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Prevalence and Risk Factors of Latent Tuberculosis Infection
among Healthcare Workers
Sunhong Lee', Ye Li Lee’, Yong Chan Kim', Eun Jin Kim', Jung Yeon Heo', Young Hwa Choi'

Department of Infectious Diseases, Ajou University School of Medicine', Infection Control Unit, Ajou University Medical Center”,
Suwon, Korea

Background: Due to occupational exposure, healthcare workers (HCW) face an increased
risk of tuberculosis (TB) infection. This study was conducted to assess the prevalence and risk
factors of latent tuberculosis infection (LTBI), and to estimate the cumulative risk of active
TB among HCWs.

Methods: We conducted a cross-sectional study among HCWs in Ajou university medical
center. A standard questionnaire was used for data collection, and LTBI was detected using the
Interferon gamma-release assay (IGRA). The biographical information was collected from the
electronic database. A computerized algorithm was used to evaluate the predicted cumulative
risk of active TB in HCWs with LTBI.

Results: Of a total of 1,407 HCWs, a positive IGRA result was detected in 138 HCWs. The
prevalence of LTBI in HCWs was found to be 9.8% [95% confidence interval (CI) 8.2-11.4].
It was observed that the prevalence of LTBI increased with age (P value<0.001). However,
it was also observed that duration of the working periods in a TB-related department was not
associated with LTBI (P value=0.369). According to the multivariate analysis, an increased
risk of LTBI was observed among participants aged > 50 years [odds ratio (OR) 7.522, 95%
CI 3.56-15.89] and nursing assistants (OR 2.912, 95% CI 1.283-6.608). The median cumula-
tive risk of active TB with LTBI was estimated to be 4.31% [interquartile range (IQR) 3.43-
5.29], and 4.41% (IQR 3.14-5.29) in HCWs with and without work experience in TB-related

department, respectively. No significant difference was observed between two groups (P
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Revised November 23, 2019

Conclusion: The prevalence of LTBI among HCWs may not be higher than that of individu-
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als in other group facilities. It may be necessary to revise the treatment recommendations,
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Table 1. Comparison of studies for latent tuberculosis infection prevalence among healthcare workers and other groups in South Korea

Study Occupation Prevalence No.. of Median  Diagnostic Risk factor of LTBI
subject age tool
Park JS (2018) HCWs in tertiary hospital 15.8% 499 31 IGRA Age
Yeon JH, HCWs in tertiary hospital 16% 1,655 33 IGRA Age, male, contact
etal. (2018) active tuberculosis
patients, diabetes
Yoon C-G, HCWs in military hospital 26.9% (TST) 902 24 TSTand  Work experience in TB
etal. (2017) 5.8% (IGRA) IGRA related department
Cho KS, HCWs 17.5% 202,668 37.9 IGRA Age
etal. (2017)  Nursery workers 19.3% 230,867 40.6
Welfare facilities
Children 21.7% 13,882 42.5
Other welfare 28.5% 96,121 48.6
Teachers
Kindergarten 15.2% 47,997 36.8
Elementary/Middle/High schools ~ 18.0% 4,993 43.1
Workers in postnatal care centers 33.2% 3,207 43.1
Others workers 21.1% 7,784 -
Prisoners 34.0% 12,657 442
Adolescents and young people
Military conscript 2.9% 333,739 -
First grade high school students 2.1% 251,922 153
Out of school youth 3.2% 938 16.7

Abbreviations: LTBI, latent tuberculosis infection; IGRA, interferon gamma release assay; TST, tuberculin skin test.
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Fig. 1. Flow chart of the study.
Abbreviations: See Table 1.
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Results
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Table 2. Demographical characteristics and IGRA results of
participants

Table 3. Occupational risk factors of latent tuberculosis IGRA by
univariate analysis

Total (N=1,407)

IGRA positive IGRA negative

Total (N=1,407)

IGRA positive IGRA negative

Variables (N=138) (N=1269) P value Variables (N=138) (N=1269) P value
No. (%) No. (%)
Age, yr 32 (IQR 26-41) Position
19-29 23 (4.2%) 529 (95.1%) <0.001 Physician 15 (9.9%) 136 (90.1%) <0.001
30-39 45 (9.9%) 409 (90.1%) Nurse 73 (7.4%) 910 (92.6%)
40-49 37 (12.9%) 249 (87.1%) Assistant 19 (32.2%) 40 (67.8%)
>50 33 (28.7%) 82 (71.3%) Technician 20 (13.1%) 133 (86.4%)
Sex Clerk 11 (18.0%) 50 (82.0%)
Male 33 (12.8%) 224 (87.2%)  0.071 Total work period, yr
Female 105 (9.1%) 1045 (90.9%) <1 18 (5.7%) 300 (94.3%) <0.001
BMI >] to <5 27(6.9%) 364 (93.1%)
<18.5 6 (6.0%) 94 (94.0%)  0.163 >510 <10 24 (11.1%) 193 (88.9%)
18.5-22.9 68 (8.8%) 702 (91.2%) >10 69 (14.3%) 412 (85.7%)
23-24.9 24 (10.3%) 208 (89.7%) Work period in group 1, yr
25-29.9 32 (12.7%) 219 (87.3%) 0 111 (10.2%) 975 (89.8%) 0.369
>30 8 (14.8%) 46 (85.2%) <l 6 (6.4%) 88 (93.6%)
Smoking >1 to <5 9 (6.7%) 125 (93.3%)
Never 123 (9.7%) 1,151 (90.3%)  0.549 >5t0 <10 8 (11.8%) 60 (88.2%)
Smoker 15 (11.3%) 118 (88.7%) >10 4(16.0%) 21 (84.0%)
Chest X-ray Work period in group 2, yr
Normal 132 (9.6%) 1,241 (90.4%)  0.155 0 99 (8.9%) 1016 (91.1%) 0.024
Old Tb 5 (20.8%) 19 (79.2%) <1 13 (15.3%) 72 (84.7%)
Other pulmonary 1 (10.0%) 9 (90.0%) >1 to <5 6 (6.9%) 81 (93.1%)
disease >5t0 <10 11 (16.7%)  55(83.3%)
BCG vaccination >10 9(16.7%)  45(83.3%)
1 36 (5.1%) 668 (94.9%) <0.001 Work period in group 3, yr
2 102 (14.5%) 601 (85.5%) 0 38 (10.2%) 333 (89.8%) 0.001
Comorbidities <1 8(3.3%) 236 (96.7%)
No 121 (9.3%)  1,175(90.2%)  0.042 >1 to <5 31 (10.6%) 262 (89.4%)
Yes 17 (15.3%) 94 (84.7%) >510 <10 16 (9.4%) 154 (90.6%)
DM 1(7.7%) 12(92.3%)  0.796 >10 45 (13.7%) 284 (86.3%)
CKD 0 (0.0%) 2 (100%) 1.000 Work period in group 4, yr
Steroid 1 (12.5%) 7 (87.5%)  0.578 0 125 (9.4%) 1205 (90.6%) 0.045
Immunosupressant 0 (0.00%) 5 (100%) 1.000 <1 3 (17.6%) 14 (82.4%)
Cancer 5(20.0%) 20 (80.0%)  0.090 >1to <5 3 (13.6%) 19 (86.4%)
Contact active >5t0 <10 1 (6.3%) 15 (93.8%)
tuberculosis patients >10 6 (27.3%) 16 (72.7%)
No 120 (9.4%) 1,158 (90.6%)  0.097
Yes 18 (14.0%) 111 (86.0%)
Abbreviations: IGRA, interferon gamma release assay; BMI, body %E}(Fig. 5, 6).
mass index; DM, diabetes mellitus; CKD, chronic kidney disease.
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Table 4. Risk factors of LTBI using IGRA among HCWs by
multivariate analysis

Risk factor OR (95% CI) P value
Age 1.081 (1.060-1.103)  <0.001
30-39 2.636 (1.485-4.680)  0.001
40-49 3.074 (1.562-6.048)  0.001
>50 7.522 (3.560-15.893) <0.001
Assistant 2.912 (1.283-6.608)  0.011

Work period in group3 (1-5 yrs) 1.794 (1.029-3.130) 0.039
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