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Student contacts of tuberculosis (TB) cases are
susceptible to latent tuberculosis infection (LTBI),
and chemo-prophylaxis can reduce the risk of active
TB among them. This study aimed to assess the
acceptance of chemo-prophylaxis for LTBI among
students, and their concerns regarding TB and its
preventive treatment. A total of 560 students
contacts were included in the investigation. The
extent of contact was categorized from high to low
(4 levels) with 12.9% of the students being close
contacts. About 87.0% of the students were willing
to receive chemo-prophylaxis if diagnosed with,
LTBI, whereas 73 students declined. Students with a
higher level of knowledge about TB (aOR = 1.11) or
close contact with TB patients (aOR = 4.30) were
more likely to accept treatment. To conclude,
education regarding TB transmission is necessary.
Moreover, LTBI detection should be integrated
into the current school-based TB contact
investigation.

Latent tuberculosis infection (LTBI) is defined as
a state of persistent immune response to stimulation
by Mycobacterium tuberculosis (M.TB) antigens
without clinical manifestations of active tuberculosis
(TB)“]; LTBI can be diagnosed by Mantoux tuberculin
skin test (TST) and interferon-gamma release assay
testing. The World Health Organization (WHO)
reported that about one third of the world’s
population was infected with m.78%. Though people
with LTBI cannot transmit the infection, they have a
5%-15% risk of developing active TB within the first
five years of being infected.

Students’ clustering activities render them
susceptible when there are cases of infectious TB in
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the school. Once diagnosed with LTBI, students are
in the pool of potential TB cases. Children and
adolescents with LTBI are also vulnerable to the risk
of reactivation and may transmit the infection to the
correspondent population. Chemo-prophylaxis for
prevention of LTBI is the major strategy to eliminate
TB in the US and other developed countries®”
There is abundant evidence to show that early and
short-term LTBI prophylaxis can decrease the risk of
active TB effectively[G]. However, LTBI
chemo-prophylaxis can be complicated by the side
effects of the drug, poor adherence, and incomplete
treatment”,

In 2015, WHO proposed that LTBI management
should be incorporated as part of the current TB
control programs in countries with a lower incidence
of TB (< 100/100,000 populations)®. In China, LTBI
chemo-prophylaxis has been suggested for children
and adolescents with TST reaction induration size
equal to or larger than 15 mm, and the
chemo-prophylaxis regimen has been piloted in
several high schools and colleges. However, the
routine LTBI screening and preventive treatment in
TB contact investigation in China has not been
regulated so far. Faced with the growing incidence of
TB outbreaks in schools, the Chinese Health
Authorities are attempting to develop national
strategies for chemo-prophylaxis among student
contacts with LTBI.

Understanding the acceptance of LTBI
chemo-prophylaxis, and identifying the factors
influencing it would be helpful in developing
strategies for school-based LTBI management in
China. In this study, a cross-sectional investigation
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was conducted among students who had been in
contact with infectious TB patients in schools, in
Shanghai, China. This study aimed to assess the level
of knowledge of student contacts about TB, their
willingness  to  participate in  the  LTBI
chemo-prophylaxis if diagnosed with LTBI after the
contact, and their concerns associated with the
acceptance of LTBI treatment.

Our research was a cross-sectional study carried
out among student contacts of infectious TB cases in
three districts of Shanghai. From May 2016 to
February 2017, 14 students from six high schools
(including both general high schools and
vocational-technical schools) and three colleges
were diagnosed with active TB. As regulated by the
Shanghai school-based TB management guidelines,
students contacts of the index cases underwent
screening in the form of symptom inquiries and/or
chest radiographic examination provided by the
district center for disease control and prevention
(CDC). During the investigation, the student contacts
were also requested to complete a questionnaire on
their level of knowledge regarding TB and contact
information. Following this, the students received
education and individual counseling about LTBI,
including the risk of progression from LTBI to active
TB, merits of LTBI chemo-prophylaxis, treatment
duration and possible side effects. Willingness of the
students to accept chemo-prophylaxis for LTBI was
then assessed.

Information on the demographics, type of
school, and contact history was collected through
routine investigation. Core TB knowledge was
assessed based on the responses to eight questions
on China’s national TB control program. Acceptance
of LTBI chemo-prophylaxis was further investigated
through another self-completed questionnaire
afterward. Participation in the study was voluntary
and anonymous, with student data confidentiality
assured. Ethical clearance was obtained from the
School of Public Health, Fudan University, Shanghai,
China.

Based on the contact history with the index
student TB patients, contact scales were defined as
follows: close contact (roommates and/or friends
with close communication), routine contact
(classmates sharing the same classroom or
computer-room), casual contact (students from the
neighboring classrooms or dormitories), and rare
contact (not satisfying any of the above categories
but having a dormitory on the same floor).

For the eight questions assessing the level of
knowledge regard TB, each correct answer was
awarded one point. Analysis of variance (ANOVA)
was used for continuous variables, while the
Chi-square test was applied to categorical variables.
Adjusted odds ratio (aOR) and 95% confidence
interval (Cl) were obtained by logistic regression
analysis after adjusting for gender, resident status,
and the type of school. The significant level (a) was
set at 0.05. Data analysis was performed using SPSS
v.19.0 (IBM, USA) and SAS v.9.3 packages (SAS
Institute, Cary, North Carolina).

In total, 560 high school/college students were
categorized as contacts of the 14 TB index cases.
Amongst these student contacts, 460 (82.1%) and
170 (30.4%) underwent TB symptom inquiry and
chest radiographic examination, respecting. No case
of active TB was detected. The average age of the
student contacts was 17.9 years (range, 15-26 years),
and 57.7% of the student contacts were local
residents (Supplementary Table 1, available in
www.besjournal.com). Boys accounted for 66.8% of
the contacts. About 78.6% of the contacts were high
school students. Approximately 12.9% of these
students were close contacts of the index cases;
40.6% were routine contacts, and the rest were
casual contacts (25.4%) and rare contacts (21.1%).

The students’ responses to questions related to
knowledge and attitude toward TB are presented in
Table 1. Among the close contacts, only 43 (59.7%)
students were aware of the main symptoms of TB;
this number was significantly lower than in other
groups. Less than half the students were aware that
contact with TB patients increases the risk of
contracting TB. Only 25.0% (n = 140) had heard of
the free treatment policy for TB under the national
TB control program. The average score for the level
of knowledge about TB was 5.03 points with a
standard deviation (SD) of 2.15. Only 8.2% (n = 46) of
the student contacts scored 8 points. Students in the
casual contact group presented a lower knowledge
score 4.69 * 2.21 compared to the others. About
54.1% of the students thought that they should
avoid contact with TB patients. There were 160
students (28.6%) with the view that they could
maintain contact with TB patients as usual, and this
proportion was significantly higher among students
in the close and routine contact groups (P =0.011).

Of the 560 student contacts, 487 (87.0%) agreed
to receive chemo-prophylaxis if diagnosed with
LTBI. The three most frequently reported reasons for
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willingness to receive LTBI prophylaxis were: Multivariate  analysis revealed that the
preventing active TB (67.1%); concerns about acceptance of LTBI chemo-prophylaxis was

spreading it to other students in case of reactivation
(49.5%); and consistent contact with TB patients
(40.7%). However, there were still 73 students who
declined chemo-prophylaxis believing the risk of
active TB to be low, and claiming unobservable
effects of LTBI prophylaxis and lack of time for
treatment (Table 2).

significantly associated with higher level of TB
knowledge (Table 3). Students with better knowledge
of TB transmission and treatment were more likely to
accept chemo-prophylaxis (aOR = 1.89, aOR = 2.82).
Likewise, students with a higher score were also more
likely to receive LTBI treatment (aOR = 1.11). A positive
association was also observed between the extent of

Table 1. Responses to Questions Related to Knowledge and Attitude toward TB among Student Contacts

Categorized by the

Extent of Contact

Correct Response

Questions Total P-value
Close Routine Casual Rare
TB Symptoms, n (%)

1. Is TB an infectious disease? 54 (75.0) 180 (78.9) 108 (76.1) 90 (76.3) 432 (77.1) 0.830"

2. Should people who have cough for longer than 4

two weeks or hemoptysis be suspected for TB? 43(59.7) 150 (65.8) 88 (62.0) 89(75.4) 370 (66.1) 0.050
TB Transmission, n (%)

3. Can TB be transmitted by cough and sneeze? 56 (77.8) 165 (72.4) 99 (69.7) 83 (70.3) 403 (72.0) 0.274*

4. Will contacting TB patients raise the risk of #

getting TB? 34 (47.2) 99 (43.4) 63 (44.4) 63 (53.4) 259 (46.3) 0.236
TB Treatment and policy, n (%)

5.1s TB curable? 47 (65.3) 173 (75.9) 80 (56.3) 84 (71.2) 384 (68.6) 0.404"

6. Should TB p;.ments be diagnosed and treated in 55 (76.4) 198 (86.8) 114 (80.3) 103 (87.3) 470 (83.9) 0.329"

designed hospitals?

7. Should TB.Treatment be Fermmated when 46 (63.9) 151 (66.2) 83 (58.5) 78 (66.1) 358 (63.9) 0.811"

symptoms disappeared during treatment?

8. Is anti-TB treatment free of charge in China? 26 (36.1) 45 (19.7) 31(21.8) 38(32.2) 140 (25.0) 0.648"
TB knowledge Score (8 items. Xt S) 5.01+2.39 5.09+1.95 4.69+221 5.32+2.27 5.03+2.15 0.116"
If a student in your school got TB, your attitude to him/her would be, n (%):

Avoid contact 33 (45.8) 114 (50.0) 83 (58.5) 73 (61.9) 303 (54.1) 0.011"

Contact as usual 27 (37.5) 80 (35.1) 32 (22.5) 21 (17.8) 160 (28.6)

Proactive contact 3(4.2) 3(1.3) 2(1.4) 1(0.8) 9(1.6)

Don’t know 9(12.5) 31(13.6) 25 (17.6) 23(19.5) 88 (15.7)

# . A
Note. "Pearson chi-square test; ANOVA.
Table 2. Main Reasons for Acceptance/Refusal of Chemo-prophylaxis for LTBI
Reasons for Accepting LTBI Prophylaxis n (%) Reasons for Declining LTBI Prophylaxis n (%)
Preventing active TB 327 (67.1) Not at risk of TB 28 (38.4)
Concerns about spreading the infection to other 241 (49.5) Unobservable effects of LTBI prophylaxis 17 (23.3)
students
Consistent contact with TB patients 198 (40.7) Prolonged duration of treatment 16 (21.9)
Doctors’ advice 125 (25.7) Concerns about the cost of prophylaxis 10(13.7)
Others 3(0.6) Concerns about the side effects 9(12.3)
Concerns about the stress of treatment 8(11.0)
Unsure of adherence to treatment 6(8.2)
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contact and acceptance of prophylaxis. Close
contacts were more likely to  accept
chemo-prophylaxis for LTBI compared to those in the
rare contact group (aOR = 4.30). Additionally, about
80% of the student contacts approved of the idea of
providing chemo-prophylaxis for LTBI in schools.
Elements influencing the students’ view included
doctors’ advice (49.5%), contact assessment (46.3%),
regulations in the national TB control guidelines
(43.6%), free or low cost (40.5%), as well as
cooperation between the education and health
departments (29.8%). (Supplementary Figure 1,
available in www.besjournal.com)

In this study, we found that students who had
close contact with TB patients were more likely to
accept LTBI prophylaxis, indicating that LTBI health
education, screening, and prophylaxis should be
prioritized in these contacts, if diagnosed. Consistent
with the results of other studies in Chinam,
knowledge of TB among student contacts in the
present study was not well disseminated. Less than
half of students were aware that contact with
pulmonary TB patients increased the risk of TB
infection. It was also observed that students with a
lower TB knowledge score were less likely to accept
LTBI chemo-prophylaxis. These results suggest that
health education on TB transmission and
self-protection should be provided especially to
close-contact students, which could improve student

awareness of both the risk of TB infection and
preventive and treatment solutions.

Many students who declined LTBI prophylaxis
were concerned about its unobservable long-term
effects, possible side effects, and prolonged
treatment duration, which emphasizes the
importance of integrating the latest evidence of the
effectiveness of the therapeutic regimen into LTBI
health education. A cohort study reported that the
incidence of gastrointestinal and hepatic side effects
in isoniazid (INH) prophylaxis were 21% and 5%, with
a lower risk in younger patientsllo]. Nikos suggested
that an alternative therapy with 3-4 months of
isoniazid and rifampicin (INH-RFP) had fewer severe
adverse events and better adherence in children
with LTBI than 9 months of INH monotherapy[m.
Given that many students  believe themselves to
be at low risk for active TB, risk evaluation and
subsequent LTBI detection should be provided by
health-care providers to identify those at high risk
for LTBIL. In addition, the accessibility of LTBI
chemo-prophylaxis also had an influence on students’
acceptance, which means that cooperation between
the education and health departments should be
intensified to provide feasible, accessible, and
affordable LTBI treatment.

In China, the current school-based TB control
strategy prioritizes detection of active TB cases through
symptom inquiry and chest radiographic examination;

Table 3. Multivariate Analysis of Factors Influencing Acceptance of LTBI Chemo-prophylaxis

Accepting LTBI Prophylaxis

Unadjusted OR

Adjusted fo): 4

Variants Ves No (95% cI) (95% ci)
Knowledge of TB Symptoms, n (%)
Yes 282 (86.0) 46 (14.0) 0.81 (0.49-1.34) 0.78 (0.47-1.31)
No 205 (88.4) 27 (11.6) Ref Ref
Knowledge of TB Transmission, n (%)
Yes 192 (91.4) 18 (8.6) 1.99 (1.13-3.49) 1.89 (1.07-3.32)
No 295 (84.3) 55 (15.7) Ref Ref
Knowledge of TB Treatment &Policy, n (%)
Yes 81(94.2) 5(5.8) 2.71(1.06-6.94) 2.82 (1.10-7.25)
No 406 (85.7) 68 (14.3) Ref Ref
TB knowledge score (8 items), Xt s 5.10+2.14 4.53+2.19 1.12 (1.01-1.25) 1.11(1.00-1.24)
Close contact, n (%) 66 (91.7) 6(8.3) 3.92 (1.55-9.94) 4.30 (1.60-11.55)
Routine contact, n (%) 206 (90.4) 22 (9.6) 3.34(1.83-6.09) 3.45 (1.78-6.69)
Casual contact, n (%) 128 (90.1) 14 (9.9) 3.26 (1.64-6.48) 3.12 (1.52-6.41)
Rare contact, n (%) 87(73.7) 31(26.3) Ref Ref

Note. “OR and 95% CI were adjusted for the demographic factors of gender, resident status, and type of

school in the logistic regression model.
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however, the detection and management of LTBI is
neglected to some extent. Lack of screening and
prophylaxis for LTBI might increase the incidence of
TB infection in schools. According to China’s national
TB surveillance in 2012, the incidence of active TB
among students was 16.63/100,000[12]. To stem the
increasing TB epidemics in schools, management of
LTBI should be integrated into the current TB contact
investigation strategy, especially among student
contacts. In the process of strengthening
school-based LTBI management, technical guidelines
should be established to create a conducive policy.
Health-care providers from the CDC should provide
tailored TB health education and risk evaluation
during the contact investigation in schools. Once
LTBI prophylaxis is initiated, health-care providers
and teachers should regularly monitor the potential
side effects and ensure adherence to treatment.
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Supplementary Table 1. Demographic Factors of the Student TB Contacts

Variants Number Xts/%
Age 560 17.92+2.16
Residence
Local Resident 323 57.7
Non-resident 237 423
Gender
Male 374 66.8
Female 186 33.2
Type of School
High school 440 78.6
College 120 214
Extent of contact
Close contact 72 12.9
Routine contact 228 40.6
Casual contact 142 25.4
Rare contact 118 21.1
Doctors’ advice (n = 277) I 49.5%
Contact assessment (n = 259) I 46.3%
National TB control guidelines (n = 244) |43.6%
Free of charge or low cost (n = 227) | 40.5%
Multi-department cooperation (n = 167) |29.8%
T T T T T 1
0% 10% 20% 30% 40% 50% 60%

Percentage of student contacts

Supplementary Figure 1. Key components for providing LTBI chemo-prophylaxis in schools.





