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Background: Tuberculosis (TB) remains a significant public health challenge in 
China. Early detection and diagnosis of TB cases are crucial to interrupt disease 
transmission and prevent its progression. This study aims to describe the delay 
in seeking care and diagnosis among patients with pulmonary tuberculosis (PTB) 
and identify the influencing factors in two counties in Beijing.

Methods: A retrospective analysis was carried out to investigate care-seeking 
and diagnosis delay in two counties in Beijing. Basic information of PTB patients 
from January 1 to December 31, 2021, was extracted from the Tuberculosis 
Information Management System of China (TBIMS), and all enrolled patients 
were interviewed via telephone using a standard questionnaire. Statistical 
description was performed using the median and interquartile range (IQR). Chi-
square test and multivariate logistic regression model were used to analyze the 
influencing factors.

Results: 537 patients were enrolled. The median duration of care-seeking and 
diagnosis delay was 11 (IQR: 5–26) days and 8 (IQR: 0–18) days, with 41.71 and 
35.20% of patients experiencing delays (>14  days). The study found that being 
asymptomatic (OR  =  2.791, 95%CI: 1.710–4.555) before seeking medical care 
and not attending work during treatment (OR  =  2.990, 95%CI: 1.419–6.298) 
were identified as risk factors for care-seeking delay. Patients who were tracked 
(OR  =  2.632, 95%CI: 1.062–6.521) and diagnosed at tuberculosis control and 
prevention institutions (OR  =  1.843, 95%CI: 1.061–3.202) had higher odds of 
diagnostic delays. 44.69% of patients presented a total delay (>28  days), with 
a median duration of 25 (IQR: 13–39) days. A multivariate logistic regression 
analysis showed that healthy examination (OR  =  0.136, 95%CI: 0.043–0.425) 
was a protective factor for total delay.

Conclusion: Public interventions are necessary to improve the efficiency of PTB 
patients detection and treatment in Beijing. Medical services should focus on 
the target population and improve access to medical care to further reduce 
delays for PTB patients.
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1 Introduction

Tuberculosis (TB) is an airborne infectious disease caused by 
Mycobacterium tuberculosis (M.tb.) (1, 2). It is concerning that TB has 
reemerged as the primary cause of death among infectious diseases 
globally, following the decline in mortality rates due to COVID-19 (3). 
According to global statistics, around a quarter of the world’s 
population is infected with M.tb. (4). The 2023 Tuberculosis Report 
by the World Health Organization (WHO) states that the COVID-19 
pandemic resulted in 7.5 million new tuberculosis cases globally in 
2022, the highest number since the WHO began global TB epidemic 
surveillance in 1995. China is among the countries with a high burden 
of TB and drug-resistant TB. Among the 30 countries with a 
significant TB burden, China ranks third globally in estimated TB 
cases, accounting for 7.1% of the total TB cases worldwide, following 
India (27%) and Indonesia (10%) (5).

During the period from symptom onset to treatment initiation, 
patients with pulmonary tuberculosis (PTB) pose a substantial risk for 
transmission due to their high infectivity (6, 7). However, inadequate 
awareness among PTB patients significantly contributes to delays in 
seeking medical care and diagnosis, thereby greatly amplifying the risk 
of M.tb. transmission within populations (8). The Fifth TB 
Epidemiological Sample Survey in China found that over 50% of 
patients with symptomatic PTB did not promptly seek medical 
care (9).

Delay in seeking medical help, diagnosis and treatment by 
healthcare institutions are prevalent among PTB patients in both 
high and low TB burden regions globally (10–12). In low- and 
middle-income countries, up to 42% of patients exhibit delayed 
healthcare-seeking behavior upon experiencing TB-related 
symptoms (13), with diagnosis delay ranging from 47 to 63% (14–
16). Untreated sputum positive patients can infect an average of 10 
contacts per year and over 20 contacts throughout the natural course 
of their disease until death (17). The low detection rate in China 
suggests that either the healthcare system’s ability to diagnose PTB 
early falls short of expectations or symptomatic individuals are not 
actively seeking care.

Delays in seeking care from healthcare facilities and the health 
system’s inefficiency in identifying TB patients are the main reasons 
for the high burden of tuberculosis in China (18). This situation also 
places unnecessary economic burdens on patients’ families. In 2019, 
around 20% of tuberculosis patients worldwide experienced 
catastrophic health expenditures, which means that the costs 
associated with tuberculosis diagnosis and treatment exceeded 20% of 
the household’s annual income, both directly and indirectly (19). The 
tuberculosis epidemic is a significant public health issue and a 
complex socio-economic challenge that has significantly hindered the 
rapid economic and social progress of developing nations. Therefore, 
it is crucial to comprehend the characteristics linked to delayed 
diagnosis among patients with PTB and analyze the factors that affect 
this delay.

The objective of this study was to investigate the factors of care-
seeking delay, diagnostic delay, and total delay among PTB patients in 

two counties of Beijing in 2021, and to propose corresponding 
measures for the early detection and effective management of 
PTB patients.

2 Methods

2.1 Study patients

A retrospective observational cross-sectional analysis was 
conducted on care-seeking, diagnosis, and total delay of PTB patients, 
based on existing study. Tuberculosis Information Management 
System of China (TBIMS) was used to collect all notified PTB cases in 
Tongzhou and Changping Counties from January 1 to December 31, 
2021. Patients with extrapulmonary tuberculosis, impaired hearing, 
language expression and comprehension, and incorrect registration 
information were excluded from this study.

2.2 Data collection

Patient demographics, including gender, age (age groups: ≤29, 
30–49, 50–69, ≥70 years), occupation, high-risk population, 
household registration, patient source, sputum examination results, 
comorbidity, time of symptoms onset, time of visit, and time of 
diagnosis, were collected based on TBIMS. Symptoms prior to 
treatment, first contact unit, unit of diagnosis, number of referral 
hospitals, attendance at work during treatment, and number of people 
living together were obtained through telephonic interviews by the 
trained investigators using the designed standard questionnaire 
(Figure 1). To ensure objectivity, the investigators underwent strict 
and uniform training to control for bias. If patients were uncertain 
about their answers, we used corresponding terms to help them recall 
memories. If their answers were still ambiguous, they would not 
be included in the study. All questionnaires were coded and double-
checked before entering them into the database. Epidata was used to 
establish the database. Each questionnaire was entered in duplicate by 
different entry staff, and the double database was checked and 
corrected to ensure the accuracy and integrity of the questionnaire 
data entry software.

2.3 Relevant definitions

According to the WHO, care-seeking delay is the time between 
the onset of symptoms associated with PTB and the patient’s first visit 
to a healthcare facility. Diagnosis delay is the duration between the 
patient’s first care-seeking encounter and receiving a definitive 
diagnosis of PTB. The total duration of both care-seeking delay and 
diagnosis delay is referred to as total delay (17). Following previous 
studies, a delay in care-seeking and diagnosis was defined as more 
than 14 days, while a total delay was defined as more than 28 days 
(20, 21).

High-risk population: This study defines the high-risk population 
as individuals who are HIV/AIDS patients, diabetes patients, school 
and kindergarten personnel, regulatory personnel, breeding 
personnel, dust exposure personnel/pneumoconiosis patients, 
residents of nursing homes/welfare homes, close contacts of 

Abbreviations: ACF, Active case finding; MTB, Mycobacterium tuberculosis; PCF, 

Passive case finding; PTB, Pulmonary tuberculosis; WHO, The World Health 

Organization; TB, Tuberculosis.
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pathogenic positive tuberculosis patients, medical staff, or people in 
other crowded places.

Household registration: It refers to whether individual is a local 
resident of Beijing.

According to the “Guidelines for Tuberculosis prevention and 
control in China” (22), register the source of tuberculosis infection 
through transfer, direct visit, healthy examination, referral, and 
tracking. (1) Transfer: It refers to the individual who went to medical 
and health institutions (excluding tuberculosis prevention and control 
institutions) after experiencing suspicious symptoms of TB, and was 
diagnosed as TB or suspected TB by chest X-ray or sputum 
examination, and brought the transfer form filled by the doctor to the 
tuberculosis prevention and control institutions for treatment. (2) 
Direct visit: It refers to the individual who proactively seek medical 
treatment at tuberculosis prevention and control institutions after 
experiencing suspicious symptoms that suggest TB. (3) Referral: It 
refers to the medical staff or relevant personnel who will find suspicious 
symptoms of TB and encourage them to go to tuberculosis prevention 
and control institutions for examination. (4) Tracking: It refers to the 
disease prevention and control institutions encouraging TB and 
suspected TB patients who have been reported but have not yet visited 
designated TB medical institutions for diagnosis and treatment.

Diagnostic results: Laboratory confirmed PTB included sputum 
smear positive, M.tb. culture positive, and molecular biology positive 
PTB. Not laboratory confirmed PTB was defined as sputum smear and 
M.tb. culture negative PTB and tuberculosis without sputum 
examination (23).

Comorbidities: Patients with diabetes, pneumoconiosis and 
HIV/AIDS.

2.4 Statistical analysis

Descriptive epidemiological methods were used to analyze the 
demographic characteristics. Continuous variables were presented as 
median and interquartile range (IQR), while categorical variables were 
presented as ratios and proportions. The statistical analysis was 
conducted using IBM SPSS 25.0 software. The Chi-squared test and 
multivariate logistic regression model were used to investigate the 
relationship between relevant influencing factors and delay among 
PTB patients. A p-value of less than 0.05 was considered 
statistically significant.

2.5 Ethical considerations

Ethics approval was obtained from the Ethics Committee, Beijing 
Chest Hospital, Capital Medical University, Beijing, China (2018-
30-01 dated 21 August 2018). All study participants provided 
informed consent.

3 Results

3.1 Study population

A total of 537 patients with PTB were enrolled in this study, of whom 
344 (64.1%) were male. The mean age was 40.68 ± 17.23 years. Among 
them, 168 (31.3%) were workers or farmers, while 334 (62.2%) were 
non-local. The majority of patients, 388 (72.3%) were transferred from 

FIGURE 1

Flow chart of patient selection.
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other healthcare facilities. A total of 264 (49.2%) patients were laboratory 
confirmed PTB. Complications other than TB were observed in 51 (9.5%) 
patients. Before their visit, 199 (37.1%) patients were asymptomatic. The 
majority of individuals initially sought medical care at non-specialized TB 
hospitals, comprising 417 (77.7%), while only 87 (16.2%) patients directly 
visited TB specialized hospitals. Among the diagnosed institutions, TB 
specialized hospitals accommodated 226 (42.1%) of all the patients 
involved in this study. Out of all the patients, only 37 (6.9%) received a 
direct diagnosis at the initial medical institution. During their care-
seeking process, 116 (21.6%) continued to attend work. Additionally, 85 
(15.8%) of the patients resided alone, while 203 (37.8%) cohabited with 
one other individual (Table 1).

3.2 Influencing factors of care-seeking 
delay for PTB patients

The median duration for seeking medical care was 11 (IQR: 5–26) 
days, with 41.71% of patients experiencing a care-seeking delay 
(>14 days). The results of the univariate analysis showed statistically 
significant differences in patient source, pre-visit symptoms, first 
contact unit, and whether patients attended work during treatment 
(p < 0.05).

The results of the multivariate analysis results showed that 
health examination (OR = 0.033, 95%CI: 0.008–0.147), 
experiencing cough and expectoration for a duration of more than 
one but less than 2 weeks prior to the visit, as well as presenting 
with symptoms such as chest tightness, chest pain, low fever, night 
sweats, fatigue, loss of appetite, and weight loss (OR = 0.378, 
95%CI: 0.215–0.665) were identified as protective factors 
associated with delayed care-seeking behavior. Conversely, the 
study found that being asymptomatic (OR = 2.791, 95%CI: 1.710–
4.555) and not needing to attend work during treatment 
(OR = 2.990, 95%CI: 1.419–6.298) were identified as risk factors 
for delaying care-seeking (Table 2).

3.3 Influencing factors of diagnosis delay 
for PTB patients

The median time for diagnosing PTB patients was 8 (IQR: 0–18) 
days, with 35.20% of patients experiencing a diagnosis delay 
(>14 days). Univariate analysis results showed statistically significant 
differences in the delay rate of diagnosis based on household 
registration, diagnosing hospital unit, number of referral hospitals, 
and number of cohabiting patients (p < 0.05).

TABLE 1 Characterization of the studied population and univariate analysis of care-seeking, diagnosis and total delay of pulmonary tuberculosis cases 
(n  =  537).

Variable n (%) Care-seeking delay (>14  d) Diagnosis delay (>14  d) Total delay (>28  d)

n (%) χ 2 p-value n (%) χ 2 p-value n (%) χ 2 p-value

Gender 0.672 0.412 0.234 0.628 0.458 0.498

  Male 344 

(64.1%)

139 

(40.4%)

123 (35.8%) 150 (43.6%)

  Female 193 

(35.9%)

85 (44.0%) 65 (33.7%) 90 (46.6%)

Age group 1.930 0.587 0.518 0.915 1.327 0.723

   ≤ 29 182 

(33.9%)

82 (45.1%) 65 (35.7%) 86 (47.3%)

  30–49 197 

(36.7%)

82 (41.6%) 68 (34.5%) 87 (44.2%)

  50–69 106 

(19.7%)

39 (36.8%) 35 (33.0%) 47 (44.3%)

  ≥ 70 52 (9.7%) 21 (40.4%) 20 (38.5%) 20 (38.5%)

Occupations 3.911 0.689 7.852 0.249 10.276 0.114

  Cadres and staff, 

teachers and 

medical staff

70 (13.0%) 29 (41.4%) 25 (35.7%) 32 (45.7%).

  Workers and 

farmers

168 

(31.3%)

69 (41.1%) 56 (33.3%) 68 (40.5%)

  Housework and 

unemployment

165 

(30.7%)

75 (45.5%) 68 (41.2%) 89 (53.9%)

  Retirees 47 (8.8%) 14 (29.8%) 14 (29.8%) 17 (36.2%)

  Business services 

staff

60 (11.2%) 25 (41.7%) 14 (23.3%) 22 (36.7%)

(Continued)
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TABLE 1 (Continued)

Variable n (%) Care-seeking delay (>14  d) Diagnosis delay (>14  d) Total delay (>28  d)

n (%) χ 2 p-value n (%) χ 2 p-value n (%) χ 2 p-value

  Students 21 (3.9%) 9 (42.9%) 8 (38.1%) 10 (47.6%)

  Other 6 (1.1%) 3 (50.0%) 5 (83.3%) 2 (33.3%)

High risk population 0.146 0.703 0.032 0.859 0.045 0.832

  Yes 78 (14.5%) 31 (39.7%) 28 (35.9%) 34 (43.6%)

  No 459 

(85.5%)

193 

(42.0%)

160 (34.9%) 206 (44.9%)

Household 

registration

1.302 0.254 4.265 0.039 0.052 0.820

  Local 203 

(37.8%)

91 (44.8%) 60 (29.6%). 92 (45.3%)

  Non-local 334 

(62.2%)

133 

(39.8%)

128 (38.3%) 148 (44.3%)

Patients source 18.925 0.001 14.292 0.006 21.689 < 0.001

  Health 

examination

32 (6.0%) 2 (6.3%) 8 (25.0%) 4 (12.5%)

  Direct visit 43 (8.0%) 22 (51.2%) 19 (44.2%) 24 (55.8%)

  Transfer 388 

(72.3%)

166 

(42.8%)

125 (32.2%) 169 (43.6%)

  Referral 49 (9.1%) 22 (44.9%) 20 (40.8%) 27 (55.1%)

  Tracking 25 (4.7%) 12 (48.0%) 16 (64.0%) 16 (64.0%)

Diagnostic results <0.001 0.983 0.964 0.326 0.485 0.486

  Laboratory 

confirmed PTB

264 

(49.2%)

110 

(41.7%)

87 (33.0%) 122 (46.2%)

  Not laboratory 

confirmed PTB

273 

(50.8%)

114 

(41.8%)

101 (37.0%) 118 (43.2%)

Comorbidity 0.266 0.606 0.438 0.508 1.551 0.213

  Yes 51 (9.5%) 23 (45.1%) 20 (39.2%) 27 (52.9%)

  No 486 

(90.5%)

201 

(41.4%)

168 (34.6%) 213 (43.8%)

Pre-visit symptoms 45.281 < 0.001 4.138 0.247 12.807 0.005

  Cough and 

expectoration for 

>1 week <2 weeks, 

with chest 

tightness, chest 

pain, low-grade 

fever, night 

sweats, fatigue, 

loss of appetite 

and weight loss

116 

(21.6%)

27 (23.3%) 46 (39.7%) 37 (31.9%)

  Cough and 

expectoration for 

≥2 weeks, 

hemoptysis or 

bloody sputum

145 

(27.0%)

62 (42.8%) 45 (31.0%) 76 (52.4%)

  Other 77 (14.3%) 20 (26.0%) 22 (28.6%) 31 (40.3%)

  Asymptomatic 199 

(37.1%)

115 

(57.8%)

75 (37.7%) 96 (48.2%)

(Continued)
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TABLE 1 (Continued)

Variable n (%) Care-seeking delay (>14  d) Diagnosis delay (>14  d) Total delay (>28  d)

n (%) χ 2 p-value n (%) χ 2 p-value n (%) χ 2 p-value

First contact unit 13.664 0.008 5.386 0.250 8.355 0.079

  TB specialized 

hospitals

87 (16.2%) 48 (55.2%) 30 (34.5%) 43 (49.4%)

  Non TB-

specialized 

hospitals

417 

(77.7%)

157 

(37.6%)

144 (34.5%) 179 (42.9%)

  Primary 

healthcare 

institutions

15 (2.8%) 10 (66.7%) 6 (40.0%) 10 (66.7%)

  Private practice 4 (0.7%) 2 (50.0%) 0 (0.0%) 0 (0.0%)

  Do not remember 14 (2.6%) 7 (50.0%) 8 (57.1%) 8 (57.1%)

Unit of diagnosis 5.146 0.161 54.418 <0.001 27.128 <0.001

  TB specialized 

hospitals

226 

(42.1%)

95 (42.0%) 41 (18.1%) 73 (32.3%)

  Tuberculosis 

control and 

prevention 

institute

210 

(39.1%)

78 (37.1%) 108 (51.4%) 106 (50.5%)

  Non TB-

specialized 

hospitals

90 (16.8%) 46 (51.1%) 36 (40.0%) 55 (61.1%)

  Other 11 (2.0%) 5 (45.5%) 3 (27.3%) 6 (54.5%)

Number of referral 

hospitals

5.786 0.122 14.709 0.002 8.067 0.045

  0 37 (6.9%) 21 (56.8%) 9 (24.3%) 16 (43.2%)

  1 257 

(47.9%)

108 

(42.0%)

73 (28.4%) 101 (39.3%)

  2 199 

(37.1%)

74 (37.2%) 87 (43.7%) 97 (48.7%)

  3 or higher 44 (8.2%) 21 (47.7%) 19 (43.2%) 26 (59.1%)

Attendance at work 

during treatment

11.638 0.009 6.949 0.074 12.903 0.005

  Yes 116 

(21.6%)

50 (43.1%) 34 (29.3%) 47 (40.5%)

  No 266 

(49.5%)

105 

(39.5%)

87 (32.7%) 112 (42.1%)

  No attendance 

required

100 

(18.6%)

35 (35.0%) 44 (44.0%) 44 (44.0%)

  Occasionally 55 (10.2%) 34 (61.8%) 23 (41.8%) 37 (67.3%)

Number of people 

living together

1.905 0.592 8.209 0.042 5.904 0.116

  Living alone 85 (15.8%) 41 (48.2%) 24 (28.2%) 41 (48.2%)

  1 203 

(37.8%)

83 (40.9%) 72 (35.5%) 86 (42.4%)

  2 160 

(29.8%)

63 (39.4%) 68 (42.5%) 81 (50.6%)

  3 or higher 89 (16.6%) 37 (41.6%) 24 (27.0%) 32 (36.0%)
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The multivariate analysis results showed that being admitted to a 
tuberculosis specialized hospital (OR = 0.426, 95%CI: 0.236–0.767) 
acted as a protective factor against diagnosis delay. Additionally, 
tracking (OR = 2.632, 95%CI: 1.062–6.521) and receiving the final 
diagnosis from an institution within the tuberculosis control and 
prevention institute (OR = 1.843, 95%CI: 1.061–3.202) were identified 
as risk factors for delayed diagnosis (Table 3).

3.4 Influencing factors of total delay for 
PTB patients

Among 537 patients diagnosed with PTB, the median duration of 
total delay was 25 days (IQR: 13–39), with 44.69% of patients 

experiencing a total delay (>28 days). Univariate analysis showed 
statistically significant differences in delay rates based on patients’ 
pre-visit symptoms, diagnostic units, number of referral hospitals, and 
whether they attended work during treatment (p < 0.05).

Multivariate analysis showed that patients who were informed 
through health examinations (OR = 0.136, 95%CI: 0.043–0.425), 
experienced cough and expectoration for a duration of more than 
1 week but less than 2 weeks prior to hospital visit, and presented with 
at least one symptom such as chest tightness, chest pain, low fever, 
night sweats, fatigue, loss of appetite or weight loss (OR = 0.370, 
95%CI: 0.217–0.632) had a shorter total delay in seeking medical 
attention for pulmonary tuberculosis diagnosis. Furthermore, the 
study found that being diagnosed in a specialized tuberculosis hospital 
(OR = 0.287, 95%CI: 0.162–0.507) is a protective factor against total 

TABLE 2 Multivariate logistic analysis of care-seeking delay of pulmonary tuberculosis cases (n  =  537).

Variable β Sx
χ2 p-value OR 95% CI

Lower limit Upper limit

Patients source

  Transfer 1.00

  Direct visit 0.081 0.371 0.048 0.827 1.084 0.524 2.242

  Health examination 3.402 0.758 20.161 <0.001 0.033 0.008 0.147

  Referral 0.001 0.341 0.000 0.998 1.001 0.513 1.951

  Tracking 0.097 0.451 0.046 0.830 1.102 0.455 2.666

Pre-visit symptoms

  Cough with sputum for 

≥2 weeks, hemoptysis, 

or bloody sputum

1.00

  Cough and 

expectoration for more 

than 1 week and less 

than 2 weeks, with chest 

tightness, chest pain, 

low-grade fever, night 

sweats, fatigue, loss of 

appetite and weight loss

0.972 0.287 11.431 0.001 0.378 0.215 0.665

  Others 0.592 0.331 3.197 0.074 0.553 0.289 1.059

  Asymptomatic 1.027 0.250 16.875 < 0.001 2.791 1.710 4.555

First Visiting unit

  TB specialized hospital 1.00

  TB non-specialized 

hospital

0.548 0.285 3.691 0.055 0.578 0.331 1.011

  Primary healthcare 

institutions

0.818 0.640 1.636 0.201 2.266 0.647 7.938

  Private practice 0.315 1.126 0.078 0.780 0.730 0.080 6.635

  Do not remember 0.033 0.657 0.003 0.959 1.034 0.285 3.747

Attendance at work during 

treatment

  Yes 1.00

  No 0.066 0.260 0.065 0.799 1.069 0.641 1.780

  No attendance required 1.095 0.380 8.303 0.004 2.990 1.419 6.298

  Occasionally 0.010 0.321 0.001 0.975 0.990 0.528 1.856
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delay while not requiring attendance at work during treatment 
(OR = 3.008; 95%CI: 1.456–6.203) emerged as a risk factor for 
prolonged delay in seeking medical care (Table 4).

4 Discussion

Based on a global meta-analysis, it was found that the average 
duration for seeking medical attention among 14 low-income 
countries with high TB prevalence was 28 days, while it was only 
10 days in high-income nations (18). Our study shows that the 
median duration of seeking care for PTB patients in Tongzhou and 
Changping Districts of Beijing in 2021 was 11 (IQR: 5–26) days. 
Compared to international studies, the duration of this data is 
shorter than that reported in India (25 days) (24) and Portugal 
(33 days) (25). The median delay in diagnosing PTB patients was 
8 (IQR: 0–18) days, which is shorter than the average of 14 (IQR: 
4–50) days observed in Switzerland (26) and longer than the 

average of 4 (IQR: 2–10) days reported in Ethiopia (27). The 
median time to total delay for PTB patients was 25 (IQR: 13–39) 
days, which is comparatively shorter than the duration reported 
in similar surveys and studies conducted both domestically and 
internationally. For instance, Uzbekistan (28) recorded a median 
delay of 50 (IQR: 22–92) days, southeast Ethiopia (29) reported a 
delay of 97 days, while northern Australia (30) observed a delay of 
90 (IQR: 60–121) days. The lower reported incidence of PTB in 
Beijing could be  attributed to its higher level of economic 
development and enhanced accessibility to medical and healthcare 
services compared to other regions.

As the capital of China, Beijing has one of the lowest TB epidemics 
in the country and relatively low levels of delay among TB patients. 
However, our study revealed that 41.7% of patients still experience a 
delay, and 35.2% of patients encountered a delay in diagnosis. Another 
study from the Haidian counties of Beijing reported a 54.96% rate of 
diagnostic delay (31). Our study showed a lower rate of diagnostic 
delay. This may be related to the timing of our investigation during the 

TABLE 3 Multivariate logistic analysis of diagnostic delay of pulmonary tuberculosis cases (n  =  537).

Variable β Sx
χ2 p-value OR 95% CI

Lower limit Upper limit

Household registration

  Non-local 1.00

  Local 0.330 0.210 2.486 0.115 0.719 0.476 1.084

Patients source

  Transfer 1.00

  Direct visit 0.142 0.350 0.165 0.685 1.152 0.581 2.287

  Health examination 0.025 0.452 0.003 0.956 0.976 0.402 2.367

  Referral 0.313 0.333 0.881 0.348 0.731 0.380 1.406

  Tracking 0.968 0.463 4.368 0.037 2.632 1.062 6.521

Unit of diagnosis

  TB non-specialized 

hospital

1.00

  TB specialized hospital 0.854 0.300 8.099 0.004 0.426 0.236 0.767

  Tuberculosis Control 

and Prevention 

Institute

0.611 0.282 4.702 0.030 1.843 1.061 3.202

  Others 0.471 0.738 0.408 0.523 0.624 0.147 2.651

Number of referral 

hospitals

  0 1.00

  1 0.195 0.434 0.202 0.653 0.823 0.351 1.927

  2 0.051 0.454 0.013 0.910 0.950 0.390 2.312

  3 or higher 0.139 0.532 0.068 0.794 1.149 0.405 3.256

Number of cohabitants

  Living alone 1.00

  1 0.234 0.306 0.588 0.071 1.264 0.694 2.302

  2 0.573 0.317 3.267 0.743 1.774 0.953 3.301

  3 or higher 0.119 0.364 0.107 0.206 1.127 0.552 2.302
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COVID-19 pandemic. Screening in health care settings provides an 
opportunity to find PTB cases and diagnose PTB patients more 
quickly, as PTB can present with symptoms similar to COVID-19 (32). 
Additionally, physical examinations such as CT scans are more 

frequent when screening for COVID-19 in fever clinics, which also 
aids in detecting PTB cases (33).

The analysis and research findings indicated that passive case 
finding (PCF), such as transfer, referral, and tracking, are associated 

TABLE 4 Multivariate logistic analysis of total delay of pulmonary tuberculosis cases (n  =  537).

Variable β Sx
χ2 p-value OR 95% CI

Lower limit Upper limit

Patients source

  Transfer 1.00

  Direct visit 0.101 0.356 0.080 0.777 1.106 0.550 2.225

  Health examination 1.995 0.582 11.772 0.001 0.136 0.043 0.425

  Referral 0.220 0.339 0.420 0.517 1.246 0.641 2.421

  Tracking 0.249 0.467 0.286 0.593 1.283 0.514 3.203

Symptoms before 

presentation

  Cough and 

expectoration for 

≥2 weeks, hemoptysis or 

bloody sputum

1.00

  Cough and 

expectoration for more 

than 1 week and less 

than 2 weeks, 

accompanied by chest 

tightness, chest pain, 

low-grade fever, night 

sweats, fatigue, loss of 

appetite and weight loss

0.994 0.273 13.236 < 0.001 0.370 0.217 0.632

  Others 0.191 0.318 0.359 0.549 0.826 0.443 1.543

  Asymptomatic 0.280 0.249 1.264 0.261 1.323 0.812 2.156

Diagnostic unit

  TB non-specialized 

hospital

1.00

  TB specialized hospital 1.250 0.291 18.432 <0.001 0.287 0.162 0.507

  Tuberculosis control and 

prevention institute

0.535 0.292 3.353 0.067 0.585 0.330 1.038

  Others 0.175 0.682 0.066 0.797 0.839 0.220 3.197

Number of referral 

hospitals

  0 1.00

  1 0.251 0.389 0.417 0.519 0.778 0.363 1.667

  2 0.165 0.416 0.158 0.619 0.848 0.375 1.914

3 or higher 0.206 0.505 0.166 0.683 1.229 0.457 3.304

Attendance at work during 

treatment

  Yes 1.00

  No 0.000 0.251 0.000 0.999 1.000 0.612 1.635

  No attendance required 1.101 0.369 8.902 0.003 3.008 1.456 6.203

  Occasionally 0.270 0.307 0.774 1.310 1.310 0.718 2.391
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with a higher likelihood of delayed diagnosis and medical 
treatment. These results align with studies conducted in countries 
with high tuberculosis incidence rates (34, 35). Relevant study has 
reported that active case finding (ACF) is more effective than PCF 
in promptly identifying individuals with TB (36). Both the 
guidelines provided by WHO (37) and China’s tuberculosis 
prevention and control program (23) emphasize the importance of 
optimizing the strategy for controlling the source of infection. They 
suggest added and strengthening new interventions as well as 
enhancing the screening of high-risk populations and ACF. The 
investigation findings on factors influencing care-seeking delay and 
total delay indicate that symptoms such as cough and expectoration 
lasting for more than 1 week but less than 2 weeks, chest tightness, 
chest pain, low fever, night sweats, fatigue, loss of appetite, and 
weight loss were identified as protective factors. These results are 
consistent with previous studies conducted in Cambodia (38) and 
Kenya (39). The presence of severe symptoms, such as chest pain, 
fever, and weight loss, may prompt patients to seek medical 
treatment (40). Our study also found that being asymptomatic was 
identified as a risk factor contributing to the delay in seeking 
medical care. Therefore, it is significant to carry out ACF in high-
risk groups for PTB, such as specific populations in high-risk areas 
of the epidemic. Compared to patients who continued working 
during their treatment, those who did not need to work were more 
likely to experience delayed medical treatment and diagnosis. The 
majority of these individuals were either retired or unemployed, 
which may have contributed to their reduced inclination to seek 
medical assistance and limited access to adequate 
healthcare coverage.

The multivariate analysis results showed that TB specialist 
hospitals had a lower likelihood of delayed diagnosis. This is because 
medical personnel and screening technologies in TB specialized 
hospitals tend to be more vigilant and have a faster ability to identify 
tuberculosis. In contrast to general medical institutions, they consider 
whether a patient has tuberculosis after excluding other diseases. 
Specialized hospitals have higher diagnostic efficiency compared to 
general health institutions, which often lack the corresponding rapid 
screening technology. Our study found that the final diagnosis made 
in tuberculosis control and prevention institutions was a risk factor 
for diagnosis delay. This may be due to the diagnosis technology of M.
tb used in these institutions. Certain tuberculosis control and 
prevention institutions reportedly still rely on conventional laboratory 
methods such as sputum smear and culture. GeneXpert is a rapid 
diagnostic method recommended by WHO. Compared to 
conventional methods for pathogen detection, GeneXpert offers the 
advantages of rapid detection speed and high accuracy (positive 
results can be detected when the number of M.tb is >130/mL) (41). 
According to a report, the use of GeneXpert reduced diagnostic delay 
by 1.79 days (95% CI: 0.27–3.85) and treatment initiation delay by 
2.55 days (95% CI: 0.54–4.56) compared to sputum microscopy (42). 
Currently, GeneXpert technology is only available in certain 
designated tuberculosis hospitals in China. However, most patients 
initially seek diagnosis at TB non-specialized hospitals or primary 
healthcare institutions. Therefore, the implementation of molecular 
biology detection technology will not only improve the efficiency of 
identifying PTB patients but also reduce the time required 
for diagnosis.

Our study has several limitations. Firstly, it was conducted only in 
two counties of Beijing, which may limit its generalizability to the 
entire city. Secondly, although we have included most of the data in 
the system, there are still some variables missing. Additionally, there 
may be  recall bias among certain patients, which could lead to 
potential differences in their responses to specific questions. These 
limitations require further comprehensive investigation for future 
research to address these gaps.

5 Conclusion

In summary, PTB patients in Tongzhou and Changping Districts 
of Beijing are expected to experience relatively low delays in 2021. 
However, a significant proportion of patients may still face delayed 
treatment and diagnosis. Therefore, it is crucial to implement effective 
measures to improve the diagnostic efficiency of tuberculosis, treat 
patients as early as possible, and reduce patient suffering and 
economic losses.
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