The multivariable linear regression confirmed the association between higher knowledge and receiving the 
Mantoux test (b coefficient=7.2; 95% CI 2.6–11.7), as well as having observed at least 1 X-ray of a TB patient 
(b coefficient=5.3; 95% CI 1.0–9.7).

	 Conclusions:	 A moderate level of general knowledge about tuberculosis was found, which suggests the need to modify cur-
rent programs of infectious diseases in the curriculum of medical schools.

	 Key words:	 attitudes • clinical experience • knowledge • medical education • tuberculosis

	 Full-text PDF:	 http://www.medscimonit.com/download/index/idArt/889515

Authors’ Contribution: 
Study Design  A

 Data Collection  B
 Statistical Analysis  C
Data Interpretation  D

 Manuscript Preparation  E
 Literature Search  F
Funds Collection  G

1 Institute of Hygiene and Public Health, Catholic University of Sacred Heart, Rome, 
Italy

2 Department of Human Sciences, Society and Health, University of Cassino and 
Southern Lazio, Cassino, Italy

e-ISSN 1643-3750
© Med Sci Monit, 2013; 19: 865-874

DOI: 10.12659/MSM.889515

865
Indexed in:  [Current Contents/Clinical Medicine]  [SCI Expanded]  [ISI Alerting System]   
[ISI Journals Master List]  [Index Medicus/MEDLINE]  [EMBASE/Excerpta Medica]   
[Chemical Abstracts/CAS]  [Index Copernicus]

SPECIAL REPORTS

This work is licensed under a Creative Commons
Attribution-NonCommercial-NoDerivs 3.0 Unported License



Background

Tuberculosis (TB) is one of the most common communica-
ble diseases world and continues to be a major global health 
problem. It causes disease among millions of people each year, 
and, after HIV, it ranks as the second leading cause of death 
from an infectious disease worldwide [1]. In the last 30 years, 
migration and emigration, negligence of TB control programs, 
and above all, the emergence of the HIV/AIDS epidemic, have 
produced an increase of TB rates in several countries [2,3].

Although the principles of TB management are well defined, 
this infectious disease is often not properly diagnosed and 
treated. Insufficient knowledge among doctors about TB is one 
of the reasons for this failure. Despite the abundance of in-
formation on all content areas of TB, clinicians still make fre-
quent errors in TB treatment [4].

In this context, there is the need for accurate undergraduate 
training in TB and of a comprehensive educational strategy 
is essential to provide medical students with the appropriate 
knowledge, skills, and attitudes necessary for the effective 
management of TB to promote effective prevention, early di-
agnosis, and successful treatment.

In the USA, the National Institutes of Health funded the 
National Tuberculosis Curriculum Consortium (NTCC) to meet 
this need. The goal of the NTCC is to improve skills and instill 
appropriate attitudes in the management and control of TB 
among medical students in their formative years, and to es-
tablish a foundation by which complex issues relating to TB 
can be continually revisited throughout the span of their ca-
reers [5]. Several studies have investigated the knowledge and 
attitudes of medical students about TB. Emili et al. [6] com-
pared knowledge and practices regarding TB among final-year 
medical students at schools in endemic and non-endemic ar-
eas (Canada, India, and Uganda), revealing significant differ-
ences in undergraduate knowledge and practice competency 
in regards to TB at 3 medical schools.

Kilicaslan et al. [7] conducted a study at the Istanbul Medical 
School to assess whether TB-related questions asked during 
chest medicine examinations complied with the World Health 
Organization’s (WHO) learning objectives for TB training and 
to investigate students’ skills in interpreting TB radiology and 
smears. The study showed that the examination questions 
did not adequately reflect WHO learning objectives, and that 
the students’ skills suggested that their practical training on 
TB was insufficient. Jackson et al. [8] performed a self-admin-
istered survey among students in NTCC schools to establish a 
baseline level of knowledge, attitudes, and confidence about 
TB, and they concluded that there was room for improve-
ment in these 3 areas. In Brazil, Teixeira et al. [9] performed a 

cross-sectional survey of undergraduate medical students in 
preclinical, early clinical and late clinical years about previous 
lectures on TB, knowledge about TB transmission, exposure 
to patients with active pulmonary TB, and the use of protec-
tive respiratory masks. They concluded that many medical stu-
dents were not aware of the main routes of TB infection and 
that lectures on TB were not sufficient to change knowledge 
and practices. Regardless of knowledge about TB transmission, 
students engaged in risky behaviors: more than two-thirds did 
not use a protective mask when examining an active TB case.

Little is known about the effectiveness of training programs 
for the treatment of TB in Europe. With this background, we 
performed a survey to assess knowledge, attitudes, and com-
petencies about TB among fifth-year medical students at the 
School of Medicine of the Catholic University in Rome, Italy.

The aim of this study was 2-fold: 1) to determine knowledge, 
experiences, and attitudes of medical students regarding TB in 
a University Teaching Hospital and 2) to establish which individ-
ual factors are associated with a greater knowledge about TB.

Material and Methods

Study design

A cross-sectional survey was conducted at the School of 
Medicine of the Catholic University in Rome among fifth-year 
medical students. This group of students was selected because 
the course on infectious diseases takes place in the fourth year.

The survey was carried out with a self-administered ques-
tionnaire designed on the basis of NTCC contents. The ques-
tionnaire consisted of 39 multiple-choice questions divided 
by area: attitudes and experiences (7 questions), knowledge 
about epidemiology and prevention (13 questions), diagno-
sis (14 questions), and treatment (5 questions). Each ques-
tion about knowledge had 5 possible answers, of which only 
1 was correct. To test the questionnaire, a pilot study was con-
ducted from April to June 2012 among second- and third-year 
midwifery students and first-, second-, and third-year medi-
cal residents in hygiene, occupational medicine, and forensic 
medicine. Thirty-seven students and residents were enrolled in 
this pilot phase and all completed the questionnaire. The pilot 
study allowed us to modify the wording of some questions.

The survey was conducted from July to October 2012 on fifth-
year medical students. To increase the number of respondents, 
students were enrolled before being examined in Public Health. 
Students were introduced to the aims, objectives, and the meth-
odology of the study, and they were invited to participate on a 
voluntary basis. After obtaining informed verbal consent, the 
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students were asked to complete the questionnaire anonymous-
ly. They were given a maximum of 30 minutes to complete it.

Statistical analyses

An overall score was computed for all questions related to 
knowledge (total score). Separate scores were calculated for 
questions related to epidemiology and prevention, diagnosis, 
and treatment.

Mean percentage scores were computed for different sub-
groups on the basis of demographic variables, experiences, 
and attitudes.

Differences between these subgroups in mean percentage 
scores were tested using the t test.

Multivariable linear regression analysis was performed to es-
timate the effect on TB knowledge of each variable, adjusting 
for the effect of the other variables in the model. Multivariable 
regression models were built for epidemiology and prevention, 
diagnosis, and treatment, respectively.

Results of these models are shown using b coefficients with 
95% confidence intervals (95% CI), which describe the ex-
pected change in the percentage of correct answers associat-
ed with each variable.

Results

Among 220 fifth-year medical students enrolled in the 
University, 186 students were present at the time of data col-
lection. Of these, 183 (83.1% of fifth-year students) complet-
ed the questionnaire.

Table 1 shows the characteristics of the sample. The mean age 
was 24 years (SD 0.12, range 22–30). About half were female 
(52%, n=95), and more than half (58.5%, n=107) reported at-
tending a clinical unit.

Most of the sample (84.2%, n=154) reported receiving the 
Mantoux test. About one-fifth (21.9%, n=40) had performed at 
least 1 Mantoux test. Two-thirds of the students (66.1%, n=121) 
observed at least 1 TB case during their medical education and 
83.1% (n=152) had observed at least 1 TB patient X-ray. Only two-
thirds (66.7%, n=122) were aware of being at risk for TB infection.

Knowledge

Among the 32 multiple-choice questions designed to evalu-
ate student knowledge of TB, the mean percentage of correct 
answers was 56.6% (SD 11.6%).

The mean percentage of correct answers was 63.5% (SD 16.3%) 
for epidemiology and prevention, 54.1% (SD 12.4%) for diag-
nosis, and 45.7% (SD 20.4%) for treatment. Figure 1 shows 
the distribution of the mean percentage of correct answers 
by area of knowledge.

In the “Epidemiology and Prevention” area (Figure 2), the high-
est and the lowest mean scores were reported for the follow-
ing questions, respectively: “the etiologic agent of TB is trans-
mitted by ____” (98.9% correct answers); and “currently the 
prevalence of TB is highest in the following areas of the world: 
____” (8.2% correct answers).

N %

Demographic

Gender

	 Male 88 48

	 Female 95 52

Age
	 Mean (Std. Dev.) 24 (0.12)

Internship

	 Yes 107 58.5

	 No 76 41.5

Experiences and attitudes

I received Mantoux test

	 Yes 154 84.2

	 No, I don’t know 29 15.8

I performed at least one Mantoux test

	 Yes 40 21.9

	 No, I don’t know 143 78.1

I observed at least one TB case

	 Yes 121 66.1

	 No, I don’t know 62 33.9

I observed at least one x-ray of TB 
patient

	 Yes 152 83.1

	 No, I don’t know 31 16.9

I think I am at risk for TB

	 Yes 122 66.7

	 No, I don’t know 61 33.3

Table 1. Characteristics of the sample.
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In the “Diagnosis” area (Figure 3), the questions with the high-
est and the lowest mean scores, respectively, were: “which or-
gan could be affected by M. tuberculosis” (95.6%); and “The tine 
test is ____” (10.4%).

In the “Treatment” area (Figure 4), the questions with the high-
est and the lowest mean scores, respectively, were: “which of 
these antibiotics are not useful for TB treatment: ____” (82.0%); 
and “prophylactic treatment with isoniazid is implemented to 
____” (13.1%).

Factors associated with knowledge

Table 2 shows that younger students (age <24) had on aver-
age greater TB knowledge (58.1% of correct answers vs. 54.7%, 
p=0.05), whereas no association was found between gender 
and the mean percentage of correct answers. There was a sig-
nificant association between internship in units and depart-
ments and greater knowledge about TB diagnosis (55.9% vs. 
51.6%, p=0.02), treatment (48.4% vs. 41.8%, p=0.03), and to-
tal score (58.1% vs. 54.5%, p=0.04).

Students who reported receiving the Mantoux test had greater 
knowledge about TB epidemiology and prevention (65.4% vs. 
53.3%, p=0.001), diagnosis (55.2% vs. 48.3%, p=0.005), and 
total score (58.0% vs. 49.1%, p=0.001).

Students who reported observing at least 1 active pulmonary 
TB case had a higher percentage of correct answers about di-
agnosis (55.5% vs. 51.4%, p=0.03) and total score (57.9% vs. 
54.0%, p=0.03).

Students who reported observing at least 1 X-ray of a TB pa-
tient had a higher percentage of correct answers about ep-
idemiology and prevention (64.7% vs. 57.3%, p=0.02), diag-
nosis (55.1% vs. 49.5%, p=0.02), and total score (57.7% vs. 
51.2%, p=0.004). Students who considered themselves to be 

Figure 1. Distribution of correct answers.
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Figure 2. �Mean percentage of correct answers in epidemiology and prevention area.

0.0

Currently the prevelance of TB is highest in the following areas of the world:
India and China

The most frequent aetiologic agent of TB in immunosupressed patient is:
Mycobacterium avium complex

The prevalence of TB in Italy is currently:
6–7 cases per 100,000 people

Is it necessary to isolate an open pulmonary TB patient?
Yes, using a negative pressure room
The current TB vaccing consists of:

Attenuated live bacteria
Which action strategy is not useful in controlling the spread of TB:

TB vaccination in low prevalence populations
Which of these microorganism is strongly related with the TB bacillus?

Hiv
The risk of developing active TB in a life time:

Exceeds 20% in patient with latent TB infection and HIV infection

Which groups are considered at risk of TB?
All the above answers

What is the name of TB vaccine?
BGC vaccine

The aetiologic agent of TB is tramsmitted by:
Airborne

Which PPEs (Personal Protective Equipment( are needed in a room where an open TB
patient stays:                                                         Masks

Higher incidence and delay in diagnosis of TB in disoadvantaged populations can be
related to:                                                         All the above answers

10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0
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at risk for TB reported a similar percentage of correct answers 
as other students.

The multivariable linear regression analysis (Table 3) confirmed 
the association between receiving the Mantoux test and great-
er knowledge about TB epidemiology and prevention (b co-
efficient=10.8; 95% CI 4.2–17.3), diagnosis (b coefficient=5.0; 
95% CI 0.1–10.0), and total score (b coefficient=7.2; 95% CI 
2.6–11.7). In addition, having observed at least 1 X-ray of a 
TB patient was associated with a higher total score (b coef-
ficient=5.3; 95% CI 1.0–9.7). The analysis did not reveal any 
association between greater knowledge and gender, age, and 
feeling at risk.

Discussion

This study showed that more than half of the questions about 
knowledge of TB treatment were wrong. This is in line with oth-
er surveys carried out among medical students [7–9]. One-sixth 
of the students did not remember receiving the Mantoux test, 
which was compulsory for the investigated medical students. 
Furthermore, medical students who remembered receiving the 
Mantoux test demonstrated a better grasp of knowledge about TB.

Specifically, we found an association between memory receiv-
ing the Mantoux test and greater knowledge of epidemiology 
and prevention, diagnosis, and the total score, which strength-
ens the role of the memory effect.

Figure 3. Mean percentage of correct answers in diagnosis area.

0.0

Tine test it:
A multiple puncture test

How long after the primary infection does tubercullin test result positive?
After 5 weeks

Mantoux test is positive from an induration diameter of:
5 mm

Which one is not a limit of tubercullin skin test:
It is an expression of immune response to mycobacterial antigens

Mantoux test is:
An intradermal injection

Which of the following about “Quantiferon TB gold” test id false:
It does not di�erentiate infection from other reasons for testing positive

Positive intradermal reaction test indicates:
Increased sensitization to M. tuberculosis

The immune to TB is:
Cell mediated

Koch bacillus identi�cation is always performed through:
Ziehl-Nielsen stain

First contact bacteria causes:
A primary complex

In case of positive tubercullin skin test it is recomended:
Chest X-ray

Which organ could be a�ected by M. tuberculosis:
All the above answers

Is it recomended Mantoux test to patients and health operators which come in
contact which a TB patient?                                                         Yes, it is

In case of a suspected pulmonary TB it is necessary to collect the following biological
specimen:                                                         Sputum

10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0

Figure 4. Mean percentage of correct answers in treatment area.

0.0

Prophylactic treatment with isoniazid is implomented to:
Close contacts resulted negative to the test

Which of these antibiotics are not useful for TB treatment:
Penicillin G

How long is a TB patient supposes to be hospitalized for an e�ective treatment?
7–10 days

In case of positive Mantoux test in an exposed health operator, should he/she be assessed
for further investigations and for prophylactic treatment with isoniazid?  Yes, he/she should

Consider an active TB woman in homecare therapy who has recently discovered to be
pregnant. What information would you give her?          Answers 1 and 3

10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0
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The relationship between recall of preventive medicine activ-
ities and greater knowledge about TB is consistent with pre-
vious studies that reported an association between HPV and 
influenza vaccination and a greater knowledge of those dis-
eases [10–12].

We also found evidence of a significant association between 
greater clinical experience, indicated by those who had seen 
cases and a chest X-ray of a TB patient and/or those who 
had attended an internship in clinical wards and had great-
er knowledge of TB diagnosis and treatment. This may be re-
lated to the time devoted to personal insights about TB and 
the number of patients with TB seen by medical students [6].

In recent years, the role of Problem-Based Learning in medi-
cal education was highlighted by empirical studies that found 
strong evidence that this method had positive effects on 

student knowledge, stressing the benefits of Problem-Based 
Learning integrated within a traditional curriculum [13,14].

Appropriate practice and attitudes in the treatment of TB are 
among the main goals that can be achieved through the adop-
tion of competency-based programs that are responsive to rapidly 
changing needs, as well as promoting a new instrument of learn-
ing that includes the capacity to integrate knowledge and good 
practices [15]. Studies like ours, which are designed to evaluate 
the training of medical students and to identify inadequacies in 
their education, are needed to implement changes because failure 
to address these issues can affect both patient and public health.

According to the WHO, medical professionals should know 
about national and international expansion of the TB burden, 
national TB prevention policies such as control strategies, and 
the BCG vaccination recommendations [16]. Knowledge of these 

Total
Epidemiology and 

prevention
Diagnosis Treatment

Mean score p-value Mean score p-value Mean score p-value Mean score p-value

Gender

	 M 56.5
0.934

62.9
0.669

55.0
0.348

44.1
0.311

	 F 56.7 64.0 53.3 47.2

Age

	 <24 58.1
0.053

65.3
0.079

55.2
0.175

47.1
0.277

	 ≥24 54.7 61.1 52.7 43.8

Internship

	 Yes 58.1
0.036

64.2
0.475

55.9
0.019

48.4
0.031

	 No 54.5 62.4 51.6 41.8

I received Mantoux test

	 Yes 58.0
0.001

65.4
0.001

55.2
0.005

46.6
0.151

	 No, I don’t know 49.1 53.3 48.3 40.7

I performed at least one 
Mantoux test

	 Yes 55.9
0.680

60.6
0.203

55.0
0.619

46.5
0.775

	 No, I don’t know 56.8 64.3 53.9 45.5

I observed at least one 
TB case

	 Yes 57.9
0.031

64.8
0.111

55.5
0.031

46.6
0.391

	 No, I don’t know 54.0 60.8 51.4 43.9

I observed at least one 
x-ray of TB patient

	 Yes 57.7
0.004

64.7
0.020

55.1
0.023

46.8
0.089

	 No, I don’t know 51.2 57.3 49.5 40.0

I think I am at risk for TB

	 Yes 57.6
0.109

64.7
0.152

54.6
0.452

47.4
0.112

	 No, I don’t know 54.7 61.0 53.2 42.3

Table 2. Mean percentage of correct answers by characteristics of the sample.
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topics was investigated in the present study and a poor lev-
el of knowledge was reported. In recent years, the Centers for 
Disease Control and Prevention and NTCC have proposed cur-
ricula offering the basics of training undergraduate students 
and doctors about the fundamentals of TB prevention, diag-
nosis, and treatment [5,17]. Our survey results highlight the 
need to develop educational tools using active learning strat-
egies to improve knowledge and ensure social accountabili-
ty of medical schools.

This study has some limitations as well as some strengths. 
The questionnaire was administered prior to the public health 
course examination; consequently, some medical students 
might have answered haphazardly because they were more 
concerned about the upcoming examination. However, this tim-
ing of data collection allowed us to obtain a very large sam-
ple and high compliance. On the other hand, the preparation 
for the public health exam may have increased the students’ 
general level of knowledge about TB.

We investigated not only comprehensive knowledge, but also 
experience and attitudes about TB among students and related 

these to knowledge. The cross-sectional design of this survey 
does not allow the evaluation of causal relationships, but it 
does make associations between several factors that repre-
sent, in any case, the basis for testing causal hypothesis in 
further studies.

Our survey represents a good starting point for future longi-
tudinal studies aimed at assessing the impact of changes in 
curricula on student knowledge.

Conclusions

Our findings show a moderate knowledge about TB among 
fifth-year medical students. Internship was found to be strong-
ly associated with a greater knowledge of TB diagnosis, epi-
demiology, and prevention.

We provide a clear snapshot of the differences in TB learning 
between the more sensitized and experienced students who 
apply what they have learned, and others who are more ded-
icated to theoretical learning.

Total
Epidemiology and 

prevention
Diagnosis Treatment

b coef. 95% CI b coef. 95% CI b coef. 95% CI b coef. 95% CI

Gender

	 F –0.1 (–3.3; 3.1) 1.0 (–3.6; 5.6) –2.1 (–5.6; 1.4) 2.6 (–3.3; 8.5)

Age

	 ≥24 –1.5 (–4.8; 1.8) –2.4 (–7.1; 2.4) –0.9 (–4.5; 2.7) –0.9 (–7.0; 5.2)

Internship

	 Yes 2.8 (–0.5; 6.1) 0.9 (–3.9; 5.7) 3.5 (–0.1; 7.1) 5.8 (–0.4; 11.9)

I received Mantoux test

	 Yes 7.2 (2.6; 11.7) 10.8 (4.2; 17.3) 5.0 (0.1; 10.0) 3.8 (–4.6; 12.1)

I performed at least one 
Mantoux test

	 Yes 2.0 (–1.3; 5.3) 0.0 (–4.8; 4.8) 3.2 (–0.4; 6.8) 3.7 (–2.4; 9.8)

I observed at least one 
TB case

	 Yes 1.8 (–1.7; 5.3) 2.0 (–3.0; 7.0) 2.4 (–1.4; 6.2) –0.3 (–6.7; 6.2)

I observed at least one 
x-ray of TB patient

	 Yes 5.3 (1.0; 9.7) 5.9 (–0.4; 12.1) 4.4 (–0.3; 9.2) 6.5 (–1.5; 14.5)

I think I am at risk for TB

	 Yes 2.4 (–1.1; 5.8) 2.5 (–2.4; 7.5) 1.3 (–2.5; 5.0) 5.1 (–1.2; 11.5)

Intercept 41.5 (34.8; 48.1) 46.5 (36.9; 56.1) 41.6 (34.4; 48.9) 27.8 (15.4; 40.1)

Table 3. Results of the multivariable linear regression of the percentage of correct answers.
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Appendix

Questionnaire

General information

Gender: 
1.	Male
2.	Female
Age: ___
If you are a student of medicine, in which department you are? 
1.	_______________________________________
2.	None

Experiences and attitudes

1) Have you ever attended courses in which TB was discussed?
1.	Yes
2.	No, I don’t know
2) I received Mantoux test: 
1.	Yes
2.	No, I don’t know
3) If yes, test was: 
1.	Positive
2.	Negative
3.	I don’t know
4) I performed at least one Mantoux test: 
1.	Yes
2.	No, I don’t know
5) I observed at least one TB case: 
1.	Yes
2.	No, I don’t know
6) I observed at least one x-ray of TB patient: 
1.	Yes
2.	No, I don’t know
7) I think I am at risk for TB: 
1.	Yes
2.	No, I don’t know

Knowledge

Just one answer is correct

Epidemiology and prevention

1) �Currently the prevalence of TB is highest in the following 
areas of the world:

1.	India and China
2.	Africa
3.	Central and South America
4.	Eastern Europe

5.	I don’t know
2) �Which of these microorganisms is strongly related with 

the TB bacillus?
1.	HTLV
2.	CMV
3.	HIV
4.	EBV
5.	I don’t know
3) The current TB vaccine consists of: 
1.	Killed bacteria
2.	Live and attenuated bacteria
3.	It is a recombinant/purified protein vaccine
4.	It doesn’t exist
5.	I don’t know
4) What is the name of TB vaccine?
1.	Salk
2.	MPR
3.	BCG
4.	It doesn’t exist
5.	I don’t know
5) Is it necessary to isolate an open pulmonary TB patient?
1.	Yes, using a positive pressure room
2.	Yes, using a negative pressure room
3.	yes, only if the patient coughs
4.	No
5.	I don’t know
6) The prevalence of TB in Italy is currently: 
1.	0.6–0.7 cases per 100,000 people
2.	6–7 cases per 100,000 people
3.	60–70 cases per 100,000 people
4.	600–700 cases per 100,000 people
5.	I don’t know
7) The risk of developing active TB in a lifetime: 
1.	�Exceeds 20% in patients with latent TB infection and Hiv 

infection
2.	Is not related to TB latent infection
3.	Is not related to Hiv infection
4.	�Is not related to the exposure and the recent acquisition of 

infection
5.	I don’t know
8) �Which action strategy is not useful in controlling the spread 

of TB?
1.	TB vaccination in high prevalence populations
2.	Identification, isolation and treatment of active disease cases
3.	Diagnosis and treatment of latent TB infection
4.	TB vaccination in low prevalence populations
5.	I don’t know
9) Which groups are considered at risk of TB?
1.	Health operators
2.	Immigrants from high prevalence countries
3.	Elderly, children, immunosuppressed patients
4.	All the above answers
5.	I don’t know
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10) �The most frequent aetiologic agent of TB in immunosup-
pressed patients is: 

1.	Mycobacterium tuberculosis
2.	Mycobacterium Avium Complex
3.	Mycobacterium Bovis
4.	Mycobacterium Xenopi
5.	I don’t know
11) The aetiologic agent of TB is transmitted by: 
1.	Airborne
2.	Bloodborne
3.	Direct contact
4.	Mother to child
5.	I don’t know
12) �Higher incidence and delay in diagnosis of TB in disadvan-

taged populations can be related to: 
1.	Disequalities
2.	Socio-economic issues
3.	Low resources of native country
4.	All the above answers
5.	I don’t know
13) �Which PPEs (Personal Protective Equipment) are needed 

in a room where an open TB patient stays: 
1.	Masks
2.	Protective coats
3.	Glasses
4.	All the above answers
5.	I don’t know

Diagnosis

14) The immune response to TB is: 
1.	Semi delayed
2.	Caused by circulating immune complexes
3.	Immediate
4.	Cell mediated
5.	I don’t know
15) Tine test is: 
1.	A multiple puncture test
2.	An intradermal injection
3.	An intramuscular injection
4.	A serological test
5.	I don’t know
16) Mantoux test is: 
1.	An intradermal injection
2.	An intradermal response
3.	A vaccination
4.	A serological test
5.	I don’t know
17) �Which one is not a limit of tuberculin skin test: 
1.	It is a test in vivo that requires a return visit
2.	It is an operator-dependent test
3.	�It shows a number of false positive results due to cross-re-

activity with other antigenic components

4.	�It is an expression of immune response to mycobacterial 
antigens

5.	I don’t know
18) �Which of the following about “Quantiferon TB gold” test 

is false: 
1.	�It is a test performed in vitro on a sample of peripheral ve-

nous blood
2.	�It measures the production of IFN a by antigen-specific for 

MTB lymphocytes T using an Elisa methodology
3.	�In 2001 this test has been approved by the FDA as a sup-

port in the diagnosis of latent tuberculosis infection
4.	�It does not differentiate infection from other reasons for 

testing positive
5.	I don’t know
19) Mantoux test is positive from an induration diameter of: 
1.	5 mm
2.	7 mm
3.	10 mm
4.	15 mm
5.	I don’t know
20) Positive intradermal reaction test indicates: 
1.	Diagnosis of TB infection
2.	Increased sensitization to M. tuberculosis
3.	Increased sensitization to drugs
4.	Ongoing disease
5.	I don’t know
21) �In case of a suspected pulmonary TB it is necessary to col-

lect the following biological specimen: 
1.	Sputum
2.	Saliva
3.	Bronchoscopic biopsy
4.	Intradermal material
5.	I don’t know
22) First contact with bacteria causes: 
1.	A primary complex
2.	Overt disease
3.	Miliary Tuberculosis
4.	Change of the antibody titer
5.	I don’t know
23) In case of positive tuberculin skin test it is recommended: 
1.	ECG
2.	Spirometry
3.	Chest x-ray
4.	Lung biopsy
5.	I don’t know
24) Which organ could be affected by M. Tuberculosis?
1.	Lung
2.	Brain
3.	Kidney
4.	All the above answers
5.	I don’t know
25) Koch bacillus identification is always performed through: 
1.	PAS stain
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2.	Methylene blue stain
3.	Hematoxylin and eosin stain
4.	Ziehl–Neelsen stain
5.	I don’t know
26) �Is it recommended Mantoux test to patients and health 

operators which come in contact with a TB patient?
1.	Yes, it is
2.	No, it isn’t
3.	No, they should be immediately vaccinated
4.	Yes, if they are not vaccinated
5.	I don’t know
27) �How long after the primary infection does tuberculin test 

result positive?
1.	After one week
2.	After 10 days
3.	After 5 weeks
4.	After 10 weeks
5.	I don’t know

Treatment

28) Which of these antibiotics are not useful for TB treatment?
1.	Ethambutol
2.	Isoniazid
3.	Rifabutin
4.	Penicillin G
5.	I don’t know

29) �Consider an active TB woman in homecare therapy who 
has recently discovered to be pregnant. What information 
would you give her?

1.	Tuberculosis does not increase the risk of miscarriage
2.	You reassure her because there’s not risk for the child
3.	�You recommend her to change treatment because there is 

a potential risk of toxicity for the child
4.	Answers 1 and 3
5.	I don’t know
30) �How long is a TB patient supposed to be hospitalized for 

an effective treatment?
1.	2–3 days
2.	7–10 days
3.	20–30 days
4.	30–40 days
5.	I don’t know
31) Prophylactic treatment with isoniazid is implemented to: 
1.	All health care workers of the ward
2.	All contacts
3.	Close contacts resulted negative to the test
4.	Unvaccinated contacts
5.	I don’t know
32) �In case of positive Mantoux test in an exposed health oper-

ator, should he/she be assessed for further investigations 
and for prophylactic treatment with isoniazid?

1.	Yes, he/she should
2.	No, he/she should not
3.	It’s not necessary, he/she should be immediately vaccinated
4.	Yes, only if he/she has specific symptoms
5.	I don’t know
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