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ABSTRACT 
Background: Mycobacterium tuberculosis can be transmitted via aerosols in hospital wards and affect medical students as 

well as other hospital personnel. This study aimed to assess the changes of tuberculin skin test in medical students 

compared to pharmacy students during their education. 

Materials and Methods: This was a natural multiple cohort study performed in the medical education system to assess the 

rates of TST conversion among students. Tuberculin skin tests were performed on 212 students, including 100 pharmacy 

students and 112 medical students before the initiation of their clinical rotations and repeated 36 months later after their 

exposure to hospital wards. Participants completed self-administered questionnaires. 

Results: Tuberculin skin test (TST) conversion in medical and pharmacy students was 18.1% and 4.3%, respectively during 

the years 2003 and 2006. Although there was no significant difference between positive TST of the two groups at baseline, a 

significant difference (P=0.005) was observed after their exposure to hospital wards. There were no significant correlations 

between TST conversion and age or gender of students. 

Conclusion: Exposure of medical students to tuberculosis during their education is substantial in Iran and more attention 

should be paid to prevention strategies in medical students prior to and during their clinical training. (Tanaffos 2009; 8(4): 

33-36) 
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INTRODUCTION 
Tuberculosis (TB) is a major cause of morbidity 

and mortality in the world. It is also a frequent 
occupational infection in health care workers 
(HCWs). Increased rate of tuberculin test conversion 
among HCWs may be explained by poor compliance 
to standard infection control measures and delay in 
diagnosis (1, 2). Risk of transmission to health care 
workers depends on the hospital ward, type of 
patients being treated and the enforcement and 
effectiveness of infection control policies. The risk is 
the highest among personnel who are in contact with 
smear positive patients (3-5). 

Occupational transmission of TB imposes 
enormous economic burden on the society and 
significant stress on health care personnel in 
developing countries with high prevalence of TB.  
The health care system requires the public health 
practitioners to advise periodic screening of HCWs. 
One of the most common and least invasive 
screening methods is the tuberculin skin test (TST). 
Although not a perfect test for TB, TST test uses 
Mycobacterial purified protein derivative (PPD) and 
is widely used for detection of latent TB infection 
(6).  

Public health policies require on-going 
examination of data to justify or validate their 
continued use. In this study, we calculated the risk of 
occupational transmission of TB among medical 
students with potential exposure to patients using 
TST conversion rates and compared it to pharmacy 
students with presumed minimal exposure to 
patients. 
 
MATERIALS AND METHODS 

This was a natural multiple cohort study 
performed in the medical education system to assess 
the rates of TST conversion among students. Two 
groups of medical (n=134) and pharmacy students 
(n=122) were tested by TST at the beginning of  their  

 
clinical training in 2003 at Tehran University of 
Medical Sciences (TUMS). The TST was repeated 3 
years later in 2006 when medical students had 
potential contacts with TB patients in their clinical 
rotations. Pharmacy students do not have direct 
patient care responsibilities and are presumed to have 
less exposure to TB in a medical center. Rates of 
TST conversion are compared between medical and 
pharmacy students during a 3-year period. 
Participants were those who were in good standing in 
their education curriculum, did not have 
immunodeficiencies of any kind, and provided an 
informed consent to be in the study.  

Tuberculin skin test was performed using the 
Mantoux method with the injection of 5 International 
Unit (IU) of P(PPD) in 1 microliter of solution on the 
volar aspect of the forearm, using a 26 or 27 gauge 
needle to produce a raised blanched wheal as a sign 
of precise placement of the injection. A positive test 
was defined by the diameter of indurations (not the 
erythema) induced by PPD 48 to 72 hours after the 
injection. The reaction was measured tangentially 
against a light background or by drawing a line 1 to 2 
centimeters away from the skin reaction moving 
toward its center by using a medium size ballpoint 
pen. TST conversion was defined as an increase in 
diameter of ≥10 mm at any point during the 3-year 
study period. All individuals with a positive skin test 
were evaluated for active TB, including an 
assessment for TB symptoms and a chest x-ray.  

Data analysis was performed by using SPSS 
software (version 13). The chi-squared test and the 
paired t-test were used. Logistic regression was used 
for comparing TST conversion between the two 
student groups while controlling other factors. P 
values less than 0.05 were considered as significant. 
 
RESULTS 

Initially, 256 students were included in the first 
TST done in 2003. By the second TST, 17% of the 
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cases were lost for the follow-up. The remaining 
students who were retested in 2006 included 212 
individuals, of whom 100 were pharmacy and 112 
were medical students. Table 1 shows the gender and 
age of the students by their faculty. 
 
Table 1. Demographic data of medical and pharmacy students. 
 

 Gender (male) (%) 
Age (mean±SD) 

at beginning of study 

Medical students 51 (45.5) 21.49±1.61 
Pharmacy students 49 (49) 19.81±1.45 

 
At baseline, 6% of medical students and 7% of 

pharmacy students had positive TST results. In 2006, 
23% of medical students and 11% of pharmacy 
students had positive TST. The difference in TST 
conversion rate was statistically significant (18% 
versus 4%, respectively) between medical and 
pharmacy students (P=0.019; OR=0.32, CI: 0.10-
1.03) (Figure 1). There were no significant 
differences in the distribution of age and gender of 
cases between groups and controlling of these factors 
did not affect the results. 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Conversion of tuberculin skin test among medical and 
pharmacy students between 2003 and 2006 
 
DISCUSSION 

TB is an important occupational disease among 
HCWs, and reduction of its risk should be a priority. 

Prevalence of TB is low among freshman medical 
students entering the health-care profession, but 
increases with each year of training. HCWs whose 
occupation involves close patient contact also have 
higher TB prevalence (7). According to different 
studies, more years of clinical training and greater 
exposure to TB patients are risk factors for a new 
infection, and this provides additional support for 
nosocomial transmission. Also, many studies 
reported higher prevalence of TB among HCWs than 
in the general population, which is suggestive of 
nosocomial transmission. The high incidence of TB 
among young HCWs is particularly alarming (7). 

Our findings verify that a substantial number of 
medical students are exposed to TB during their first 
years of clinical training. Our study results along 
with those of other studies imply that even limited 
contacts with patients infected with mycobacterium 
tuberculosis may pose serious health risks to HCWs 
and onward to their patients (8-12). A prospective 
study was conducted in Iran (2002) on 147 people 
who were in close contact with 34 smear positive TB 
patients. The diameter of indurations induced by PPD 
was <14mm in 61.8% of people and >15mm in 
38.2%. Overall, 4.8% had respiratory tuberculosis 
(13).   

Although students in our study supposedly had a 
positive history of BCG vaccination considering the 
standard vaccination protocol in Iran, it had been 20 
years since their vaccination (14). Moreover, the 
cohort design of the study evaluated the individual 
reactivity from baseline to follow-up. The TST 
detects lifetime cumulative occupational plus 
nonoccupational exposure to Mycobacterium 
tuberculosis (7). 

The prevalence of occupational TB could be over-
estimated in this study because it was based on TST. 
These results suggest that nosocomial TB contributes 
to the burden of TB among HCWs.  Despite the 
above-mentioned limitations, the results suggest that 
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medical students had a higher risk of TB infection 
compared to the estimates of risk in the pharmacy 
students. Considering the obtained results and the 
potentially high transmission risk of TB from the 
patient population, we recommend strengthening 
medical students’ immune system before and during 
their hospital ward training. Implementation of 
infection control measures and TB prevention 
strategies should improve. Low-cost measures can 
include engineering controls such as exhaust 
ventilation, improved natural ventilation, or sunlight 
(7). Annual tuberculin screening is also 
recommended for medical students. 
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