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Abstract 
Background: Prisons play an important role in the prevalence of Tuberculosis (TB) in a region. 

This study aimed to determine the situation of TB in high-risk male prisoners in Shiraz central 

prison of Fars province in southern Iran. 

Methods: This cross-sectional study (June-October 2018) was conducted on male prisoners in 

Shiraz central prison, southern Iran. According to 4 criteria, the prisoners were determined as 

high-risk prisoners for TB, and para clinical tests included three sputum samples and chest 

radiograph were performed for them. Then, the high risk and low risk participants were 

compared in terms of demographic characteristics and past medical history. 

Results: Among 2,995 prisoners, only 108 (3.6%) had at least one of the high-risk criteria. But  

after performing further TB tests for these prisoners, no prisoners with TB disease were found. 

The high-risk prisoners were statistically older than low-risk prisoners (38.30±9.74 vs. 

35.17±9.62, P=0.001). Also, the length of incarceration was statistically different in both 

groups (P=0.002), and drug abuse was more in high-risk group (P<0.001). Moreover, high risk 

prisoners used cigarettes/day more (14.87±11.55 vs. 9.71±9.09, P<0.001), but both groups 

were not different in term of the marital status (P=0.519), educational level (P=0.662), job 

(P=0.39), and nationality (P=0.342). 

Conclusion: Our results showed that none of the high-risk prisoners for TB had positive test. 

The length of incarceration, drug abuse, smoking, as well as age were more in high-risk 

prisoners in comparing low risk group. 
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Introduction  

uberculosis (TB) is a chronic 

infectious disease which is caused 

by Mycobacterium tuberculosis (1). 

It is one of the most important public health 

issues worldwide, and it has been 

recognized as one of the most important 

causes of mortality (2). Prisons play an 

important role in the prevalence of TB in a 

region. TB incidence rate in prisons is 

higher than in the general population 

because of several reasons which are 
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related to prisons conditions such as; 

inadequate ventilation, poor general health 

of prisoners and the high number of 

imprisoned persons (3, 4). 

Although studies showed the increase of 

TB in prisons through recent years in both 

industrialized and developing countries, 

most of TB infection and its related deaths 

occur in developing countries, including 

Iran (5, 6). In Iran, limited statistics has 

been published publicly and there are some 

barriers to health care access in prisons 

including; insufficient human resources, 

limited resources for TB early diagnosis, 

and difficulty in continue of treatment after 

release from prison. In a study carried out 

in Khuzestan province, Iran, the ratio of TB 

cases was 7.9% among 4562 prisoners (5). 

This rate was reported as 4.5% among 59 

prisoners in a study in Tajikistan (7) and 

48% in 425 prisoners in another study in 

Pakistan (6). Moreover, the surveys that has 

carried out in African countries such as 

Ethiopia showed that the prevalence of TB 

in prisons is 10-36 times higher than in 

general population (8-10). 

The purpose of this study was to determine 

the situation of TB disease among the high-

risk male prisoners in Shiraz central prison, 

one of the largest prisons in southern Iran. 

Methods 

This cross-sectional study (June-October 

2018) was conducted on male prisoners in 

Shiraz central prison, southern Iran in 2018. 

According to the similar study which has 

done in Tehran prison (prevalence =0.13% 

and d =0.03%) (11), at least 2,845 

participants were needed. Therefore, all 

2,995 men, who were prisoners in the study 

period were considered as the study sample 

size. The interviewers informed the 

prisoners that they could refuse to 

participate and it would have no impact 

neither their relationship with prison 

authorities nor their medical observations. 

Each participant had an anonymous number 

that linked into his identification data and 

only the coordinator had access to this. To 

consider ethical issue, the collected data 

were not revealed to anyone, except for the 

researchers; hence, patients’ names were 

kept confidential. 

Data were collected using a data gathering 

form, which included three parts; a. socio-

demographic characteristics (such as; age, 

marital status, education, occupation before 

incarceration, length of incarceration, 

habitat, nationality and number of family 

members); b. past medical history (such as; 

history of pulmonary and extra pulmonary 

TB and its duration, as well as the treatment 

length, relatives TB disease, HIV infection, 

smoking and drug abuse, other infections or 

surgery or history of long-term use of 

medications); c. symptoms suggestive for 

TB disease. 

To compare the high-risk and low risk 

participants, according to 4 criteria, the 

prisoners were determined as suspected and 

high-risk prisoners: 1. having at least two 

clinical suggestive symptom of TB (over 

two week cough, night sweats, weight loss, 

expectoration, fever, anorexia and 

shortness of breath); or 2. cough >2 weeks, 

plus history of TB individual or in their 

family member; or 3. cough >2 weeks, plus 

at least one risk factor (such as; 

uncontrolled diabetes, renal disease, 

silicosis, GI surgery, drug abuser, long time 

corticosteroid therapy, chemotherapy); or 

4. HIV positive (12, 13).  

Three sputum samples and chest radiograph 

were performed for high-risk prisoners. The 

sputum samples were stored at 2-8°C, and 

at the end of every week they were sent to 

Shiraz University of Medical Sciences’ 

Tuberculosis Center for preparing smear 

and Ziehl-Neelsen staining. When the 

results were prepared, each individual was 

followed up as below (12, 13). If the 

prisoner's sputum smear was positive, we 

defined him as smear-positive TB, and if 

the prisoner’s sputum smear was negative 

and he had only clinical symptoms and 

radiographic evidence of TB, he was 
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defined as smear-negative TB (14). All 

chest radiographies were evaluated for only 

having active tuberculosis by a radiologist. 

Smear-positive pulmonary TB is defined 

as: one positive sputum smear for acid-fast 

bacilli (AFB). Smear-negative pulmonary 

TB is defined as: at least two sputum 

specimens negative for AFB and 

radiographic abnormalities consistent with 

active tuberculosis, or a patient with 

negative smear which is culture-positive for 

Mycobacterium tuberculosis. Extra 

pulmonary TB is defined as: one specimen 

from an extra pulmonary site culture-

positive for Mycobacterium tuberculosis or 

positive smear for AFB or histological or 

strong clinical evidence consistent with 

active extra pulmonary tuberculosis (14). 

All analyses were performed by SPSS 

software version 16.0 for Windows, using 

Chi-square and Fisher’s exact tests for 

proportions, and independent t test for the 

means. Results were presented as mean ± 

standard deviation (SD) for continuous 

variables and were summarized in number 

(percentage) for categorical ones. Two-

sided P <0.05 and confidence interval (CI) 

of 95% were considered to be statistically 

significant. It is worthy to say that 

uncompleted data were considered in the 

statistical analysis and were recorded as not 

determined. 

The current study was conducted in 

accordance with the Declaration of 

Helsinki, and it was approved by the 

vice‑chancellor of research and technology, 

as well as the local ethics committee of 

Shiraz University of Medical Sciences 

(IR.sums.med.rec.1397.558). Also, the 

related permissions were granted by the 

authorities of Shiraz central prison. The 

interviewers informed the prisoners that 

they could refuse to participate and it would 

have no impact neither their relationship 

with prison authorities nor their medical 

observations. Each participant had an 

anonymous number that linked into his 

identification data and only the coordinator 

had access to this. To consider ethical issue, 

the collected data were not revealed to 

anyone, except for the researchers; hence, 

patients’ names were kept confidential. 

Results 

Overall, 2,995 prisoners were studied, that 

the mean ± SD of age was 35.28±9.64 

(range, 18-76) years, and 1,550 (51.8%) 

were married. Most of the participants had 

elementary and middle school education 

(57.2%). Moreover, two most prevalent 

jobs among them were self-employment 

job (59.1%) and manual worker (22.4%). 

As shown in Table 1, 1326 (44.8%) had 

been lived with their family and 19 (0.6%) 

were homeless. Total of 2,872 (95.89%) 

had Iranian nationality, 1361 (45.44%) had 

no history of drug abuse, and most of them 

had length of incarceration more than 12 

months (54.99%). 

Ten (0.3%) prisoners were previously 

affected with pulmonary, and 5 (0.2%) with 

extra pulmonary TB. Also, 5 (0.2%) of the 

participants passed at least 6 months after 

their treatment duration. Furthermore, 42 

(1.4%) participants had positive history of 

TB among their relatives, and in 11 (26.2%) 

of them, this disease belonged to their 

parents. Nineteen (0.6%) had known HIV 

and 759 (25.4%) were unknown in this 

regard.   

One hundred-eight (3.6%) prisoners had at 

least one of four criteria, and they were 

categorized as high-risk prisoners (Table 

2). But  after performing further TB tests for 

the prisoners, all of them were smear-

negative, and no prisoners with TB were 

found. It is worthy to mention that it was 

not find any positive active TB in 

radiography, too. 

The high-risk prisoners were statistically 

older than low-risk prisoners (38.30±9.74 

vs. 35.17±9.62, P=0.001). Also, the length 

of incarceration was statistically different 

in both groups (P=0.002), and drug abuse 

was more in high-risk group (P<0.001).  
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Table 1: The participants’ characteristic, and comparison between high and low risk male 

prisoners for tuberculosis in Shiraz central prison, southern Iran (2018) 

Variables 
Total 

(n=2,995) 

High-risk 

(n=108) 

Low risk 

(n=2,887) 
P-value 

Age (year) (mean±SD) 35.28±9.64 38.30±9.74 35.17±9.62 0.001* 

Marital status (%) 

Single 

Married 

Others 

 

1,311 (43.77) 

1,550 (51.75) 

134 (4.47) 

 

53 (49.07) 

49 (45.37) 

6 (5.56) 

 

1,258 (43.57) 

1,501 (51.99) 

128 (4.43) 

0.519 

Educational level (%) 

Illiterate 

Elementary and middle school 

Diploma 

Advanced diploma 

Bachelor's degree and higher 

Not determinant 

 

262 (8.75) 

1,710 (57.10) 

706 (23.57) 

156 (5.21) 

153 (5.11) 

8 (0.27) 

 

13 (12.04) 

64 (59.26) 

21 (19.44) 

5 (4.63) 

5 (4.63) 

0 (0) 

 

249 (8.62) 

1,646 (57.01) 

685 (23.73) 

151 (5.23) 

148 (5.13) 

8 (0.28) 

0.662 

Job (%) 

Shopkeeper or Self-employed 

Manual worker 

Driver 

Farmer 

Governmental employee 

Others 

 

1,768 (59.03) 

669 (22.34) 

168 (5.61) 

160 (5.34) 

116 (3.87) 

114 (3.81) 

 

53 (49.07) 

31 (28.70) 

5 (4.63) 

8 (7.41) 

5 (4.63) 

6 (5.56) 

 

1,715 (59.40) 

638 (22.10) 

163 (5.65) 

152 (5.27) 

111 (3.84) 

108 (3.74) 

0.39 

Nationality (%) 

Iranian 

Non-Iranian 

 

2,872 (95.89) 

123 (4.11) 

 

103 (95.37) 

5 (4.63) 

 

2,769 (95.91) 

118 (4.09) 

0.342 

Length of incarceration (%) 

Less than 3 months 

3-6 months 

6-9 months 

9-12 months 

More than 12 months 

 

577 (19.27) 

316 (10.55) 

257 (8.58) 

180 (6.01) 

1,647 (54.99) 

 

10 (9.26) 

11 (10.19) 

5 (4.63) 

3 (2.78) 

79 (73.15) 

 

567 (19.64) 

305 (10.57) 

252 (8.73) 

177 (6.13) 

1,568 (54.31) 

0.002* 

Residence status (%) 

With family 

Tenant 

Personal home 

Homeless 

Not determinant 

 

1,326 (44.27) 

1,002 (33.46) 

614 (20.50) 

19 (0.63) 

34 (1.14) 

 

47 (43.52) 

41 (37.96) 

18 (16.67) 

2 (1.85) 

0 (0) 

 

1,279 (44.30) 

961 (33.29) 

596 (20.64) 

17 (0.59) 

34 (1.18) 

0.255 

Smoking (Cigarette/day) (mean±SD) 9.90±9.24 14.87±11.55 9.71±9.09 <0.001* 

Drug abuse (%) 

Yes 

No 

Withdrawal 

Not determinant 

 

653 (21.80) 

1,361 (45.44) 

977 (32.62) 

4 (0.13) 

 

29 (26.85) 

23 (21.30) 

56 (51.85) 

0 (0) 

 

624 (21.61) 

1,338 (46.35) 

921 (31.90) 

4 (0.14) 

<0.001* 

* Statistically significant 

 

Moreover, high-risk prisoners used 

cigarettes/day more (14.87±11.55 vs. 

9.71±9.09, P<0.001), but both groups were 

not different in term of marital status 

(P=0.519), educational level (P=0.662), job 

(P=0.39), and nationality (P=0.342). 

Discussion 

In this study, we did not find any TB-

infected prisoner, only high and low risk 

male prisoners were compared. In other 

studies, which were published about the 

prevalence of TB and its risk factors, 

various effective factors for TB were 

mentioned, that the most important of them 

are discussed below: 

Age: Age was an effective factor, which 

was higher in high-risk prisoners. We found 

that the mean±SD of age was 35.28±9.64 in 

our participants, and it was significantly  
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Table 2: Criteria for selection of high-risk prisoners for tuberculosis in Shiraz central prison, 

southern Iran (2018) 

         Criteria 
Frequency (%) 

(n=108) 

1 

Having at least two clinical suggestive symptom of TB 

(over-two-week cough, night sweats, weight loss, 

expectoration, fever, anorexia and shortness of breath) 

Yes 
47 

(44.4) 

Cough 5.6% 

Expectoration 6.4% 

Shortness of 

breath 
4.5% 

Weight loss 3.1% 

Anorexia 2.8% 

Night sweats 1.7% 

Fever 1.5% 

No 61 (56.6) 

2 
Cough more than 2 weeks, plus history of TB individual or 

in their family member 

Yes 54 (50) 

No 54 (50) 

3 

Cough more than 2 weeks, plus at least one risk factor (such 

as; uncontrolled diabetes, renal disease, silicosis, GI 

surgery, drug abuser, long time corticosteroid therapy, 

chemotherapy) 

Yes 54 (50) 

No 54 (50) 

4 HIV positive 

Yes 5 (4.6) 

No 52 (48.1) 

Unknown 51 (47.2) 

higher in high-risk prisoners. In an 

Ethiopian survey, the mean of age of 96.8% 

of TB prisoners was 32.5 years (9), and it 

was 24±7 years in the Brazilian one (15). 

Education level: The result of our study 

showed that the most of high-risk prisoners 

had elementary and middle school 

education, but it was not different in high-

risk and low risk prisoners. Likewise, other 

surveys in Ethiopia and Brazil showed that 

the majority of TB-infected prisoners were 

not high-educated (9, 10, 15, 16). 

The length of incarceration: In several 

studies, the length of incarceration is 

considered as a significant factor. 

According to a survey in Pakistan, 52% of 

the cases had been kept <1 year in the 

prison, and this factor was statistically 

significant for TB (9). Furthermore, in 

another survey in Pakistan, this factor was 

considered as an important factor for TB 

(6). In contrast, a Brazilian study declared 

that the length of incarceration was not 

statistically relevant (16). In the current 

study, the length of incarceration was 

statistically different in high and low risk 

prisoners, and most of the prisoners had 

been kept >12 months in the prison. 

Nationality: Most of our participants were 

Iranian in both groups, and the percent of 

not Iranian prisoners were more in the high-

risk group, but there were no statistical 

different were found. Two other previous 

studies found a significant correlation 

between being a foreign-born and being a 

high-risk for TB (17, 18). 

Drug abuse: In the present study, drug 

abuse was more in the high-risk prisoners. 

In line of our study, Alavi et al. (2014) 

showed that drug abuse was an important 

factor in making a prisoner susceptible for 

TB (5). 

Smoking: Several studies evaluated the 

effect of smoking on TB (19). Also, in the 

current study, it was found that smoking 

was more in high-risk group, statistically. 

In contrast, in a study which was done in the 

United States (2012) did not indicate any 

association between smoking and TB (20). 

HIV co-infection: Globally, HIV infection 

is the greatest risk factor for the 

development of tuberculosis (21). We 

considered this factor as a part of a criteria 

for categorization high-risk participants. 

Two studies which performed in Iran and 
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Tajikistan in stated that there is an 

important statistical association between 

HIV and TB in prisoners (5, 7) Also, López 

de Goicoechea-Saiz et al. (2014) found a 

higher frequency of TB among individuals 

with HIV infection prisoners in Spain (22). 

Previous history of TB: Winetsky et al. 

(2014) found a history of previous TB as a 

factor that independently associated with 

increased prevalence of TB in the prisoners 

(7). Although 0.3% of all of our prisoners 

had positive history of TB according to 

their self-report, they were categorized as 

high-risk group, so this factor could not be 

evaluated in our study. 

TB in relatives: Previous studies 

mentioned that TB in relatives was an 

effective factor for TB. The results of a 

study which were performed in the largest 

prison of Bangladesh (2010) and in Brazil 

(2015) showed that contact with person 

with TB is the most important factor for TB 

in the prisoners (4, 23). In the current study, 

this factor was considered as a part of a 

criteria for categorization high-risk 

participants. 

Other diseases background: Due to lack of 

existence of any TB patients in our 

participants, evaluation of this factor on TB 

is not possible. However, the Brazilian 

survey in 2016 showed that 2% of prisoners 

used injected drugs and 1% of prisoners 

with TB had the experience of usage the 

inhaled drugs (15).  

The lack of cooperation of some of the 

prisoners in participating in this study was 

our main limitation that with explaining the 

importance of this study, made them 

interesting. Also, we did not find any 

prisoners with positive TB test for 

evaluating the risk factors in our 

population. 

In conclusion, our results showed that none 

of the high-risk male prisoners for TB had 

positive test. The length of incarceration, 

drug abuse, smoking, as well as age were 

more in high-risk prisoners in comparing 

low risk group. More studies with cohort 

design are recommended for understating 

the relative factors for TB in prisoners. The 

results of such studies can be useful for 

healthcare policy making and related 

advocacies. Annual TB screening is 

suggested, also, prisons authorities should 

pay more attention to establish a 

surveillance system for prevention, early 

diagnosis, and proper treatment of TB. 
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