
OBSERVATIONS

Screening Patients
With Type 2
Diabetes for Active
Tuberculosis
in Communities
of China

Patients with diabetes mellitus (DM)
are at higher risk of tuberculosis
(TB) (1), especially in China, where

there is a high burden of both diseases (2).
Comorbidity of DM and TB (DM 1 TB)
results in higher probabilities of treatment
failure, multidrug resistance, and death (3).
In China, epidemiologic information for
DM 1 TB is limited, and effective tools
to identify cases of DM1 TB are not avail-
able. Therefore, this cross-sectional, obser-
vational pilot study aimed to identify the
prevalence, risk factors, and clinical symp-
toms of TB in patients with DM.

A stratified-cluster random sampling
method was used to enroll patients with
diagnosed type 2 DM who were $25
years of age in randomly selected villages
in two sampling sites/counties (Ningyang
and Yishui in the Shandong Province)
fromMay to July 2012. Diagnostic criteria
of DM followed the guidelines of World
Health Organization (4). TB screening
guidelines were recommended by a con-
sensus of experts. Diagnostic criteria of
active TB followed the International
Standards for TB Care (5). The study was
approved by the ethics committee of
Shandong University. After providing
written informed consent, each patient
was interviewed about their demographics
and medical history, and then chest radio-
graphy was performed. Patients with ab-
normal chest radiographs provided three
sputum specimens for sputum smear and
culture. Patients in our study were diag-
nosed as having active TB if they met one
of three criteria: positive smear, positive
culture, or positive chest radiograph, as
determined by a clinical diagnosis team.
A Poisson regression model was used to
evaluate the associations between TB
and risk factors in patients with DM.

The overall enrollment rate of pa-
tients with DM was 68.7% at both sites.
TB was diagnosed in 14 of 4,085 patients
with DM. Thirteen new TB cases (8 in
Ningyang, 5 in Yishui) included one with

a positive culture, and 12 with a positive
radiograph (none of the new cases had a
positive smear). One case in Yishui was
re-treated and had a positive smear. The
prevalence of TB in patients with DM at
the two sampling sites was 342.7 per
100,000 persons, compared with 42.8
per 100,000 persons in the local general
population (i.e., approximately 8 times
in relative risk). Table 1 presents the de-
mographics and symptoms of the groups
with DM1 TB and DM only. The Poisson
regression further identified the risk fac-
tors in adjusted odds ratio (OR) and
95% CI. Male patients (adjusted OR
5.50 [95% CI 1.70–17.85]) were more
likely to have TB. Normal and overweight
patients (adjusted OR 0.15 [95% CI
0.04–0.56]) were less likely to have TB
than those who were underweight. Pa-
tients with DM 1 TB were more likely to
have symptoms of cough, expectoration,
fever, and fatigue. Compared with patients
with only DM, patients with DM 1 TB
were more like to report anxiety symp-
toms such as feeling nervous and wor-
risome (adjusted OR 4.92 [95% CI
1.66–14.60]) on an one-item scale.

This pilot DM 1 TB screening study
in China’s community sample of patients
with DM found a high relative risk, sug-
gesting that patients with type 2 DM are
a population at high risk for TB. More
efforts need to be made to coordinate
screening, prevention, and treatment for
patients with DM 1 TB in the context of
cross-cutting health systems of TB and
chronic diseases in China.
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Table 1—Demographic characteristics and reported symptoms of patients with diabetes*

Characteristics
Patients with
DM 1 TB

Patients with
DM P value OR (95% CI)

Age (years), mean 6 SD 64.2 6 6.3 62.3 6 10.2 NS
Male sex 10 (71.4) 1,257 (30.9) ,0.01 5.56 (1.74–17.73)
History of active TB 1 (7.1) 53 (1.3) NS 5.74 (0.75–43.89)
Family history of TB 1 (7.1) 74 (1.8) NS 4.11 (0.54–31.44)
Long-term use of
glucocorticoids 1 (7.1) 114 (2.8) NS 2.66 (0.35–20.30)

Use of immunosuppressants 1 (7.1) 100 (2.5) NS 3.03 (0.40–23.19)
BMI ($18.5 kg/m2) 11 (78.6) 3,900 (56.6) ,0.05 0.13 (0.04–0.47)
Anxiety† 6 (42.9) 577 (15.0) ,0.01 4.24 (1.46–12.30)
Duration of diabetes (years)
,1 1 (7.1) 531 (17.1) 1
1–5 5 (35.7) 1,572 (50.7) NS 1.69 (0.20–14.52)
5–10 5 (35.7) 580 (18.7) NS 2.85 (0.04–210.88)
$10 3 (21.4) 416 (13.4) NS 4.82 (0.01–3,062.27)

Symptoms present in
the past month‡

Cough 5 (35.7) 624 (15.3) ,0.05 3.05 (1.02–9.11)
Expectoration 5 (35.7) 452 (11.1) ,0.01 4.41 (1.48–13.16)
Fever
.37.5°C 1 (7.1) 81 (2.0) NS 3.76 (0.49–28.71)
.39°C 1 (7.1) 16 (0.4) ,0.01 18.41 (2.41–140.71)

Fatigue 7 (50.0) 1,134 (27.9) NS 2.58 (0.91–7.36)

Data are n (%) unless otherwise indicated. *Symptoms that were not significantly different are not listed (i.e.,
appetite loss, dyspnea, respiratory distress, insomnia, palpitation, weight loss). †Anxiety was measured using
a one-item scale from the China National Health Services Survey (http://www.moh.gov.cn/mohwsbwstjxxzx/
s8211/200809/37880.shtm). ‡Symptoms present in the past 24 h (i.e., cough, expectoration, fever [.37.5°C
and .39°C], and fatigue) were significantly different.
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