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Analysis of diagnosis delay among
migrant pulmonary tuberculosis
patients in Guangzhou from 2014
to 2022
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Yuhua Du* and Weiyun He*

State Key Laboratory of Respiratory Disease, Guangzhou Key Laboratory of Tuberculosis Research,
Department of Tuberculosis Control and Management, Guangzhou Chest Hospital, Institute of
Tuberculosis, Guangzhou Medical University, Guangzhou, Guangdong, China

Background: Delays in diagnosing pulmonary tuberculosis (PTB) lead to more
severe disease progression and sustained transmission within communities.
This study aimed to assess trends and identify risk factors associated with PTB
diagnosis delays, especially among migrants, in Guangzhou from 2014 to 2022.

Methods: Demographic and clinical information of PTB patients from 2014 to
2022 in Guangzhou were extracted from the PTB Information Management
System (TBIMS). Diagnosis delays were categorized as patient delay (>30 days
from symptoms onset to first care-seeking) and hospital delay (>14 days from
first care-seeking to TB diagnosis). Multivariable logistic regression was used to
analyze the risk factors for these delays.

Results: A total of 35,722 migrant PTB patients were registered in Guangzhou
during the study period, exhibiting distinct characteristics compared to local
residents (n = 44,155). The bacteriological positivity rate among migrants
was significantly lower than that of the local residents (47.68% vs. 52.41%,
p < 0.001). Overall, 44.39% patients experienced a diagnosis delay, comprising
27.90% with patient delay and 29.09% with hospital delay, with both showing
a gradually declining trend over time. Multivariate logistic regression analysis
revealed risk factors for diagnosis delay including female sex, older age, ethnic
minority status, migrant status and re-treated patients, which were similar to
patient delay. Risk factors for hospital delay included, passive case finding, and
re-treated patients. Notably, sputum smear-positivity was positively associated
with both the diagnostic delay (aOR 1.279, 95% Cl: 1.224-1.335) and patient
delay (@aOR 1.642, 95% Cl: 1.563-1.724), but reduced the risk of hospital delay
(@OR 0.906, 95% Cl: 0.866-0.950).

Conclusion: Public health strategies should prioritize improving bacteriological
detection rates among migrants, with targeted efforts for high-risk groups such
as females, the older adult, and ethnic minorities.
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1 Introduction

Pulmonary tuberculosis (PTB), an infectious disease caused by
Mycobacterium tuberculosis (Mtb), is the second leading cause of death
from a single infectious disease worldwide. According to the 2023
global tuberculosis report, the mortality rate of PTB in 2022 was
second only to that of coronavirus disease (COVID-19), almost twice
that of HIV/AIDS (1, 2). This underscores the urgency of effectively
preventing and controlling PTB.

Generally, PTB is a preventable and usually curable disease (3). A
critical component of PTB prevention is early diagnosis. However, early
symptoms of PTB are often non-specific, such as coughing and sputum
production, which are prevalent in most cases, particularly in the older
adult with underlying diseases (4, 5), immunocompromised individuals
and smokers (6). This can lead to delayed interaction with health
services, resulting in a delayed suspicion of PTB (7-9). However, with
patients experiencing delays in seeking medical help and confirmation
of diagnosis, this not only affect individual health, disease prognosis or
even led to death, but also significantly increase the possibility of
transmission, particularly among close household contacts (10, 11).

Since PTB is a social disease that requires social, economic, and
environmental interventions (12), determinants such as poverty,
malnutrition, HIV infection, smoking and diabetes could affect the
number of PTB infections and the incidence of the disease (13). PTB
hits the hardest among the poor and vulnerable populations, especially
migrants (14). In fact, migrants often face significant barriers to
subsidized housing, social security, healthcare and insurance in urban
centers. They are more likely to share crowded living conditions, have
alower socioeconomic status and have a lower level of formal education.
These factors often led to a greater burden of disease for them.

As one of the most important economic centers in southern
China, Guangzhou attracts a large number of migrants from other
provinces of China and overseas with its favorable geographical
location, developed manufacturing and service industries, among
other job opportunities. According to the data from the Guangzhou
Bureau of Statistics (15), by the end of 2022, the registered population
of Guangzhou is 10.3491 million, and the population of migrants is
8.385 million, accounting for approximately half of the total
population. This indicates that Guangzhou can be regarded as a typical
migrant city. However, the PTB preferential policies in Guangzhou
only benefit registered local residents, excluding migrants. Currently,
the situation of PTB among migrants is severe in Guangzhou. Delays
in migrant PTB patients can lead to difficulties in prevention and
control, causing the transmission of the epidemic. In order to draw the
attention of decision-making departments and to tilt more funding
into policies that benefit migrants, our article focused on analyzing the
trend of delays and risk factors among migrant PTB patients in
Guangzhou from 2014 to 2022. The findings could serve as a
theoretical basis for formulating policies to prevent and control PTB
among migrant patients.

2 Methods
2.1 Study setting and data collection

Data regarding PTB patients from 2014 to 2022 in Guangzhou
was extracted from the PTB Information Management System
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(TBIMS), a standardized PTB patient registration system established
by the Chinese Center for Disease Control and Prevention (CDC)
for reporting and managing PTB patients. All healthcare providers
were required to report suspected or laboratory-confirmed PTB
cases within 24 h and refer these cases to designated PTB hospitals
for diagnosis and treatment. Data regarding PTB patients was
collected and entered into TBIMS by trained physicians at designated
hospitals and checked daily by dedicated public health physicians
(16, 17).

We collected the demographic and clinical characteristics of the
patients, including gender (male, female), age (<20 years, 21-30 years,
31-40 years, 41-50 years, 51-60 years, >61 years), ethnicity (Han,
minority), census register (local resident, migrant), occupation
(unemployment, worker, official staff, waiter and retired staff), case
finding (active, passive), treatment history (newly treated, re-treated),
bacteriological results (negative, positive) and first sputum smear
status (negative, positive). Patients with simple TB pleurisy or
extrapulmonary TB and those with missing key information were
excluded from the analysis.

These migrants were defined as those without a Guangzhou
household registration status through the Chinese Hukou system. The
remaining classifications were determined according to the TBIMS
system’s categorization. In the occupational classification, “waiter”
referred to service industries such as catering and customer service.
“worker” referred to individuals engaged in manual labor or production
activities, including those in manufacturing and construction.

2.2 Critical definitions

Active pulmonary TB patients were diagnosed based on the
National Guidelines for PTB Diagnosis in both inpatients and
outpatients (18, 19). Suspected patients provided three sputum
specimens for bacteriological confirmation. And patients with positive
bacterial cultures were confirmed as such if at least one of the following
tests was positive: sputum smear, culture, or molecular testing.

The diagnosis delay, defined as the total time interval between the
symptom onset and final diagnosis of TB, encompassing two
components: patient delay (exceeding 30 days between symptom
onset and initial healthcare-seeking) and hospital delay (exceeding
14 days between first healthcare-seeking to the confirmed diagnosis
of TB). A case was considered to have diagnosis delay if either patient
delay or hospital delay was present (11, 17, 20, 21).

2.3 Statistical analysis

The data was collected and cleaned in Excel. Continuous variables
were presented as mean (standard deviation, SD) or medians
(interquartile range, IQR), and categorical variables were presented as
n (percent). Differences in categorical variables between groups were
compared using a chi-square test to screen for the related factors of
patient and hospital delays. Variables with a p-value <0.05 were
included in the multivariable logistic regression model to estimate the
adjusted odds ratios (aOR) with the 95% confidence intervals (CI) of
the independent risk factors. The difference was considered
statistically significant when p < 0.05. All the statistical analyses were
performed in SPSS 24.0 and R (v4.2.2).
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3 Results
3.1 Study population

From 2014 to 2022, a total of 79,877 active TB patients were
registered in Guangzhou, with the number of registered patients
decreasing each year, from 10,989 to 6,355 patients. Among them,
35,722 cases (44.72%) were migrant PTB patients. The proportion of
migrant PTB patients went from 31.04% in 2014 to 46.78% in 2022
(Figure 1), this proportion increased year by year, but in the last
5 years stabilized.

Migrants differed significantly from local residents in various
characteristics, including a higher percentage of females (34.14% vs.
30.69%) and ethnic minority patients (3.49% vs. 0.57%). The age
groups of the migrants were mainly 21-30 years old (36.10%) and
31-40 years old (20.68%), while among the local residents, the age
group with the largest proportion was those over 61 years old
(30.38%). Additionally, 95.08% of migrants were newly treated
patients, with occupations mainly including unemployed (60.46%),
waiter (12.14%), worker (21.04%). The proportion of active patient
case finding (50.50%) among migrants was lower than that (56.56%)
among the local residents (y* = 291.19, p < 0.001). Moreover, 11,675
migrant cases (32.68%) tested positive for their first sputum smear
(Table 1).

10.3389/fpubh.2025.1399688

3.2 The trend of bacteriological positivity
rate

During the study period, 50.30% (40,176/79,877) of patients were
diagnosed with bacteriologically confirmed pulmonary tuberculosis,
and this proportion showed a gradual upward trend. The
bacteriological positivity rate of PTB patients among local residents
gradually increased from 44.51% (3,373/7,578) in 2014 to 46.54%
(2,378/5,110) in 2017, then experienced a sharp rise to 55.97%
(2,625/4,690) in 2018 and continued to rise to 61.96% (2,767/4,466)
in 2019. Thereafter, it slightly decreased to 60.11% (2,033/3,382) in
2022. The bacteriological positivity rate of PTB patients among
migrants showed a slow upward trend, rising from 42.7% (1,457/3,411)
in 2014 to 53.14% (1,580/2,973) in 2022. The bacteriological positivity
rate of migrant PTB patients was lower than that of local residents,
and this difference was statistically significant (y* = 176.42, p < 0.001)
(Table 1). A notable increase was observed in 2018, primarily
attributed to the promotion of molecular testing techniques.

3.3 The trend of diagnosis delays

To determine the trends in diagnostic delay, including patient
delay and hospital delay, we analyzed the annual delay rates from 2014
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FIGURE 1
Numbers, proportions and bacteriological results of PTB patients in Guangzhou from 2014 to 2022. (A) The bar charts show the number of PTB
patients, the line graph shows the proportions of local residents and migrants among PTB patients. Gray represents the total number, blue represents
local residents, and orange represents migrants. (B,C) The cumulative bar charts display the bacteriological results of local and migrant PTB patients.
The line graphs represent the bacteriological positive rates. Gray indicates the number of negative cases, blue represents local residents, and orange
represents migrants.
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TABLE 1 Basic characteristics of the PTB patients in Guangzhou from 2014 to 2022, stratified by the census register status.

Characters Total (n = 79,877) Local resident Migrant
(n = 44,155) (n = 35,722)

Gender 107.40 <0.001
Male 54,130 (67.77) 30,603 (69.31) 23,527 (65.86)
Female 25,747 (32.23) 13,552 (30.69) 12,195 (34.14)

Age 9,878.51 <0.001
<20 5,636 (7.06) 3,050 (6.91) 2,586 (7.24)
21-30 20,302 (25.42) 7,405 (16.77) 12,897 (36.10)
31-40 13,030 (16.31) 5,644 (12.78) 7,386 (20.68)
41-50 12,540 (15.70) 6,284 (14.23) 6,256 (17.51)
51-60 12,414 (15.54) 8,357 (18.93) 4,057 (11.36)
261 15,955 (19.97) 13,415 (30.38) 2,540 (7.11)

Ethnicity 913.27 <0.001
Han 78,379 (98.12) 43,903 (99.43) 34,476 (96.51)
Minority 1,498 (1.88) 252 (0.57) 1,246 (3.49)

Occupation 6,110.06 <0.001
Unemployment 42,699 (53.46) 21,102 (47.79) 21,597 (60.46)
Worker 17,152 (21.47) 9,635 (21.82) 7,517 (21.04)
Official staff 3,734 (4.67) 2,350 (5.32) 1,384 (3.87)
Waiter 7,040 (8.81) 2,705 (6.13) 4,335 (12.14)
Retired staff 9,252 (11.58) 8,363 (18.94) 889 (2.49)

Case finding 291.19 <0.001
Active 43,014 (53.85) 24,973 (56.56) 18,041 (50.50)
Passive 36,863 (46.15) 19,182 (43.44) 17,681 (49.50)

Treatment history 341.80 <0.001
Newly treated 74,489 (93.25) 40,525 (91.78) 33,964 (95.08)
Re-treated 5,388 (6.75) 3,630 (8.22) 1,758 (4.92)

First sputum smear status 205.51 <0.001
Negative 51,617 (64.62) 27,570 (62.44) 24,047 (67.32)
Positive 28,260 (35.38) 16,585 (37.56) 11,675 (32.68)

Bacteriological results 176.42 <0.001
Negative 39,701 (49.70) 21,013 (47.59) 18,688 (52.32)
Positive 40,176 (50.30) 23,142 (52.41) 17,034 (47.68)

Patient delay* 12 (1,35) 12 (1,34) 11 (1,36) 3.92 0.048
<30 days 57,594 (72.10) 31,962 (72.39) 25,632 (71.75)
>30 days 22,283 (27.90) 12,193 (27.61) 10,090 (28.25)

Hospital delay* 6(1,17) 6(1,17) 6(2,17) 5.39 0.020
<14 days 56,640 (70.91) 31,458 (71.24) 25,182 (70.49)
>14 days 23,237 (29.09) 12,697 (28.76) 10,540 (29.51)

Diagnosis delay* 26 (12,60) 26 (12.59) 27 (12,60) 291 0.088
No 44,422 (55.61) 24,675 (55.88) 19,747 (55.28)
Yes 35,455 (44.39) 19,480 (44.12) 15,975 (44.72)

Data are presented as the n (percentages), Statistical significance between local residents and migrants were tested by the chi-square.
“The delay time of the patient was represented by the median (quartile), and whether there was a delay was represented by n (percentage). The difference in whether there was a delay between
local residents and migrants was compared using chi-square values.

to 2022 (Figure 2). Overall, the diagnostic delay rate rose from 47.78% (> = 14.24, p < 0.001). The patient delay rate showed a downward
in 2014 to a peak of 55.52% in 2018. Although it decreased by 2022,it  trend, decreasing from 29.26% in 2014 to 25.77% in 2022, with a
remained at a high level of 45.82%, with a statistically significant trend  statistically significant trend (y* = 8.70, p < 0.001). Conversely, the
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Trends in delays among local and migrant PTB patients in Guangzhou from 2014 to 2022. The figure illustrates the trends regarding patient delay,
hospital delay, and diagnosis delay among PTB patients from 2014 to 2022. We conduct stratified analyses for local residents and migrants. The shaded
areas denote the 95% confidence intervals of the annual estimates. Orange indicates bacteriologically positive cases, blue represents bacteriologically

overall hospital delay rate increased initially, peaking at 34.45% in
2018 before gradually declining to 24.22% in 2022, with a statistically
significant trend (y* = 70.98, p < 0.001).

For migrant patients, the median diagnostic delay was 27 days
(IQR 12-60 days), with the median patient delay being 11 days (IQR
1-36 days) and the median hospital delay being 6 days (IQR
2-17 days). Diagnostic delay occurred in 18,540 (51.90%) migrant
patients, compared with 22,356 (50.63%) local patients, with a
statistically significant difference (y* = 12.75, p < 0.001) (Table 1). A
total of 28.25% (10,090/35,722) of migrants experienced patient delay,
a proportion higher than that of local residents (27.61%,
12,193/44,155), with a statistically significant difference (* = 3.92,
p =0.048). Additionally, 29.51% (10,540/35,722) of migrants had
hospital delay, higher than local residents (28.76%, 12,697/44,155),
with a statistically significant difference (y* = 5.39, p = 0.020).

3.4 Risk factors of diagnosis delays

In the logistic regression model of diagnostic delay, significant
differences between delayed and non-delayed patients were observed
in age, ethnicity, household registration, occupation, case-finding
method, treatment history, initial sputum smear positivity, and
bacteriological results (Supplementary Table 3). The multivariate
model identified independent risk factors for diagnostic delay as
female sex (aOR 1.057, 95% CI: 1.025-1.089, p < 0.001); older age
groups (41-50 years: aOR 1.094, 95% CI: 1.026-1.167; 51-60 years:
aOR 1.094, 95% CI: 1.026-1.167; >61 years: aOR 1.106, 95% CI:
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1.033-1.185); migrant population (aOR 1.074, 95% CI: 1.042-1.107,
P <0.001); re-treated patients (aOR 1.135, 95% CI: 1.072-1.201,
P <0.001); and sputum smear-positive patients (aOR 1.279, 95% CI:
1.224-1.335, p < 0.001). In contrast, waiter (aOR 0.85, 95% CI: 0.808-
0.895, p <0.001), retired staff (aOR 0.939, 95% CI: 0.888-0.994,
p =0.030) had a lower risk of diagnostic delay. Additionally, minority
(aOR 1.049, 95% CI: 0.945-1.164, p = 0.369) worker (aOR 1.017, 95%
CI: 0.98-1.055, p = 0.369), official staff (aOR 0.939, 95% CI: 0.888-
0.994, p = 0.081) and bacteriological positivity (aOR 1.013, 95% CI:
0.972-1.056, p =0.530) showed no significant association with
diagnostic delay in the model (Table 2).

Given that the causes of patient and hospital delays may differ,
we compared the demographic and clinical characteristics of patients
with and without these delays. For patient delay, significant differences
were observed between delayed and non-delayed patients in age,
ethnicity, household registration, occupation, case-finding, treatment
history, initial sputum smear positivity, and bacteriological results
(Supplementary Table 1). In the multivariate logistic regression model,
independent risk factors for patient delay included female sex (aOR
1.111, 95% CI: 1.073-1.149), older age groups (21-30 years: aOR
1.094, 95% CI: 1.019-1.174; 31-40 years: aOR 1.249, 95% CI: 1.160-
1.345; 41-50 years: aOR 1.350, 95% CI: 1.253-1.454; 51-60 years: aOR
1.405, 95% CI: 1.304-1.514; >61 years: aOR 1.425, 95% CI: 1.317-
1.541), ethnic minority status (aOR 1.197, 95% CI: 1.071-1.338),
migrant population (aOR 1.114, 95% CI: 1.077-1.153), re-treated
patients (aOR 1.100, 95% CI: 1.035-1.169), and sputum smear-
positive patients (aOR 1.642, 95% CI: 1.563-1.724). Conversely,
official staff (aOR 0.881, 95% CI: 0.828-0.938) and patients identified
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TABLE 2 Risk factors for patient, hospital and diagnosis delays identified by multivariable logistic regression.

Characters

Diagnosis delay

aOR (95%Cl)

p-value

Patient delay

aOR (95%Cl)

p-value

10.3389/fpubh.2025.1399688

Hospital delay

aOR (95%Cl)

p-value

Sex: female (vs. male) 1.057 (1.025, 1.089) <0.001 1.111 (1.073, 1.149) <0.001 0.984 (0.954, 1.018) 0.358
Age: (vs. £20 years)
21-30 years 1(0.942, 1.063) 0.989 1.094 (1.019, 1.174) 0.013 0.933 (0.873, 0.996) 0.037
31-40 years 1.051 (0.986, 1.12) 0.127 1.249 (1.16, 1.345) <0.001 0.897 (0.837,0.961) 0.002
41-50 years 1.094 (1.026, 1.167) 0.006 1.35 (1.253, 1.454) <0.001 0.902 (0.842, 0.967) 0.004
51-60 years 1.094 (1.026, 1.167) 0.006 1.405 (1.304, 1.514) <0.001 0.871 (0.811, 0.935) <0.001
261 years 1.106 (1.033, 1.185) 0.004 1.425 (1.317, 1.541) <0.001 0.883 (0.813, 0.951) 0.001
Ethic: minority (vs. Han) 1.049 (0.945, 1.164) 0.369 1.197 (1.071, 1.338) 0.002 0.905 (0.805, 1.015) 0.088
Census register: migrant
1.074 (1.042, 1.107) <0.001 1.114 (1.077,1.153) <0.001 1.005 (0.975, 1.039) 0.770
(vs. local)
Occupation (vs. unemployment)
Worker 1.017 (0.980, 1.055) 0.369 0.99 (0.951, 1.031) 0.631 1.018 (0.978, 1.059) 0.395
Official staff 0.941 (0.879, 1.007) 0.081 0.886 (0.819, 0.959) 0.003 1.006 (0.936, 1.085) 0.868
Waiter 0.85 (0.808, 0.895) <0.001 0.732 (0.688, 0.778) <0.001 1.037 (0.987, 1.096) 0.209
Retired staff 0.939 (0.888, 0.994) 0.030 0.881 (0.828, 0.938) <0.001 1.005 (0.945, 1.07) 0.875
Case finding: active (vs.
0.773 (0.751, 0.796) <0.001 0.935 (0.905, 0.965) <0.001 0.76 (0.736, 0.784) <0.001
passive)
History: re-treated (vs.
1.135 (1.072, 1.201) <0.001 1.1 (1.035, 1.169) 0.002 1.08 (0.018, 1.15) 0.015
newly treated)
Smear-Positivity 1.279 (1.224, 1.335) <0.001 1.642 (1.563, 1.724) <0.001 0.906 (0.866, 0.95) <0.001
Bacteria Positivity 1.013 (0.972, 1.056) 0.530 1.045 (0.995, 1.096) 0.076 0.981 (0.931, 1.026) 0.402

aOR, adjusted Odds Ratio; CI, Confidential Interval.
The bolded items indicate statistically significant results (P < 0.05).

through active case-finding (aOR 0.935, 95% CI: 0.905-0.965) had a
lower risk of patient delay (Table 2).

For hospital delay, significant differences between delayed and
non-delayed patients were found in age, household registration,
occupation, case-finding, initial sputum smear positivity, and
bacteriological results (Supplementary Table 2). Multivariate
analysis showed that re-treated patients (aOR 1.080, 95% CI:
1.018-1.150, p = 0.015) had a higher risk of hospital delay, while
active case finding (aOR 0.760, 95% CI: 0.736-0.784, p < 0.001)
and sputum smear-positive patients (aOR 0.906, 95% CI: 0.866—
0.950, p < 0.001) had a lower risk. Compared with the reference
group (0-20 years), individuals aged 21 years and older had a
lower risk of hospital delay. Female sex, ethnic minority status,
migrant population, occupation types and bacteriological
positivity were not significantly associated with hospital delay in
this model (Table 2).

3.5 Subgroup analysis in local and migrant
PTB patients

Through subgroup multivariate logistic regression analyses with
consistent covariate adjustment, we compared aORs for delays
between migrant and local populations.

For diagnostic delay, in the local population, risk factors include
females (aOR 1.055, 95% CI 1.012-1.1), those aged 31-40 (aOR 1.12,
95% CI 1.024-1.226), 41-50 (aOR 1.144, 95% CI 1.047-1.251), 51-60
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(aOR 1.165, 95% CI 1.069-1.269), 61 years and above (aOR 1.156,
95% CI 1.059-1.263) compared to those under 20 years old, re-treated
patients (aOR 1.143, 95% CI 1.066-1.226), and sputum smear-positive
individuals (aOR 1.228, 95% CI 1.159-1.301), while waiters (aOR
0.869, 95% CI 0.8-0.943) and active case finding (aOR 0.767, 95% CI
0.737-0.798) act as protective factors (Table 3). Among migrant
populations, waiters (aOR 0.836, 95% CI 0.782-0.893), retired staff
(aOR 0.804, 95% CI 0.690-0.936), and active case finding (aOR 0.782,
95% CI 0.749-0.816) are protective factors, yet sputum smear-positive
migrants have a notably higher diagnostic delay risk (aOR 1.349, 95%
CI: 1.264-1.441) than local sputum smear-positive individuals (aOR
1.228, 95% CI: 1.159-1.301) (Table 4).

For patient delay, female sex was a significant risk factor in both
groups, with a higher effect size among migrants (aOR 1.159, 95% CI:
1.103-1.218) compared with local residents (aOR 1.067, 95% CI:
1.018-1.118). Ethnic minority status was associated with increased
patient delay only in migrants (aOR 1.266, 95% CI: 1.121-1.430),
whereas no significant association was observed in local residents
(aOR 0.890, 95% CI: 0.665-1.190). Sputum smear-positivity conferred
a more pronounced risk in migrants (aOR 1.823, 95% CI: 1.694-1.963)
compared with local residents (aOR 1.514, 95% CI: 1.419-1.616).
Retired patients exhibited lower patient delay risk in both groups, with
a stronger protective effect among migrants (aOR 0.762, 95% CI:
0.643-0.902) than local residents (aOR 0.902, 95% CI: 0.841-0.967).
In contrast to patient and diagnostic delays, the magnitude of
differences in factor effects between migrants and local residents was
relatively small for hospital delay.
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TABLE 3 Risk factors for patient, hospital and diagnosis delays identified by multivariable logistic regression among local PTB patients.

Characters (local)

Patient delay

Hospital delay

10.3389/fpubh.2025.1399688

Diagnosis delay

aOR (95%Cl) p-value aOR (95%Cl) p-value aOR (95%Cl) p-value
Sex: female (vs. male) 1.067 (1.018, 1.118) 0.007 1.012 (0.967, 1.06) 0.606 1.055 (1.012, 1.1) 0.012
Age: (vs. £20 years)
21-30 years 1.213 (1.091, 1.347) <0.001 0.925 (0.843, 1.015) 0.101 1.045 (0.959, 1.139) 0.316
31-40 years 1.439 (1.291, 1.605) <0.001 0.888 (0.805, 0.98) 0.018 1.12 (1.024, 1.226) 0.014
41-50 years 1.588 (1.428, 1.766) <0.001 0.87 (0.789, 0.958) 0.005 1.144 (1.047, 1.251) 0.003
51-60 years 1.635 (1.475, 1.813) <0.001 0.867 (0.789, 0.952) 0.003 1.165 (1.069, 1.269) 0.001
261 years 1.609 (1.448, 1.787) <0.001 0.878 (0.798, 0.967) 0.008 1.156 (1.059, 1.263) 0.001
Ethic: minority (vs. Han) 0.89 (0.665, 1.19) 0.430 0.95 (0.722, 1.249) 0.712 0.918 (0.715, 1.177) 0.499
Occupation (vs. unemployment)
Worker 0.968 (0.915, 1.024) 0.253 1.028 (0.972, 1.087) 0.329 1.023 (0.972, 1.076) 0.385
Official staff 0.898 (0.812, 0.993) 0.035 1.019 (0.925, 1.122) 0.706 0.952 (0.873, 1.039) 0.270
Waiter 0.7 (0.634, 0.774) <0.001 1.109 (1.015, 1.212) 0.022 0.869 (0.8, 0.943) 0.001
Retired staff 0.902 (0.841, 0.967) 0.003 1.013 (0.944, 1.087) 0.722 0.963 (0.904, 1.026) 0.242
Case finding: active (vs.
0.881 (0.843, 0.921) <0.001 0.783 (0.75, 0.818) <0.001 0.767 (0.737, 0.798) <0.001
passive)
History: re-treated (vs.
newly treated) 1.101 (1.021, 1.186) 0.012 1.1(1.018,1.187) 0.015 1.143 (1.066, 1.226) <0.001
Smear-Positivity 1.514 (1.419, 1.616) <0.001 0.927 (0.87, 0.989) 0.021 1.228 (1.159, 1.301) <0.001
Bacteria Positivity 1.064 (0.997, 1.136) 0.063 0.96 (0.903, 1.022) 0.200 1.013 (0.958, 1.072) 0.643

aOR, adjusted Odds Ratio; CI, Confidential Interval.
The bolded items indicate statistically significant results (P < 0.05).

TABLE 4 Risk factors for patient, hospital and diagnosis delays identified by multivariable logistic regression among migrant PTB patients.

Characters Patient delay Hospital delay Diagnosis delay
(migrant) . . .
aOR (95%Cl) p-value aOR (95%Cl) p-value aOR (95%Cl) p-value
Sex: female (vs. male) 1.159 (1.103, 1.218) <0.001 0.953 (0.908, 1.001) 0.057 1.056 (1.01, 1.105) 0.017
Age: (vs. £20 years)
21-30 years 0.974 (0.884, 1.073) 0.593 0.942 (0.858, 1.033) 0.203 0.948 (0.87, 1.033) 0.222
31-40 years 1.087 (0.981, 1.204) 0.109 0.902 (0.818, 0.995) 0.040 0.979 (0.894, 1.072) 0.648
41-50 years 1.146 (1.033, 1.273) 0.010 0.932 (0.843, 1.031) 0.172 1.035 (0.943, 1.137) 0.464
51-60 years 1.178 (1.054, 1.318) 0.004 0.875 (0.784, 0.976) 0.016 1.007 (0.911, 1.113) 0.895
261 years 1.278 (1.121, 1.457) <0.001 0.898 (0.788, 1.023) 0.106 1.077 (0.956, 1.214) 0.221
Ethic: minority (vs. Han) 1.266 (1.121, 1.43) <0.001 0.892 (0.786, 1.012) 0.075 1.076 (0.96, 1.207) 0.210
Occupation (vs. unemployment)
Worker 1.007 (0.949, 1.069) 0.814 1.011 (0.953, 1.071) 0.724 1.011 (0.958, 1.066) 0.702
Official staff 0.84 (0.738, 0.955) 0.008 1.001 (0.885, 1.131) 0.992 0.918 (0.821, 1.025) 0.128
Waiter 0.746 (0.689, 0.807) <0.001 0.993 (0.923, 1.068) 0.845 0.836 (0.782, 0.893) <0.001
Retired staff 0.762 (0.643, 0.902) 0.002 0.916 (0.771, 1.087) 0.316 0.804 (0.69, 0.936) 0.005
Case finding: active (vs.
1.002 (0.955, 1.051) 0.946 0.733 (0.7, 0.768) <0.001 0.782 (0.749, 0.816) <0.001
passive)
History: re-treated (vs.
1.094 (0.986, 1.215) 0.090 1.045 (0.938, 1.164) 0.424 1.118 (1.013, 1.234) 0.027
newly treated)
Smear-Positivity 1.823 (1.694, 1.963) <0.001 0.88 (0.819, 0.945) <0.001 1.349 (1.264, 1.441) <0.001
Bacteria Positivity 1.013 (0.943, 1.089) 0.715 1.007 (0.942, 1.076) 0.845 1.01 (0.95, 1.074) 0.749
aOR, adjusted Odds Ratio; CI, Confidential Interval.
The bolded items indicate statistically significant results (P < 0.05).
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4 Discussion

The global pandemic was still ongoing, and the situation of
epidemic prevention and control was still severe. The long-term
epidemiological trend of PTB deserved continuous attention (22, 23).
Our government always attached great importance to PTB prevention
and treatment. Since 2001, the State Council issued three National
Tuberculosis Prevention and Control Programs and a series of
programmatic documents on PTB prevention and control (24-27).
This study focuses on the trends and risk factors for patient, hospital
and diagnosis delays among migrant TB patients in Guangzhou from
2014 to 2022. During the study period, the number of TB patients in
Guangzhou decreased annually, with a corresponding decline in the
reported incidence rate.

A total of 35,722 migrant PTB patients were mainly characterized
by a higher percentage of females (34.14% vs. 30.69%), a greater
proportion of ethnic minorities (3.49% vs. 0.57%), a higher rate of
newly diagnosed patients (95.08% vs. 91.78%), and a younger age
structure, with a significantly higher proportion of individuals under
40 years (64.02% vs. 36.46%). The occupations of these migrants were
mostly blue-collar workers in the service industry, workers, and
unemployed individuals with generally lower incomes, potentially
facing greater healthcare barriers such as inconvenient medical
insurance reimbursement, limited time, and insufficient social support
(28), which may increase their risk of delayed diagnosis.

During the study period, 27.90% of patients experienced patient
delay >30 days, 29.09% had hospital diagnostic delay >14 days, and
44.39% had diagnostic delay >30 days. Although the overall delay
rates for both local and migrant TB patients in Guangzhou showed a
downward trend from 2014 to 2022, multivariate logistic regression
indicated that migrants had a significantly higher risk of delays. Key
risk factors for patient and diagnostic delays among migrants included
female sex, older age, and ethnic minority status. These findings align
with a meta-analysis (29) involving 19 low-and lower-middle-income
countries, where females, ethnic minorities, and older patients often
exhibit lower healthcare awareness and weaker willingness to seek
medical services (30). In fact, these groups are also more likely to face
substantial economic burdens related to TB treatment costs (31, 32),
highlighting the need for targeted TB prevention and control efforts
for these high-risk populations.

Sputum smear-positivity was identified as a risk factor for both
patient and diagnostic delays but a protective factor for hospital
diagnosis. As shown in Figure 2, patients with negative
bacteriological results had relatively higher hospital delay rates,
consistent with a study in Ethiopia (33). Bacteriologically negative or
sputum smear-negative patients often await culture results and
subsequent medical consultations, a process that prolongs hospital
delays. However, sputum smear-positive patients, due to their high
infectivity from abundant Mycobacterium tuberculosis in sputum,
pose an increased risk of disease transmission when experiencing
care-seeking delays, threatening public health security. Moreover,
active case-finding was a protective factor against care-seeking
delays, yet passive case finding accounted for 46.15% of cases,
possibly due to non-specific TB symptoms (prone to misdiagnosis
with other diseases) and patients’ fears of social stigma and isolation
following a positive diagnosis. This underscores the urgency of
strengthening health education to encourage earlier and more
proactive screening (34).
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Bacteriological examination is a primary step in identifying
infectious sources and effectively controlling TB epidemics. Rapid
and accurate bacteriological testing is critical to reducing
misdiagnosis and enabling effective TB diagnosis and treatment.
Our data showed that the bacteriological positivity rate among
migrants was lower than that among local residents, possibly due
to: (1) a higher proportion of newly treated migrant patients with
lower sputum test compliance, reducing detected positive cases;
(2) potential quality issues with sputum specimens, especially
among newly treated migrants. Studies have shown that
interventions to improve sputum specimen quality can significantly
increase bacteriological positivity in newly diagnosed patients
(28), and (3) limited economic and medical insurance support,
leading to lower utilization of molecular testing among migrants.
To address these issues, efforts should be made to enhance the
living conditions and lifestyle of the migrants, increase the rate of
sputum examination among newly treated patients, elevate the
quality of sputum specimens, and provide financial and health
insurance support.

The limitation of this study is that self-reported symptom onset
dates may be subjective, potentially introducing reporting bias. While
the logistic regression model identified risk factors for TB diagnostic
delay, it has limitations in inferring causal relationships, warranting
further research.

In conclusion, our study reveals the trends and risk factors for
patient, hospital and diagnosis delays among PTB patients in
Guangzhou from 2014 to 2022. These findings are valuable for
formulating targeted TB prevention and control policies and
interventions for migrant populations.

Data availability statement

The original contributions presented in the study are included in
the article/Supplementary material, further inquiries can be directed
to the corresponding authors.

Ethics statement

The studies involving humans were approved by Guangzhou
Chest Hospital Ethics Committee. The studies were conducted in
accordance with the local legislation and institutional requirements.
Written informed consent for participation was not required from the
participants or the participants legal guardians/next of
kin in accordance with the national legislation and institutional

requirements.

Author contributions

YE: Conceptualization, Data curation, Formal analysis,
Visualization, Writing — original draft. KL: Resources, Writing —
review & editing. JY: Investigation, Writing — review & editing. YL:
Investigation, Writing - review & editing. GW: Resources, Writing —
review & editing. YD: Funding acquisition, Resources, Supervision,
Writing - review & editing. WH: Funding acquisition, Resources,

Writing - review & editing.

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1399688
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Feng et al.

Funding

The author(s) declare that financial support was received for
the research and/or publication of this article. This study
was supported by Science and Technology Program of
Guangzhou (2023A03J0539, 2023B03J1303, 2024A03]J0588, and
2025A03]3941).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

References

1. Millington KA, White RG, Lipman M, Mcquaid CE, Hauser J, Wooding V, et al. The
2023 un high-level meeting on tuberculosis: renewing hope, momentum, and
commitment to end tuberculosis. Lancet Respir Med. (2024) 12:10-3. doi:
10.1016/52213-2600(23)00409-5

2. World Health Organization. Global tuberculosis report 2023. Geneva: World
Health Organization (2023).

3. Reid M, Agbassi YJP, Arinaminpathy N, Bercasio A, Bhargava A, Bhargava M, et al.
Scientific advances and the end of tuberculosis: a report from the lancet commission on
tuberculosis. Lancet. (2023) 402:1473-98. doi: 10.1016/S0140-6736(23)01379-X

4. Choate R, Pasquale CB, Parada NA, Prieto-Centurion V, Mularski RA, Yawn BP.
The burden of cough and phlegm in people with copd: a copd patient-powered research
network study. Chronic Obstr Pulm Dis. (2020) 7:49-59. doi: 10.15326/jcopdf.7.
1.2019.0146

5. Dicpinigaitis PV, Birring SS, Blaiss M, Mcgarvey LP, Morice AH, Pavord ID, et al.
Demographic, clinical, and patient-reported outcome data from 2 global, phase 3 trials
of chronic cough. Ann Allergy Asthma Immunol. (2023) 130:60-6. doi:
10.1016/j.anai.2022.05.003

6. Chung KE, Pavord ID. Prevalence, pathogenesis, and causes of chronic cough.
Lancet. (2008) 371:1364-74. doi: 10.1016/S0140-6736(08)60595-4

7. Labuda SM, Mcdaniel CJ, Talwar A, Braumuller A, Parker S, Mcgaha S, et al.
Tuberculosis outbreak associated with delayed diagnosis and long infectious periods in
rural Arkansas, 2010-2018. Public Health Rep. (2022) 137:94-101. doi:
10.1177/0033354921999167

8. Regan M, Li Y, Swartwood NA, Barham T, Asay GRB, Cohen T, et al. Racial and
ethnic disparities in diagnosis and treatment outcomes among us-born people diagnosed
with tuberculosis, 2003-19: an analysis of national surveillance data. Lancet Public
Health. (2024) 9:e47-56. doi: 10.1016/S2468-2667(23)00276-1

9. Xiao W, Chen B, Huang D, Chan O, Wei X, Zhou L, et al. Comparison of delay in
tuberculosis diagnosis between migrants and local residents in an eastern county of
China: an analysis of the electronic data between 2015 and 2019. Front Public Health.
(2021) 9:758335. doi: 10.3389/fpubh.2021.758335

10. Sun H, Ma Z, Ai F, Han B, Li P, Liu J, et al. Insidious transmission of Mycobacterium
tuberculosis in Ordos, China: a molecular epidemiology study. Eur ] Clin Microbiol Infect
Dis. (2024) 43:305-12. doi: 10.1007/s10096-023-04730-6

11. Zhang L, Weng T, Wang H, Sun F, Liu Y, Lin K, et al. Patient pathway analysis of
tuberculosis diagnostic delay: a multicentre retrospective cohort study in China. Clin
Microbiol Infect. (2021) 27:1000-6. doi: 10.1016/j.cmi.2020.12.031

12. Guo T, Tian S, Xin H, Du ], Cao X, Feng B, et al. Impact of fine particulate matter
on latent tuberculosis infection and active tuberculosis in older adults: a population-
based multicentre cohort study. Emerg Microbes Infect. (2024) 13:2302852. doi:
10.1080/22221751.2024.2302852

13. Adebayo BI, Adejumo OA, Odusanya OO. Health-related quality of life among
adults newly diagnosed with pulmonary tuberculosis in Lagos state, Nigeria: a
prospective study. Qual Life Res. (2024) 33:157-68. doi: 10.1007/s11136-023-03506-x

14. Yang C, Lu L, Warren JL, Wu J, Jiang Q, Zuo T, et al. Internal migration and
transmission dynamics of tuberculosis in shanghai, China: an epidemiological, spatial,
genomic analysis. Lancet Infect Dis. (2018) 18:788-95. doi: 10.1016/S1473-3099(18)30218-4

15. Guangzhou bureau of statistics, national bureau of statistics guangzhou
investigation team. Guangzhou statistical yearbook 2023. Beijing: China Statistics Press.
(2023). Available online at: https://tjj.gz.gov.cn/datav/admin/home/www_nj/2023/index.
html. (Accessed 24 April, 2025).

16. Wang X, Li Y, Fu Q, Zhou M. Trends of a decade in risk factors of patient delay
among pulmonary tuberculosis patients during fast aging and urbanization - analysis

Frontiers in Public Health

10.3389/fpubh.2025.1399688

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fpubh.2025.1399688/
full#supplementary-material

of surveillance data from 2008 to 2017 in Wuhan, China. BMC Public Health. (2023)
23:803. doi: 10.1186/s12889-023-15707-7

17.Hong C, Wang E, Zhang Y, Tao E Ji L, Lai P, et al. Time-trend analysis of
tuberculosis diagnosis in Shenzhen, China between 2011 and 2020. Front Public Health.
(2023) 11:1059433. doi: 10.3389/fpubh.2023.1059433

18. Bureau of Disease Prevention and Control of the Ministry of Health, Department
of Medical Administration of the Ministry of Health, Chinese Center for Disease
Control and Prevention. Guidelines for Implementing the National Tuberculosis
Control Program in China (version 2008). Beijing: China Union Medical University
Press. (2018). Available online at: https://tb.chinacdc.cn/zcfg/sszn/201207/
120120711_64166.htm (Accessed 24 April 2025).

19. The people’s republic of china national health and family planning commission.
Diagnosis of pulmonary tuberculosis. Beijing, china. (2017). Available online at: www.
nhc.gov.cn/ewebeditor/uploadfile/2017/12/20171212154852389.pdf. (accessed
December 13, 2023).

20. Youli J, Peize Z, Guofang D, Jingfang C. Research progress on diagnostic delay of
tuberculosis patients and its influencing factors. ] Tuberc Lung Dis. (2021) 2:289-93. doi:
10.3969/j.issn.2096-8493.20210073

21. World Health Organization. Early detection of tuberculosis: an overview of
approaches, guidelines and tools. Geneva: World Health Organization (2011).

22. Dale KD, Trauer JM, Dodd PJ, Houben RMGJ, Denholm JT. Estimating long-term
tuberculosis reactivation rates in Australian migrants. Clin Infect Dis. (2020) 70:2111-8.
doi: 10.1093/cid/ciz569

23. Martial NT, Mubarik S, Yu C. Long-term trends of tuberculosis incidence and
mortality in four central African countries. Sci Rep. (2021) 11:16624. doi:
10.1038/s41598-021-95967-8

24. The General Office of the State Council. Notice of the General Office of the State
Council on Printing and Distributing the National tuberculosis Prevention and Control Plan
for the 13th Five Year Plan (GBF [2017] No. 16). (2017). Available online at: https://www.gov.
cn/zhengce/content/2017-02/16/content_5168491.htm (Accessed 24 April, 2025).

25. General Office of the State Council. Notice of the general office of the state council
on printing and distributing the national tuberculosis prevention and control plan
(2011-2015). (2001). Available online at: https://www.gov.cn/gongbao/content/2001/
content_61160.htm (accessed December 13, 2023)

26. The General Office of the State Council. Notice of the general office of the state
council on printing and distributing the national tuberculosis prevention and control
plan (2001-2010). (2001). Available online at: https://www.gov.cn/gongbao/
content/2001/content_61160.htm (accessed December 13, 2023)

27.National health commission, national development and reform commission,
ministry of education, ministry of science and technology, ministry of civil affairs,
ministry of finance, poverty alleviation office of the state council, and national medical
insurance bureau action plan for combating tuberculosis (2019-2022), guo wei disease
control and development (2019). Available online at: https://www.gov.cn/gongbao/
content/2019/content_5437149.htm (accessed December 13, 2023)

28.Bhat J, Rao V, Muniyandi M, Yadav R, Karforma C, Luke C. Impact of sputum
quality and quantity on smear and culture positivity: findings from a tuberculosis

prevalence study in Central India. Trans R Soc Trop Med Hyg. (2014) 108:55-6. doi:
10.1093/trstmh/trt100

29. Teo AK], Singh SR, Prem K, Hsu LY, Yi S. Duration and determinants of delayed
tuberculosis diagnosis and treatment in high-burden countries: a mixed-methods
systematic review and meta-analysis. Respir Res. (2021) 22:251. doi:
10.1186/s12931-021-01841-6

30. El Halabi J, Palmer N, Mcduffie M, Golub JJ, Fox K, Kohane I, et al. Measuring
health-care delays among privately insured patients with tuberculosis in the Usa: an

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1399688
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1399688/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpubh.2025.1399688/full#supplementary-material
https://doi.org/10.1016/S2213-2600(23)00409-5
https://doi.org/10.1016/S0140-6736(23)01379-X
https://doi.org/10.15326/jcopdf.7.1.2019.0146
https://doi.org/10.15326/jcopdf.7.1.2019.0146
https://doi.org/10.1016/j.anai.2022.05.003
https://doi.org/10.1016/S0140-6736(08)60595-4
https://doi.org/10.1177/0033354921999167
https://doi.org/10.1016/S2468-2667(23)00276-1
https://doi.org/10.3389/fpubh.2021.758335
https://doi.org/10.1007/s10096-023-04730-6
https://doi.org/10.1016/j.cmi.2020.12.031
https://doi.org/10.1080/22221751.2024.2302852
https://doi.org/10.1007/s11136-023-03506-x
https://doi.org/10.1016/S1473-3099(18)30218-4
https://tjj.gz.gov.cn/datav/admin/home/www_nj/2023/index.html
https://tjj.gz.gov.cn/datav/admin/home/www_nj/2023/index.html
https://doi.org/10.1186/s12889-023-15707-7
https://doi.org/10.3389/fpubh.2023.1059433
https://tb.chinacdc.cn/zcfg/sszn/201207/t20120711_64166.htm
https://tb.chinacdc.cn/zcfg/sszn/201207/t20120711_64166.htm
http://www.nhc.gov.cn/ewebeditor/uploadfile/2017/12/20171212154852389.pdf
http://www.nhc.gov.cn/ewebeditor/uploadfile/2017/12/20171212154852389.pdf
https://doi.org/10.3969/j.issn.2096-8493.20210073
https://doi.org/10.1093/cid/ciz569
https://doi.org/10.1038/s41598-021-95967-8
https://www.gov.cn/zhengce/content/2017-02/16/content_5168491.htm
https://www.gov.cn/zhengce/content/2017-02/16/content_5168491.htm
https://www.gov.cn/gongbao/content/2001/content_61160.htm
https://www.gov.cn/gongbao/content/2001/content_61160.htm
https://www.gov.cn/gongbao/content/2001/content_61160.htm
https://www.gov.cn/gongbao/content/2001/content_61160.htm
https://www.gov.cn/gongbao/content/2019/content_5437149.htm
https://www.gov.cn/gongbao/content/2019/content_5437149.htm
https://doi.org/10.1093/trstmh/trt100
https://doi.org/10.1186/s12931-021-01841-6

Feng et al.

observational cohort study. Lancet Dis.  (2021) 21:1175-83. doi:

10.1016/S1473-3099(20)30732-5

31. Akalu TY, Clements ACA, Wolde HE Alene KA. Economic burden of multidrug-
resistant tuberculosis on patients and households: a global systematic review and meta-
analysis. Sci Rep. (2023) 13:22361. doi: 10.1038/541598-023-47094-9

32.Pham TAM, Forse R, Codlin AJ, Phan THY, Nguyen TT, Nguyen N, et al.
Determinants of catastrophic costs among households affected by multi-drug resistant
tuberculosis in ho chi minh city, Viet Nam: a prospective cohort study. BMC Public
Health. (2023) 23:2372. doi: 10.1186/s12889-023-17078-5

Infect

Frontiers in Public Health

10

10.3389/fpubh.2025.1399688

33.Gebreegziabher
system's delays in
tuberculosis  patients
cross-sectional  study.
10.1186/512879-016-1995-z

SB, Bjune GA, Yimer SA. Patients' and health
the diagnosis and treatment of new pulmonary
in  west gojjam Northwest Ethiopia: a

BMC  Infect (2016) 16:673. doi:

zone,
Dis.

34.Mlangeni N, Malotle M, Made F, Ramodike J, Sikweyiya Y, Du Preez C, et al.
Factors associated with tb screening among agricultural workers in Limpopo
province, South Africa. Glob Health Action. (2023) 16:2162227. doi:
10.1080/16549716.2022.2162227

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1399688
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1016/S1473-3099(20)30732-5
https://doi.org/10.1038/s41598-023-47094-9
https://doi.org/10.1186/s12889-023-17078-5
https://doi.org/10.1186/s12879-016-1995-z
https://doi.org/10.1080/16549716.2022.2162227

	Analysis of diagnosis delay among migrant pulmonary tuberculosis patients in Guangzhou from 2014 to 2022
	1 Introduction
	2 Methods
	2.1 Study setting and data collection
	2.2 Critical definitions
	2.3 Statistical analysis

	3 Results
	3.1 Study population
	3.2 The trend of bacteriological positivity rate
	3.3 The trend of diagnosis delays
	3.4 Risk factors of diagnosis delays
	3.5 Subgroup analysis in local and migrant PTB patients

	4 Discussion

	References

