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ABSTRACT 

Aim: Control of risk groups is essential for success in the struggle against tuberculosis. People living in 

low socioeconomic conditions, in crowded living conditions, in close contact with tuberculosis patients, 

imprisoned people and health care providers are more at risk compared to other individuals in society. 

Moreover, at the present time, patients with high hospitalization frequency and psychiatric 

comorbidities are considered to be in the high risk group for tuberculosis and active screening is 

recommended. In this study we aimed to determine the rate of latent tuberculosis in a psychotic patient 

group. 

Methods: In the first phase of our descriptive and cross-sectional study, a Tuberculin Skin Test (TST) was 

performed on psychosis diagnosed patients in our hospital. TST evaluation was done by trained 

personnel and TST was accepted as positive with ≥15 mm in vaccinated patients and ≥10 mm in 

unvaccinated patients and was determined to be significant in terms of latent tuberculosis. 

Results: The number of PPD positive cases in terms of BCG vaccination status in chronic psychotic and 

control groups were respectively 66 (33.2%) and 35 (16.8%) and the difference between the two groups 

was statistically significant (p=0.001). In this study we found that psychotic patients must be carefully 

considered among risk groups in terms of latent tuberculosis. 
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Introduction  

Tuberculosis (TB) is an infectious disease caused by 

Mycobacterium tuberculosis that still constitutes a 

serious problem worldwide. It is assumed that nearly 

two billion people (nearly one third of the world 

population) carry tuberculosis bacillus and thus have a 

risk of active tuberculosis development at any point in 

their lives. The World Health Organization (WHO) has 

declared 6.3 million new tuberculosis cases worldwide 

in its report in 2017 and it is assumed that it causes 

the death of nearly 2 million people every year. 

Tuberculosis is one of the most contagious diseases of 

today’s world together with malaria and HIV and it is 

ranked 9th among the most common causes of death 

(1-3). Since it is a preventable cause of death with 

early diagnosis and treatment, screening and early 

treatment of risk groups is important (4). The 

tuberculosis incidence in our country was 14.6 per 

hundred thousand in 2017 and an average annual 

decline of 5% has been observed in the last 10 years. 

BCG vaccination in childhood still continues in the 

entire society and screening is also performed for TB 

high risk groups caused by latent TB infection. Groups 

with high incidence in our country have been 

determined as: contacts with TB patients, imprisoned 

people, health care providers, people with 

immunosuppressive diseases (AIDS, chronic renal 

impairment in dialysis, etc.) or patients receiving 

immunosuppressive treatment (TNF alpha inhibitor 

users, etc.), and people coming from countries with a 

high incidence or high rate of drug resistance (5). 

Moreover, there is a complicated multi-dimensional 

relationship between psychiatric diseases and 

tuberculosis and this has been previously discussed in 

the literature (6,7). The incidence of tuberculosis 

among psychiatric cases is higher than the normal 

population. Homelessness, alcohol or substance abuse 

and HIV comorbidity are common among tuberculosis 

patients, including psychiatric patients. In addition, the 

frequency of tuberculosis has increased in refugees 

among whom psychiatric cases are more common and 

an aggregation of tuberculosis cases has been 

observed in refugee groups in countries with a low 

incidence of tuberculosis (8).  

Tuberculosis infection is also termed a latent 

tuberculosis infection (LTBI). It is diagnosed with a 

tuberculin skin test (TST) or interferon gamma release 

assay (IGRA). LTBI is a state of non-active disease 

without disease symptoms, findings, laboratory or 

radiology results. The purpose of researching latent 

tuberculosis infection (LTBI) is to detect individuals 

with active TB development risk who would profit from 

LTBI treatment. Although there is no gold standard 

test in LTBI diagnosis, two tests are used. These are 

the tuberculin skin test (TST) and the interferon 

gamma release assay (IGRA). Interferon gamma 

release assays are the QuantiFERON–TB Gold and T-

SPOT.TB tests. These tests measure the body’s cellular 

immune response against tuberculosis bacillus. There 

is no significant difference between IGRAs and TST in 

terms of their performance in predicting future TB 

disease (9-11). In cases of cellular immunosuppressing 

conditions such as HIV infection, the sensitivity of both 

TST and IGRA decreases. Expertise is needed in 

applying and reading the TST. Fresh blood is 

necessary for IGRA and these are more expensive and 

laboratory requiring tests. The possibility of regular 

application of tests, their cost and their contribution 

must be considered in order to decide which test to be 

used in an institution or TB control program in a 

country (5,12,13).  

TB incidence is high in chronic psychotic in-patients 

compared to the general population, especially due to 

living in a limited space (6,14,15). The aim of this 

study was also to contribute to public health through 

screening chronic psychotic in-patients with TST and 

evaluating the positive cases in terms of treatment.  
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The limitation of the study was the use of TST in 

screening. The sensitivity of TST may especially 

decrease with factors such as previous BCG 

vaccination or exposure to non-tuberculosis 

mycobacterium (12). 

Materials & Methods 

 

In the first phase of our descriptive and cross-sectional 

study the Tuberculin Skin Test (TST) was applied to 

patients who had a chronic psychosis diagnosis and 

were treated as in-patients in the psychiatry service of 

our hospital. In the second phase, patients who had 

been previously hospitalized and followed-up in the 

psychiatry service and then discharged were called by 

phone and those who accepted to have a TST were 

invited to the psychiatry outpatient clinic and the TST 

was given. A sample selection was not made as the 

aim was to reach all of the patients.  

In the TST application, 0.1 ml of purified protein 

derivative (PPD) equivalent to 5 tuberculin units 

obtained from M. tuberculosis was injected 

intradermally on the flexor surface of the left forearm 

with an insulin injector (Mantoux technique) (16). TST 

was performed by a health care personnel trained on 

this subject. The induration across the forearm was 

evaluated in millimeters, 72 hours after the TST. In 

TST evaluation we used the criteria in table-1 (16). 

 

 

Table 1. TST evaluation criteria in our country (5) 

Vaccinated 

 

Unvaccinated 

 

≤5mm Negative 

 

≤5 mm Negative 

 

6-14 mm depending on vaccine 

 

6-9 mm suspicious, TST will be repeated after 1 week; negative if 6-9 

mm again; positive if equals to or greater than 10 mm  

≥15 mm Positive ≥10 mm Positive 

 

 

Statistical Analysis 

Data were evaluated with IBM SPSS version 21.0 

(SPSS; IBM Corporation, New York US) program. Chi-

square test as a non-parametric test and a parametric 

t-test were used. P value <0.05 was accepted as 

significant. 

Results 

408 patients in total were included in our study, 200 of 

which were chronic psychotic patients and 208 were  

 

the control group. 71.6% of the study population was 

male and the mean age was 37.75±12.93 (range 18-

68) (Table-2). 

The mean ages of the chronic psychotic patients and 

the control group were respectively 37.4±12.87 and 

38.08±13.00, p=0.59. The male patient population 

and percentage were 145 (72.5%) in the chronic 

psychotic group and 147 (70.7%) in the control group 

(p=0.68) (Table-2). 
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Table 2. Demographic characteristics of the study population 

 

A BCG scar was detected on the arms of 155 (77.5%) 

of the chronic psychotic patients, whereas there was a 

BCG scar for 147 (89.9%) individuals in the control 

group, and the difference between them was 

statistically significant (p=0.001). The number of 

patients with positive PPD results in terms of BCG  

 

 

presence in the chronic psychotic and control groups 

were 66 (33.2%) and 35 (16.8%) respectively and the 

difference between them was statistically significant 

(p=0.001). The PPD result was zero in 32 (16.1%) 

patients in the chronic psychotic group and this figure 

was 18 (8.7%) in the control group. The difference 

was statistically significant (p=0.02) (Table-3). 

 

Table 3. Medications used by chronic psychotic patients and PPD positivity 

Medications n (%) PPD positive n (%) P value 

lorazepam 73(36.5%) 25 (34.2%) 0.86 

olanzapine 49 (24.5%) 17 (34.6%) 0.96 

Biperiden 47 (23.5%) 16 (34.0%) 0.87 

Risperidone 39 (19.5%) 13 (33.3%)  0.82 

Quetiapine 29 (14.5%) 8 (27.5%) 0.35 

Amisulpride 23 (11.5%) 7 (31.8%) 0.73 

Haloperidol 20(10%) 3 (15.0%) 0.04 

Clozapine 19 (9.5%) 10 (52.6%) 0.08 

 All patients Psychiatric disorder Control group p value 

Patients, n 408 200 208  

Gender, F/M, n (%) 116/292 (28.4/71.6) 55/145 (27.5/72.5) 61/147 (29.3/70.7) 0.383 

Age, n (%)  

≤19 

20-29 

30-39 

40-49 

50-59 

≥60 

 

16 (3.9) 

117 (28.7) 

109 (26.7) 

93 (22.8) 

41 (10.0) 

32 (7.8) 

 

8 (4.0) 

58 (29.0) 

53 (26.5) 

48 (24.0) 

17 (8.5) 

16 (8.0) 

 

8 (3.9) 

59 (28.4) 

56 (26.9) 

45 (21.6) 

24 (11.5) 

16 (7.7) 

 

 

 

0.942 

Working status, n (%) 

Working 

Unemployed 

Retired 

 

135 (64.9) 

72 (34.6) 

1 (0.5) 

 

54 (27.0) 

146 (73.0) 

0 (0) 

 

135 (64.9) 

72 (34.6) 

1 (0.5) 

 

 

0.001 

Marital status, n (%) 

Married 

Single 

Divorced 

 

181 (44.4) 

196 (48.0) 

31 (7.6) 

 

38 (19.0) 

137 (68.5) 

25 (12.5) 

 

143 (68.8) 

59 (28.4) 

6 (2.8) 

 

 

0.001 

Educational status 

Illiterate 

Literate/primary school 

Middle /high school 

College 

 

15 (3.7) 

129 (31.6) 

170 (41.7) 

94 (6.0) 

 

11 (5.5) 

72 (36.0) 

105 (52.5) 

12 (23.0) 

 

4 (1.9) 

57 (27.4) 

65 (31.3) 

82 (39.4) 

 

 

0.001 
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When the medications used in the treatment of chronic 

psychotic patients were assessed, 73 (36.5%) patients 

were using lorazepam, 49 (24.5%) patients were using 

olanzapine and 39 (19.5%) were using risperidone. In 

terms of PPD positivity, PPD was significantly positive 

only in patients using haloperidol (p=0.04) (Table-4). 

 

Table 4 Patients with BCG scar 

 

Discussion 

In this study performed with 200 chronic psychosis 

diagnosed patients who had been hospitalized and 

treated in our hospital, some being discharged, and 

208 control group patients, the presence of psychosis 

was significant compared to the control group in terms 

of latent TB. In our study, the rate of PPD positive 

chronic psychotic patients was 33.2% and this result 

was similar to the results of the study on psychiatric 

patients (36.7%) performed by Saez et al. (17) in New 

York. Similarly, in a study in which 257 chronic 

psychosis diagnosed in-patients were given a PPD test 

and latent tuberculosis screening was performed, the 

PPD positivity rate was 32.3% (1). In another study, 

the tuberculin skin test was given to 71 psychiatry 

patients and the result was positive in 12 patients 

(17%). Most of the patients with latent tuberculosis 

were immigrants and they presented additional risk 

factors as well (18,19). 

It is assumed that living conditions and socioeconomic 

factors also have an effect on latent TB development 

in chronic psychosis patients (3). In our study, the 

number of unemployed patients was significantly 

higher in the psychotic group (p=0.001). Similarly, the  

 

 

 

number of unmarried patients in the psychotic patient 

group was significantly higher (Table-1)  

In our study, the relationship between medications 

used in the treatment of chronic psychotic patients and 

PPD positivity has also been researched and when 

patients using lorazepam, olanzapine, risperidone and 

haloperidol were assessed in terms of PPD positivity, 

PPD was significantly positive only for the patients 

using haloperidol. We have not encountered a study in 

the literature claiming that antipsychotic medications 

increase the risk of tuberculosis. There are studies on 

the antituberculosis effect only of thioridazine among 

antipsychotic medications (21). 

Some inconsistencies between Quantiferon-TB test and 

TST results have been reported in countries where 

BCG vaccination is extensively used. In a study 

conducted with healthcare workers in Japan, the TST 

positivity was 93.1% and the Quantiferon-TB test 

positivity was 9.9% (21). The BCG vaccination rate in 

the population was reported as 95%. Similarly, in our 

study PPD positivity increased significantly with BCG 

vaccination status, nevertheless the figure was 

significantly higher compared to the control group who 

had a BCG vaccine (p=0,001).         

 Although IGRA tests are recommended as the first 

option in latent TB diagnosis by the IDSA 2017 TB 

 Psychiatric disorder Control group p value 

Patients, n 200 208  

Gender, M/F, n (%) 55/145 (27.5/72.5) 61/147 (29.3/70.7) 0.68 

Age (mean ± SD) 37.40±12.87  38.08±13.00  

PPD negative, n (%) 32 (16.1) 18 (8.7) 0.02 

BCG scar presence n (%) 155 (77.5) 187 (89.9) 0.001 

PPD positivity is significant n (%) 66 (33.2) 35 (16.8) 0.001 
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diagnosis guide in children and adults, the PPD test is 

also recommended due to its cost-efficiency and easier 

accessibility, when it is performed by authorized 

personnel (22). A study was conducted in Turkey with 

166 schizophrenia patients comparing Quantiferon-TB 

Gold and TST, and the tests were found to be 

comparable (13). Moreover, screening studies are also 

conducted on patients with psychotic disorders with 

chest radiography (23). Further screening studies 

could not be performed due to cost and adaptation 

difficulties in the psychotic patient group. Comparative 

latent TB diagnosis tests need to be conducted with 

larger patient groups, and further screening studies in 

terms of active TB are necessary in patients with latent 

TB. However, we assume that our study is significant 

in the sense of consideration of psychotic patients as a 

risk group for latent TB. These patients, who 

frequently require hospitalization, need to be screened 

in terms of latent TB for the public health. 
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