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ÖZET
Tüberküloz ve meslek: Tüberkülozlu hastalarda tanımlayıcı çalışma
Giriş: Bu çalışma, Türkiye’de tüberküloz hastalarının mesleğe göre dağılımını incelemek amacıyla tasarlanmıştır.
Hastalar ve Metod: Bu retrospektif tanımlayıcı çalışmaya, bakteriyolojik ve histopatolojik olarak kanıtlanmış tüberkülozu
olup, tüberküloz tedavisi almakta olan toplam 757 hasta dahil edildi. 2004-2007 yılları arasında SB Süreyyapaşa Göğüs
Hastalıkları ve Göğüs Cerrahisi Eğitim ve Araştırma Hastanesine başvuran hastaların kayıtları, hastaların demografik özellikleri ve meslekleri açısından incelendi. Meslekler Uluslararası Standart Meslek Sınıflandırması [International Standardization Classification Occupation (ISCO-88)] listesine uygun şekilde 10 grupta toplandı.
Bulgular: Çalışma popülasyonunun %67’si erkek, ortalama yaş (SS) 41.3 (16.4) yıl idi. Sırasıyla hastaların %81 ve %19’u
rekürren ve yeni tanı tüberküloz hastaları idi. En sık karşılaşılan meslek grupları; sanatkarlar ve ilgili işlerde çalışanlar
(%32), tesis ve makine operatörleri ve montajcılar (%10), alt gruplar ise tekstil ve giyim eşyası ile ilgili işlerde çalışanlar
(%12.9), araba, kamyonet ve motosiklet sürücüleri (%5.8) idi. En popüler alt gruplar arasında en genç olanı, 29.5 (11.1) yıl
ortalama yaş (SS) ile tekstil ve giyim eşyasıyla ilgili işlerde çalışanlar iken, madencilik ve inşaat sektörlerinde nitelik gerektirmeyen işlerde çalışanlar en yaşlı alt gruptu [ortalama yaş (SS) 63.9 (7.9) yıl]. Tüm meslek gruplarında, erkeklerin
oranı kadınlardan daha fazlaydı. Kadın hastalar arasında en sık görülen meslek alt grubu tekstil ve giyim eşyasıyla ilgili
işlerde çalışanlar iken, madencilik ve inşaat sektörlerinde nitelik gerektirmeyen işlerde çalışanlar, araba, kamyonet ve motosiklet sürücüleri, inşaatı tamamlayıcı işler ve benzer işlerde çalışan sanatkarlar tamamen erkeklerden oluşmuştu. Tüm
meslek alt grupları da yeni tanı almış hasta sayısı rekürren hastalardan anlamlı derecede fazla idi.
Sonuç: Özellikle tekstil endüstrisinde, iş ortamlarının koşullarının iyileştirilmesinin, yani uygun havalandırma, uygun yaşam alanları ve çalışanların rutin sağlık kontrollerinin sağlanmasıyla daha sağlıklı koşullar oluşturulmasının hayati öneme sahip olduğu görülmektedir.
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SUMMARY
Occupation and tuberculosis: a descriptive study in Turkish patients with tuberculosis
Aylin BABALIK1, Nadi BAKIRCI2, Korkmaz ORUC1, Şule KIZILTAŞ1, Gülgün ÇETİNTAŞ1,
Sinem ALTUNBEY1, Haluk C. ÇALIŞIR1
1

Clinic of Chest Diseases, Sureyyapasa Chest Diseases and Chest Surgery Training and Research Hospital,
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2 Department of Public Health, Faculty of Medicine, Acibadem University, Istanbul, Turkey.

Introduction: The present study was designed to determine the distribution of tuberculosis patients according to their occupations in Turkey.
Patients and Methods: A total of 757 patients with bacteriologically and histopathologically confirmed diagnosis of tuberculosis and under the tuberculosis treatment were included in this retrospective descriptive study. Medical records of patients admitted to the Ministry of Health Sureyyapasa Chest Diseases and Chest Surgery Training and Research Hospital between the years of 2004 and 2007 were evaluated in terms of patient demographics and the occupations. Occupations were classified into 10 groups according to the International Standardization Classification Occupation (ISCO-88).
Results: Males composed 67% of the overall population [mean age (SD) was 41.3 (16.4) years]. Recurrent and newly diagnosed tuberculosis patients composed 81 and 19% of the patients, respectively. The most frequently identified major occupational groups were; craft and related workers (32%), plant and machine operators and assembler (10%), followed by the
subgroups of textile, garment and related trades workers (12.9%), motor vehicle drivers (5.8%). The youngest subgroup
among the most popular subgroups with a mean age (SD) of 29.5 (11.1) years, was textile, garment and related trades workers while the subgroup of mining and construction laborers was the oldest with a mean age (SD) of 63.9 (7.9) years. In
all occupational subgroups, the frequency of males was higher than females. In female patients, the most frequently identified subgroup was, textile, garment and related trades workers while, mining and construction laborers, motor vehicle drives, building frame and related trades workers were composed solely of males. The frequency of newly diagnosed patients
was significantly higher than former tuberculosis patients in the occupational subgroups.
Conclusion: It seems crucial to improve conditions of workplaces with arrangements enabling healthier environment such
as adequate ventilation, appropriate living space as well as routine health controls of employees especially for the textile
industry.

Key Words: Occupation, tuberculosis, Turkey.

develop tuberculosis, and the probability that a diseased individual will die from tuberculosis depend on
certain risk factors (3).

INTRODUCTION
Tuberculosis is a chronic pulmonary disease associated with high morbidity and mortality. The estimates
of the global burden of disease caused by tuberculosis
in 2009 include 9.4 million incident cases and 14 million prevalent cases with 1.3 million deaths among
human immunodeficiency virus (HIV)-negative people
and 0.38 million deaths among HIV-positives (1).

The major factors that determine the risk of becoming
exposed to tubercle bacilli include the number of incident infectious cases in the community, the duration of
their infectiousness, and the number and nature of interactions between a case and a susceptible contact
per unit of time of infectiousness (3).

According to the data from the Ministry of Health, 18452
cases have been diagnosed with tuberculosis in Turkey
in 2008 and 90.8% (16.760 patients) were the newly diagnosed cases. The rate of patients with past history of
tuberculosis treatment was 9.2% (1692 patients) (2).

Certain conditions have been considered to impair
the host defense against infection and lead to progression to disease such as HIV infection, malnutrition,
tobacco smoke, indoor air pollution caused by the
burning of solid fuels, alcoholism, diabetes, silicosis,
malignancies and immunosuppressive treatment
(3,4).

Exposure to a potentially infectious case is a prerequisite for becoming infected while the risk of becoming
infected, the probability that an infected individual will
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Although it has been reported that some workplaces
may create higher risk for tuberculosis due to local environmental conditions and certain occupations pose a
high risk for the tuberculosis development, the data on
occupational risk for tuberculosis are limited apart
from studies conducted with health care workers and
miners (5-9).

RESULTS
Mean age (SD) of overall population was 38.7 (16.7)
years and 51% of patients was at 15-35 years of age,
while 49% was older than 35 years of age. Males composed 67% of population [mean age (SD) was 41.3
(16.4) years] and 33% of patients were females [mean
age (SD) was 33.6 (16.4) years]. Former and newly diagnosed tuberculosis patients composed 81 and 19%
of population, respectively.

Based on inclusion of patients from various occupational settings in our hospital which was run by The Ministry of Labor previously, the present study was designed to perform a descriptive analysis of occupations of
tuberculosis patients admitted to our hospital.

Overall distribution of occupations according to major
and submajor groups in ISCO88 classification is summarized in Table 1.

PATIENTS and METHODS

Out of 187 (24.7%), 143 (18.9%) of them were housewives, 44 (5.8%) of them were students. The remaining
570 (75.3%) patients were classified according to ISCO
88’s ten major occupational groups and 57 subgroups.
Considering 10 major occupational groups, the most
frequently identified groups were “craft and related
workers” (32%), “plant and machine operators and assembler” (10%), “service workers and shop and market
sales workers” (9.4%) (Table 2).

A total of 757 newly diagnosed and former patients
with bacteriological and histopathological confirmation of tuberculosis diagnosis were included in this retrospective descriptive study. Medical records of patients admitting to Sureyyapasa Chest Diseases and
Chest Surgery Training and Research Hospital from
2004 to 2007 were evaluated in terms of patient demographics, past history of tuberculosis treatment
and the occupational distribution. Occupations were
classified into 10 groups according to International
Standardization Classification Occupation (ISCO-88)
(Table 1).

In 10 major occupational groups, patients identified to
be employed as “skilled agricultural and fishery worker”
[mean age (SD): 56.4 (19.0) years], “elementary occupation” [mean age (SD): 52.6 (16.3) years], “legislator,
senior officials and manager” [mean (SD): 44.4 (15.1)
years], “plant and machine operators and assemblers”
[mean age (SD): 44.3 (12.8) years], and “service workers and shop and market sales workers” [mean age
(SD): 38.5 (15.0) years] were older than the patients
included in other major occupational groups (Table 2).

Sureyyapasa Chest Diseases and Chest Surgery Training and Research Hospital is a tertiary care hospital
giving service to tuberculosis patients hospitalized according to certain criteria including:
a. Patients requiring clinical follow up for diseases concomitant to tuberculosis,

Additionally, there was significantly higher number of
males in 10 major occupational groups compared with
females, while the number of newly diagnosed tuberculosis patients was also higher than the former tuberculosis patients. Among female patients the most frequently identified major occupational group was “craft
and related trades workers” (Table 2).

b. Patients with diffuse lung tuberculosis requiring support therapy additional to anti-tuberculosis treatment,
c. Patients who were unable to be identified with ARB
positivity at secondary care centers, tuberculosis dispensaries and outpatient clinics of our hospital,
d. Patients with drug related adverse events, hepatotoxicity in particular,

Considering 57 subgroups of occupational classification, the most frequently identified subgroups were “textile, garmet and related trades workers” (98; 12.9%),
“motor vehicle drivers” (44; 5.8%), “manages of small
enterpries” (41; 5.4%), “building frame and related trateds workers” (40; 5.3%), “market gardeners and crop
growers (26; 3.4%), housekeeping and restaurant services workers (24; 3.2%), mining and construction laborers (21; 2.8%) (Table 3).

e. Former tuberculosis patients and patients with HR
resistance according to drug resistance tests.
Statistical Analysis
Descriptive Statistics were used. Continuous variables
will be summarized using mean and standard deviation
(SD) (for normally distributed variables) and median
and quartiles (for non-normally distributed variables).
Categorical variables will be summarized with percent
in each category.
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Table 1. Overall distribution of occupations according to major and submajor groups in ISCO88 classification.
ISCO88 (COM

Major, sub-major, minor and unit groups

Number of patients

Major Group 1: Legislators, Senior Officials and Managers

41

Managers of small enterprises

41

Major Group 2: Professionals

19

Business professionals

19

Major Group 3: Technicians and Associate Professionals

29

311

Physical and engineering science technicians

6

312

Computer associate professionals

2

314

Ship and aircraft controllers and technicians

3

321

Life science technicians and related associate professional

1

322

Health associate professionals (except nursing)

4

341

Finance and sales associate professionals

4

342

Business services agents and trade brokers

1

343

Administrative associate professionals

4

344

Customs, tax and related government associate professionals

1

347

Artistic, entertainment and sports associate professionals

3

Major Group 4: Clerks

9

411

Secretaries and keyboard-operating clerks

1

412

Numerical clerks

1

413

Material-recording and transport clerks

3

421

Cashiers, tellers and related clerks

4

Major Group 5: Service Workers and Shop and Market Sales Workers

71

512

Housekeeping and restaurant services workers

23

513

Personal care and related workers

3

514

Other personal services workers

7

516

Protective services workers

14

522

Shop, stall and market salespersons and demonstrators

24

Major Group 6: Skilled Agricultural and Fishery Workers

31

611

Market gardeners and crop growers

26

612

Animal producers and related workers

1

614

Forestry and related workers

3

615

Fishery workers, hunters and trappers

1

131

241

Major Group 7: Craft and Related Trades Workers

242

711

Miners, shotfirers, stone cutters and carvers

3

712

Building frame and related trades workers

40

713

Building finishers and related trades workers

5

714

Painters, building structure cleaners and related trades workers

13

721

Metal moulders, welders, sheet-metal workers, structural-metal preparers,
and related trades workers

11

722

Blacksmiths, tool-makers and related trades workers

11
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Table 1. Overall distribution of occupations according to major and submajor groups in ISCO88 classification
(continued).
ISCO88 (COM

Major, sub-major, minor and unit groups

723

Machinery mechanics and fitters

Number of patients
11

724

Electrical and electronic equipment mechanics and fitters

12

731

Precision workers in metal and related materials

4

741

Food processing and related trades workers

17

742

Wood treaters, cabinet-makers and related trades workers

6

743

Textile, garment and related trades workers

98

744

Pelt, leather and shoemaking trades workers

9

Major Group 8: Plant and Machine Operators and Assemblers

76

812

Metal-processing plant operators

5

814

Wood-processing- and papermaking-plant operators

1

815

Chemical-processing-plant operators

1

821

Metal- and mineral-products machine operators

1

822

Chemical-products machine operators

1

823

Rubber- and plastic-products machine operators

7

826

Textile-, fur- and leather-products machine operators

8

827

Food and related products machine operators

1

832

Motor vehicle drivers

44

833

Agricultural and other mobile plant operators

2

834

Ships' deck crews and related workers

3

Major Group 9: Elementary Occupations

52

911

Street vendors and related workers

5

913

Domestic and related helpers, cleaners and launderers

14

914

Building caretakers, window and related cleaners

2

915

Messengers, porters, doorkeepers and related workers

7

921

Agricultural, fishery and related labourers

1

931

Mining and construction labourers

21

932

Manufacturing labourers

2

[mean age (SD): 29.5 (11.1) years]. In the other subgroups, the percentage of patients over 35 years of age
was higher than younger patients (Table 3).

composed solely of males. The frequency of newly diagnosed patients was significantly higher than former
tuberculosis patients in the occupational subgroups.

The subgroups including oldest patients were “mining
and construction laborers” [mean age (SD): 63.9 (7.9)
years] and “market gardeners and crop growers” [mean age: (SD) 56.3 (19.5) years] (Table 3).

DISCUSSION
Unfortunately, there is limited number of studies concerning the relation of tuberculosis as a significant socioeconomic public health issue to occupational and
environmental factors. Tuberculosis cases are most
commonly seen in people from lower socioeconomic
levels while the workplace stands for the second order
risk factor following household conditions. Accordingly, increase in disease prevalence has been expected in people employed in the workplaces lacking

In all most popular occupational subgroups, the frequency of males was higher than females. In female patients, the most frequently identified subgroup was “textile, garment and related trades workers”, while “mining and construction laborers”, “motor vehicle drives”, “building frame and related trades workers” were
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Table 2. Distribution and demographics of patients according to major occupational groups.
Ratio of

n (%)

Male/
Female

New/former
diagnosis

15-35 years/
≥ 36 years

Legislator, senior
officials and
manager

41 (5.4)

40/1

25/16

16/25

Total: 44 (15.1)
Male: 44.5 (15)
Female: 26 (0)

Professionals

19 (2.5)

11/8

15/4

11/8

Total: 33.1 (12.6)
Male: 39.4 (12.9)
Female: 24.4 (4.7)

Technician and
associate
professionals

29 (3.8)

17/12

28/1

22/7

Total: 30.4 (13.1)
Male: 35.1 (15.1)
Female: 23.9 (4.7)

Clerks

9 (1.2)

6/3

9/0

5/4

Total: 31.6 (13.9)
Male: 36 (15.4)
Female: 22.7 (2.1)

Service workers
and shop and
market sales workers

71 (9.4)

65/6

50/21

31/40

Total: 38.5 (15.0)
Male: 39.4 (14.9)
Female: 28 (13)

Skilled agricultural
and Fishery workers

31 (4.1)

29/2

29/2

4/27

Total: 56.4 (19.0)
Male: 55.6 (19.4)
Female: 68.5 (4.9)

Craft and related
trades workers

242 (32)

193/49

201/41

139/103

Total: 36.2 (14.7)
Male: 38.5 (14.8)
Female: 26.9 (10)

Plant and machine
operators and
assemblers

76 (10)

73/3

55/21

21/55

Total: 44.3 (12.8)
Male: 44.3 (13.01)
Female: 44 (2.6)

Elementary
occupation

52 (6.9)

46/6

38/14

10/42

Total: 52.6 (16.3)
Male: 55.3 (16.3)
Female: 32 (5.5)

Housewife

143 (18.9)

0/143

123/20

74/69

Total: 39 (17.8)
Female: 39.6 (17.9)

44 (5.8)

22/22

40/4

44/0

Total: 18.8 (2.2)
Male: 18.4 (2.35)
Female: 19.3 (2.25)

757

509/248

613/144

385/372

Total: 38.7 (16.7)
Male: 41.3 (16.4)
Female: 33.6 (16.4)

Occupation

Student

Total

Mean age (SD)

SD: Standard deviation.

safety conditions as well as routine workplace examinations (10).

al. reviewed published literature regarding prevalence
and incidence of tuberculosis infection and disease
among HCWs in countries categorized by mean income and that stated that the median prevalence of latent
tuberculosis infection (LTBI) in HCWs was 63% in
LMICs and 24% in high income countries (HICs) (6).
There are some studies in Turkey about HCW and tuberculosis. Relative Risk (RR) range was found for doc-

Tuberculosis has been considered as an important health issue among healthcare workers especially in low
and middle-income countries (LMICs). When compared with general population, the risk attributable for tuberculosis was reported to be 25 to 5.361 per 100.000
per year amongst healthcare workers (5). Menzies et
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Table 3. Distribution and demographics of patients according to sub-major occupational groups.
Ratio of

n(%)

Male/
Female

15-35 years/
> 36 years

New/former
diagnosis

Managers of
small enterprises

41 (5.4)

40/1

16/25

25/16

Total: 44.1 (15.1)
Male: 44.5 (15)
Female: 26 (0)

Housekeeping and
restaurant services
workers

24 (3.2)

21/3

7/17

27/6

Total: 44.5 (15.8)
Male: 45.9 (15.5)
Female: 34.3 (17.3)

Market gardeners
and crop growers

26 (3.4)

24/2

4/21

24/2

Total: 56.3 (19.5)
Male: 57.3 (19.0)
Female: 68.5 (4.9)

Building frame and
related trades workers

40 (5.3)

40/0

14/26

31/9

Total: 44.8 (14.9)
Male: 44.8 (14.9)

Textile, garment
and related
trades workers

98 (12.9)

54/44

75/23

84/14

Total: 29.5 (11.1)
Male: 31.5 (11.8)
Female: 27 (9.6)

Motor vehicle
drivers

44 (5.8)

44/0

9/35

37/10

Total: 45.3 (11.4)
Male: 45.3 (11.4)

Mining and
construction labourers

21 (2.8)

21/0

0/21

18/3

Total: 63.9 (7.9)
Male: 63.9 (7.9)

Occupation

Mean age (SD)

SD: Standard deviation.

tors (1.5-3.1), for nurses (1.5-6.7) and paramedics
(1.5-3.9) (11-13).

In retrospective analysis of 2774 people working in
garment industry in Qatar, tuberculosis was determined to be positive in 43% based on identification of ≥ 15
mm tuberculin reaction (19).

Based on the consistently reported association between
silicosis and tuberculosis rates for active tuberculosis in
silicosis subjects was documented to be 2 to 30 fold when
compared to the rate for the same workforce lacking silicosis. Exposure to silica, even without silicosis, may also
predispose individuals to tuberculosis (9,14-16).

A postal questionnaire study aiming to determine the
incidence of pulmonary tuberculosis as well as the provision of health services in 557 industries located in the
Western Cape, South Africa in 1987 revealed highest
rates of tuberculosis in the textile, iron and steel industries whereas the lowest rates in the printing and paper
industry, in trade and commerce, and in the transport
sectors. Tuberculosis incidence was also reported to be
varied by certain factors such as factory size, with the
highest rates being reported in the smallest factories
(20).

Bang et al. evaluated tuberculosis mortality by industry
in the United States in 1990-1999. Industries and occupation involving potential contact with infected cases
(e.g. health care workers), those with silica exposure
and silicosis (e.g. mining and construction), and those
associated with low socioeconomic status were identified to have significantly elevated tuberculosis mortality (17).

Tuberculosis was identified in 6% of cotton textile industry workers in Pakistan (21).

In our population, the most commonly identified major
occupational group was “craft and related trades workers” (32.0%) of which “textile, garment and related
trades workers” composed the 41%.

Latest data concerning incidence rate of tuberculosis
with respect to age groups in Turkish tuberculosis patients revealed increase in the incidence starting from
15-24 years of age reaching its highest level at 55-64
years and beyond 65 years of age (2). While patients <
35 years and ≥ 35 years represented by similar numbers in our overall population composed of 757 pati-

Past history of tuberculosis was reported to reach high
prevalence rates in a past study investigating byssinosis prevalence in cotton textile industry workers in South Africa (18).
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ents, there was a significant age-dependent alteration
in occupational groups. Accordingly, while textile, garment and related trades workers were younger [29.5
(11.1) years], mining and construction laborers [63.9
(7.9) years] as well as market gardeners and crop growers [56.3 (19.5) years] were identified to be composed of older people.

ted to be 2.7-4.5 times higher than those in the total
working age male and global population of the micronetwork studied. The association between tuberculosis
and transport occupation and MDR-TB and transport
occupation was documented to be high (OR: 3.06, 95%
CI 2.2-4.2 and OR 3.14, 95% CI 1.1-1.9, respectively)
(22). The later study showed an association between
years of working and weekly work burden among minibus workers suggesting an occupational risk in service
jobs in low-income countries with high tuberculosis
prevalence (23).

According to latest tuberculosis data from our country
including 18.452 patients, the rate of newly diagnosed
cases was reported to be 90.8% (16.760) while the frequency of patients with former anti-tuberculosis treatment was 9.2% (1692). In our study, newly diagnosed
cases composed 81% of population while former tuberculosis patients were identified in 19%. Higher frequency of patients with past history of tuberculosis in our
population might be related to working of our hospital
as a reference hospital as well as priority given to patients with past tuberculosis treatment according to our
hospitalization criteria.

Major limitation of the present study seems to be the
exclusion of tuberculosis patients who do not meet
the hospitalization criteria applied in our hospital
which may consequently lead to inadequate representation of the overall cohort of tuberculosis patients across Turkey. Moreover, since there is no national database concerning distribution of insured and uninsured workers in different occupational groups, our
study design included demonstration of descriptive
data on occupational distribution of hospitalized tuberculosis patients in Turkey. Finally, based on retrospective design of the present study, only the latest occupation of patients was recorded to be included in
corresponding analysis.

Latest tuberculosis data from Turkey revealed male/female ratio of patients to be 1.6 (2). In our study, possibly in relation to higher numbers of hospital beds available for male patients in our hospital, this ratio was
determined to be 2 (509/248). Indeed this also explains the identification of higher frequencies for male specific trade branches such as “building frame and related trades workers”, “motor vehicle drivers” and “mining and construction laborers” in occupational distribution of our patients. Additionally, apart from identification of 58% of females to be housewives, the occupation most commonly associated with tuberculosis
was textile industry among females.

In conclusion, based on data concerning the relation of
occupation and tuberculosis obtained from hospitalized
tuberculosis patients in Turkey, it seems crucial to improve conditions of workplaces with arrangements enabling healthier environment such as adequate ventilation, appropriate living space as well as routine health
controls of employees especially for the textile industry. Further analysis of the association between tuberculosis and the occupation in large scale studies is
needed.

According to our findings, textile industry workers who
were significantly younger than other trade braches were identified to compose majority of our population.
The higher incidence of tuberculosis in textile industry
seems to be related to unfavorable workplace conditions causing working of patients in crowded small places with insufficient amount of ventilation and poor air
condition.
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