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Introduction: Tuberculosis (TB) remains a global health challenge, requiring enhanced active case finding (ACF) through screening 
strategies. This study assesses the effectiveness of such an approach in locating TB cases among vulnerable groups, such as homeless 
persons, injecting drug users, those detained in prison, and people living in rural areas.
Methods: The study focuses on socio-economic characteristics and TB detection rates across Romanian counties using modern 
techniques including computer-aided detection of lesions on chest X-ray and GeneXpert tests.
Results: The results highlight the disproportionate burden of TB in vulnerable groups, by revealing significant differences in TB 
detection rates between regions. Notably, the TB detection rates among these vulnerable groups (250.85 per 100,000 population) are 
five times higher than the national incidence rate (46.1).
Discussion: These findings underscore the imperative integration of ACF into National TB Program to provide customized and 
efficient solutions for diverse vulnerable groups, thereby informing crucial public health initiatives and interventions.
Keywords: active screening, vulnerable populations, socio-demographic analysis, GeneXpert, intervention health strategies, 
tuberculosis

Introduction
With an estimated 10 million cases of tuberculosis (TB) worldwide in 2019 and 7.1 million notified, this disease remains 
a major public health concern. The numbers estimated and notified differ significantly, and this discrepancy has gotten 
worse during the COVID-19 epidemic. Another area of concern is drug-resistant tuberculosis (DR-TB), especially 
multidrug- or rifampicin-resistant tuberculosis (MDR/RR-TB). Early diagnosis of TB, prompt detection of drug resis-
tance, and the start of an appropriate treatment plan are necessary for the proper management of TB.1 An important 
measure in the management of TB is routine disease screening, which is a key element of the End TB Strategy’s first 
pillar, which aims to guarantee early detection for all TB patients.2 The overall objective of the United Nations and World 
Health Organization (WHO) aligns with that of the END TB strategy, specifically aiming to reduce the incidence to less 
than 20 cases per 100,000 population by 2030.3,4 Systematic TB screening is described as

the systematic identification of people with presumed TB disease, in a predetermined target group, using tests, examinations, or 
other procedures which can be applied rapidly 
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According to the guidelines on TB screening released by WHO and its partners.2 Among the instruments used for TB 
screening is chest radiography (CXR), which has been used on a number of populations. These groups include the 
general public, human immunodeficiency virus (HIV)-positive individuals, children who are in close contact with TB 
patients, and other high-risk individuals. All groups examined showed that CXR was a sensitive screening tool, with the 
potential to lower the prevalence of TB when used in conjunction with early treatment. However, it did not have enough 
specificity to confirm a TB diagnosis, but it was useful in identifying TB early in children and adults who are more 
susceptible to the disease.2

CAD software automates processing of digital CXR images for TB screening, generating a risk score. Its accuracy 
and effectiveness resemble human interpretation, indicating the need for CAD calibration to be adapted to the intended 
use and environment for effective TB screening.2

The WHO recommends molecular quick diagnostic tests (mWRDs) like Xpert MTB/RIF for TB. The efficacy of 
these TB screening tests was carefully assessed. Diverse populations with high TB risk were prioritized. Recent study 
shows that HIV patients and other high-risk populations can improve precision and efficacy. Symptom screening alone 
may not be enough to detect TB in this group of individuals, emphasizing the need for more complete screening. These 
patients may suffer serious consequences if TB treatment is delayed, underscoring the urgency of implementing effective 
screening protocols.5–8

Screening interventions for infectious diseases like TB improve individual health and help communities address the 
disease’s epidemiology. By efficiently identifying and treating TB patients, the goal is to significantly reduce TB 
prevalence, transmission, and future occurrence in a community.2

Romania’s National Tuberculosis Control Strategy 2022–2030 aligns with the WHO’s End TB Strategy 2030, 
demonstrating the disease’s continued importance. These strategies outline the global and national steps needed to 
eliminate TB worldwide.9 In the past 15 years, our country has made significant progress in combating TB. The latest 
data reveal a remarkable 72.4% decrease in the incidence of TB, including both new cases and relapses. This positive 
trend is particularly noteworthy when we consider that in 2002, our country had the highest global incidence of TB 
within the Europe/ East European Area (EU/EEA) and ranked among the highest in the WHO European Region. The 
decline is truly remarkable, with the incidence dropping from a peak of 142.9 cases per 100,000 people in 2002 to 39.7 
cases per 100,000 people in 2021.9,10 However, the number of notified cases remains a concern, with over 11,000 cases 
reported annually, although there has been a decrease during the pandemic years. In 2020, the number dropped to 7693, 
and in 2021, it slightly increased to 7979. Romania’s National TB Program (NTP) reports a significant decrease in RR- 
TB and MDR-TB cases over the past few years, with a significant decrease from 602 cases in 2014 to 263 in 2021 for 
RR-TB cases and from 532 in 2014 to 193 in 2021 for MDR-TB cases, highlighting the country’s ongoing efforts to 
combat DR strains.10

It is noteworthy that our study marks the inaugural endeavor to fill the existing gap in TB screening in Romania. 
We are conducting a thorough evaluation to detect TB patients within vulnerable population groups, with 
a particular focus on rural areas. This approach presents an innovative method yet to receive global recognition 
from the WHO.

The primary objective of our study is to assess the TB detection rate among four vulnerable groups using CAD on 
CXRs and GeneXpert tests, alongside exploring the socio-demographic characteristics of screened individuals with 
active TB.

Materials and Methods
A retrospective cohort analysis had been performed using data from the Romanian TB screening program implemented 
by the “Marius Nasta” Pneumology Institute in Bucharest, under the coordination of the Ministry of Health (MoH), 
between November 2019 and October 2023. The research was conducted in Romania, a high-income country situated in 
South-Eastern Europe, with a population of 19.3 million inhabitants.

The study focused on individuals aged 18 and above, who were subjected to TB screening.
Participants were selected from four vulnerable populations:
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● Homeless People (HP): This category encompassed those without a consistent source of income, or none at all. 
They are typically uninsured and lacked social support. Screening-targeted individuals showing signs of TB as 
determined by the medical service provided;

● People who inject drugs (PWID): This group is at heightened risk for infections as hepatitis, HIV and TB;
● Rural residents (RR): This category included individuals residing in rural areas characterized by lower income 

levels, limited access to healthcare, insufficient health education, and lack of awareness regarding effective 
prevention methods;

● People deprived of liberty (PDL): Incarcerated individuals or under court supervision. This group faces unique 
challenges due to the confined living conditions, increased comorbidity risks, and limited access to intensive 
medical care;

Certain categories have been excluded from the study:

● Non-Romanian Speakers: Individuals who did not communicate effectively in Romanian were excluded due to 
potential language barriers that could hinder accurate assessment;

● Pregnant Women: Pregnant individuals were excluded, particularly during the first trimester, to ensure the safety of 
both the mother and the unborn child;

● Refusals: Participants who chose not to participate in the screening process.

These specific inclusion and exclusion criteria have been established to ensure a targeted and representative sample for 
the study, focusing on those most vulnerable to TB.

The precise choice of the rural intervention area was determined by the local tuberculosis incidence over the previous 
5 years, entailing a careful selection of the highest-incidence localities from each county.

The screening activity covered the medical procedures leading to the diagnosis of TB, according to WHO standards, 
including:

- A medical questionnaire, to identify people likely to have TB and their contacts;
- The CXR has embraced CAD technology using the locally certified Conformité Européene software – Xvision, 

specially calibrated for detecting lesions compatible with TB. It operates based on a set of artificial intelligence 
algorithms, extracting information from a digital CXR and providing specialists with both information about TB and 
additional images to aid in specific aspects of the imaging process. The screening process involved the use of 
a lesion score, considered in the screening steps;

The screening procedure was as following:

1. Individuals selected for screening have been fully informed about the project and signed an informed consent form 
and a GDPR form, then completed a questionnaire, which gather essential general, clinical, demographic and 
social data for subsequent characterization of the groups;

2. Individuals without contraindications underwent CXR;
3. Based on the results of the medical questionnaire and radiological examination:

- Those without symptoms or risk factors and normal CXR concluded screening (stopped);
- Those with at least one symptom or risk factor and/or a CXR with a lesion score of less than 20% were referred 

to the territorial TB dispensary for evaluation;
- Those with at least two symptoms/risk factors and/or a CXR with a lesion score of 20% or higher were asked to 

provide sputum at the mobile caravan for GeneXpert examination and referred to the pulmonologist for further 
investigations to establish the diagnosis;
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4. Individuals at high risk of infection (eg, HIV-infected) had their sputum taken for laboratory examination (ie: 
GeneXpert, microscopy and culture) regardless of symptomatology or radiological scoring;

5. Individuals with TB have been advised to start treatment, and they contacts were assessed for active or latent TB 
(LTB) at territorial TB dispensaries. Those with active/latent TB followed treatment according to national 
standards.

This comprehensive approach ensures a thorough and effective response to TB infection within the vulnerable 
populations.

Results
The data, systematically collected from November 2019 to May 2023, covers a cohort of active TB cases identified 
through the screening program. This subset comprised 218 individuals, stratified across distinct vulnerable groups (VG): 
89.4% (N = 195) people from rural areas – RR, 2.8% (N = 6) persons who inject drugs – PWID, 6.4% (N = 14) homeless 
people – HP, and 1.4% (N = 3) people deprived of liberty – PDL.

Incidence Analysis of the Total Screened Participants
The TB detection rates in the screened individuals (per 100,000 population) were determined through the application of 
the subsequent formula:

In Table 1 we present the data results from rural residents from all counties.

Table 1 Data Results from Rural Residents from All Counties

County Screened 
participants

Sputum/ GeneXpert tests Referrals to the Specialist Persons 
diagnosed 
with active 

TB

Incidence of 
TB cases 

(per 100,000 
population)

Official Global TB 
Incidence by 

county in 2022 
(NTP)10

Number of 
persons

% Number of 
persons

%

Alba 1083 48 4.4% 210 19.4% 1 92.34 24.1

Arad 1320 29 2.2% 67 5.1% 3 227.27 47.4

Arges 1612 36 2.2% 105 6.5% 2 124.07 42.5

Bacau 1780 125 7.0% 430 24.2% 4 224.72 57.2

Bihor 768 43 5.6% 188 24.5% 4 520.83 36.5

Bistrita-Nasaud 1984 86 4.3% 170 8.6% 4 201.61 28

Botosani 2031 70 3.4% 96 4.7% 14 689.32 82.7

Braila 2528 64 2.5% 126 5.0% 6 237.34 56.5

Brasov 736 10 1.4% 169 23.0% 2 271.74 25.7

Buzau 1503 12 0.8% 30 2.0% 10 665.34 46

Cluj 1209 80 6.6% 194 16.0% 2 165.43 26

Dambovita 460 22 4.8% 94 20.4% 2 434.78 40.2

Dolj 2365 315 13.3% 53 2.2% 4 169.13 70.1

Galati 3024 76 2.5% 225 7.4% 5 165.34 60.5

Giurgiu 2467 115 4.7% 40 1.6% 6 243.21 64.9

Iasi 2364 140 5.9% 370 15.7% 12 507.61 59.7

Maramures 2042 43 2.1% 87 4.3% 4 195.89 42.8

Mehedinti 2296 61 2.7% 772 33.6% 3 130.66 64.2

Prahova 1473 50 3.4% 162 11.0% 2 135.78 37.5

Salaj 876 22 2.5% 150 17.1% 2 228.31 30.8

Teleorman 1403 13 0.9% 83 5.9% 6 427.66 78.6

(Continued)
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From a total of 77,922 screened individuals in rural areas, 3361 (4.3%) underwent GeneXpert testing, revealing 195 
cases of active TB. The utilization of GeneXpert tests varied, with the highest percentages observed in Dolj (13.3%), 
Ialomița (14%), and Olt (14.6%) counties. The incidence rates range from 58.41 per 100,000 inhabitants in Vrancea to 
689.32 in Botoșani, highlighting significant disparities among the assessed counties. Notably, these values surpass the 
reported incidence at the county level. Furthermore, it is noteworthy that in eight counties, no cases of active TB were 
identified.

Table 2 evaluates data related to the four targeted vulnerable groups. Out of a total of 86,911 screened participants, 
3555 (4.1%) underwent GeneXpert tests, resulting in 218 cases diagnosed with active TB. Regarding the TB incidence 
calculated per 100,000 population, a notable pattern emerges: the highest incidence was observed among the homeless 
population, 1113.76, followed by PWID with 576.37, RR with 147.6, and PDL with an incidence of 44.84. The overall 
TB detection rate (per 100,000) for the study was 250.85, which is over 5 times higher than the incidence rate reported at 
the country level (46.1).

Detected Cases with Active TB by County
Analysis of screening locations reveals significant patterns. Counties with a high proportion of active TB cases (≥5% of 
the sample) include Bucharest-Ilfov (12.8%), Neamț (7.8%), Botoșani (6.4%), Vaslui (6%), and Iași (5.5%) in the North- 
East, and Tulcea (7.8%) and Constanta (5%) in the South-East. These counties also reported TB incidence in 2022 
exceeding the national average. In contrast, Alba and Vrancea counties have a lower percentage, each at 0.5% of total 
active TB individuals (N = 218). Notably, while Vrancea’s TB incidence in 2022 surpassed the national average, Alba’s 
rate is below (Table S1).

Table 1 (Continued). 

County Screened 
participants

Sputum/ GeneXpert tests Referrals to the Specialist Persons 
diagnosed 
with active 

TB

Incidence of 
TB cases 

(per 100,000 
population)

Official Global TB 
Incidence by 

county in 2022 
(NTP)10

Number of 
persons

% Number of 
persons

%

Tulcea 2829 274 9.7% 241 8.5% 17 600.92 64.4

Valcea 1878 50 2.7% 207 11.0% 3 159.74 38.4

Caras-Severin 1599 139 8.7% 356 22.3% 7 437.77 48.1

Constanta 3570 58 1.6% 190 5.3% 11 308.12 54

Gorj 2791 10 0.4% 351 12.6% 5 179.15 57.5

Ialomita 1789 250 14.0% 260 14.5% 4 223.59 60.9

Neamt 3778 123 3.3% 292 7.7% 17 449.97 57.1

Olt 2050 300 14.6% 287 14.0% 4 195.12 72.9

Suceava 2777 110 4.0% 212 7.6% 7 252.07 46.4

Vaslui 3973 73 1.8% 389 9.8% 13 327.21 65.9

Vrancea 1712 14 0.8% 524 30.6% 1 58.41 51.6

Ilfov 4064 268 6.6% 185 4.6% 8 196.85 42.3

Calarasi 1956 46 2.4% 258 13.2% 0 0 68.8

Covasna 594 11 1.9% 89 15.0% 0 0 20.1

Harghita 1222 47 3.8% 208 17.0% 0 0 13.4

Hunedoara 1017 2 0.2% 264 26.0% 0 0 45.9

Mures 1102 79 7.2% 201 18.2% 0 0 32

Satu-Mare 1945 0 0.0% 0 0.0% 0 0 47.7

Sibiu 1119 1 0.1% 221 19.7% 0 0 20.7

Timis 833 46 5.5% 200 24.0% 0 0 38.7

TOTAL 77,922 3361 4.3% 8756 11.2% 195 250.25 -
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Socio-Demographic Analysis of Rural Residents Detected with Active TB, by
Socio-demographic profile
In persons with active TB from rural area (N = 195), no significant differences by sex were found, compared with 
distribution of TB in general population. Of the 195, the majority (73.3%, 143) were male, aligning with the national 
trend. The regional distribution mirrors the overall pattern, explained by the higher national TB incidence among males. 
The age distribution aligns with the national norm as well, ranging from 19 to 91 years, with a mean of 55 years. The 45– 
54 age group recorded the highest values for both sexes (Table S2, Figure S1).

Concerning marital status, 48.2% (N = 94) were single, while 50.8% (N = 99) were married or in a cohabiting 
relationship, with two participants not responding to the question. Cohabitation analysis indicated that the majority live 
with one (29.7%, N = 52) or two persons (29.1%, N = 51), while 6.3% (N = 11) live alone. In terms of employment, 
45.1% (N = 88) were inactive, 16.4% (N = 32) were employed, of which only 68.8% (N = 22) declared their workplaces, 
and others fall into categories such as social assistance beneficiaries (7.2%, N = 14), retirees (29.7%, N = 58), and 
unemployed (1.5%, N = 3). To comprehensively assess the medical profile of TB cases, their access to medical services 
was examined. Regarding insurance status, 68.7% (N = 134) were insured, 24.6% (N = 48) were not and 6.7% (N = 13) 
did not respond. Enrollment with a family doctor, a key indicator of access to essential medical services, was declared by 
90.3% (N = 176) (Table S2).

Health status and risk factors
Regarding the number of symptoms, 71.8% (N = 140) reported at least one characteristic TB symptom. Only one 
participant reported experiencing all listed symptoms, while 55 (28.2%) did not report any. No statistically significant 
differences were noted in the number of symptoms declared by respondents. In case of individuals who exhibited two 
specific TB symptoms, over 80% were smokers or former smokers (72.7% and 9.1%, respectively) and 68.2% reported 
alcohol consumption (Tables S3, S4, S5).

The severity of TB symptoms is influenced by the patient’s immune status and age. Analysis of TB cases by age and 
symptoms showed no statistically significant differences related to sex. With age, patients are more likely to exhibit three 
or more TB symptoms. Notably, in the age group with the highest number of positive persons (45–54 years old), the 
majority reported no symptom (Figure S2). Thus, the results highlight that there is insufficient evidence to conclude that 
there are significant differences between men and women regarding age or the number of symptoms within the studied 
population.

To provide a deeper insight into the magnitude of differences between groups, we calculated the effect size.11,12 The 
analysis revealed that the variations related to age between sexes demonstrate a relatively small effect size (Cohen’s d = 

Table 2 Analysis of Incidence in the Screened Vulnerable Groups

Vulnerable 
group 
targeted

Screened 
persons

Sputum/ GeneXpert 
tests

Referrals to the 
Specialist

Persons 
diagnosed 

with 
active TB

Incidence of 
TB cases 

(per 100,000 
population)

Official Global 
TB Incidence 
by county in 

2022 (NTP)10Number of 
persons

% Number of 
persons

%

RR: 

all counties

77,922 3361 4.3% 8756 11.2% 195 250.25 –

PDL: 
all counties

6691 118 1.8% 774 11.6% 3 44.84 –

HP: 

Bucharest+ Ilfov

1257 54 4.3% 199 15.8% 14 1113.76 –

PWID: 

Bucharest + Ilfov

1041 22 2.1% 181 17.4% 6 576.37 –

TOTAL 
PARTICIPANTS

86,911 3555 4.1% 9910 11.4% 218 250.83 46.1

Notes: RR, Rural residents; PDL, People deprived of liberty; HP, Homeless people; PWID, People who inject drugs.
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0.33). The result shows that age discrepancies between gender groups are minor and most likely devoid of significance 
from a practical application perspective. However, the difference in the number of symptoms manifested between the 
sexes highlighted a significantly more pronounced effect size, with Cohen’s d = 0.89. Although statistical significance 
was not achieved for any variable, this result indicates considerably more accentuated variability, signaling a potential 
area of interest for future research.

Regarding the addictions and chronic conditions, from the total sample of 195 positive TB subjects, smoking (55.4% 
smokers and 12.3% former smokers) and alcohol consumption (52.8%) were prevalent. The majority of smokers and 
alcohol consumers were male (62.2% and 66.4%, respectively). Notably, 12.8% reported daily alcohol consumption, with 
1.9% female and 16.8% male participants. Regarding drug consumption, 98.5% declared non-use, while 3 participants 
(1.5%) did not respond. The 45–54 age group has the highest proportion of alcohol consumers (33%) and smokers 
(35.2%), with variations among males (33.7%) and females (42.1%). Significantly, 21.5% (N = 42) of the total sample 
did not declare any addiction, with approximately 60% being over 65 years old (Table S6).

When considering comorbidities, 23.1% (N = 45) reported a history of TB, 16.4% (N = 32) reported arterial 
hypertension, 4.6% (N = 9) chronic respiratory diseases, and 4.1% (N = 8) diabetes (Figure S3).

Among the 23.1% of individuals with a previous episode of TB, the majority (42.2%, N = 19) were within the 55–64 
age group, with an average age of 57 years. Surprisingly, over 50% of those individuals remain active in the labor market. 
Additionally, addiction analysis revealed that 66.7% were smokers, with 11.1% admitting past smoking and 64.4% 
alcohol consumption (Table S7). When examining the TB-related family medical history, out of 195 individuals, 25 
(12.8%) mentioned family members with a TB history and 13 (6.7%) reported personal experience or acquaintance with 
someone affected by TB (Table S8).

Socio-Demographic Analysis of Other Vulnerable Groups (PDL, HP, PWID)
These three vulnerable groups comprise in total 23 individuals, with PDL accounting for 3, HP for 14, and PWID for 6. 
Examining marital status, 99.9% of HP and 66.7% of PDL were single, contrasting with PWID, among whom 66.7% 
stated being married or in a concubinage relationship. Regarding household size, 50% of TB positive HP live alone, 
33.3% with one person and 16.7% with 5 people, while PWID share their residence with 1 or 5 people (33.3%) or 2 or 4 
people (16.7%). PDL declared living with 5, 11, and 40 people in the same space. Importantly, none of the individuals in 
these three categories were active in the labor market (Table S2).

Discussion
The implementation of active TB detection is an essential step for any country that is witnessing a decrease in the 
occurrence of this disease, as is currently observed in Romania. Countries with a high prevalence of TB implement 
national screening programs in diverse formats.13,14 In the current screening program, we implemented ACF through the 
integration of radiological examination and GeneXpert testing. The inclusion criteria in the program focused on 
belonging to a vulnerable category (RR, PWID, HP, and PDL) and the existence of risk factors for TB.

ACF for TB is a growing priority in the South East Asia Region amid the COVID-19 pandemic. Many countries have 
integrated ACF into national plans, overcoming challenges through community mobilization. Despite the overlap with 
the pandemic, careful planning ensured continuous case identification.15,16 An example from rural India demonstrated 
ACF success, identifying over 8700 symptomatic cases among 65,000 individuals, with 17% (964) confirmed positive for 
TB through smear tests.17 A separate ACF initiative targeted households in urban slums, tribal areas, and remote rural 
regions. Approximately 4.9 million households, encompassing around 20 million people, underwent screening. Out of 
350,047 presumptive pulmonary TB cases (individuals with a cough lasting ≥2 weeks), 187,586 (54%) underwent 
sputum smear examination, leading to the identification of 14,447 (8%) smear-positive TB cases.18 In another study, 
Shewade et al primarily emphasized the screening of susceptible persons, such as individuals undergoing immunosup-
pressive therapy, the elderly population, individuals lacking adequate housing and residing in night shelters, nursing 
homes, and orphanages, as well as incarcerated individuals and street children. It was found that TB was detected in 3.4% 
of homeless individuals. Furthermore, in areas that are difficult to access, the frequency of TB detection varied between 
4.5% and 6.3%. Moreover, 2.6% of the incarcerated population under evaluation exhibited a diagnosis of TB, while 5.8% 
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of individuals aged 60 and above were identified as having TB.19 A study from South Africa by Churchyard suggests that 
screening every 12 months is generally sufficient for identifying TB cases in vulnerable communities, emphasizing the 
importance of adaptation to specific demographic and epidemiological factors for optimal accuracy.20

Data from Romania between 2015 and 2017 highlights a concerning increase in TB cases among vulnerable 
populations. Individuals in specific categories, making them more susceptible to the disease, were found to have TB 
rates significantly higher, up to 7 to 18 times, compared to the general population.21

The effectiveness of TB screening can be evaluated using a key metric, namely the detection rate. To contextualize 
this, we examined the overall TB incidence (per 100,000 individuals) in Romania, which was reported as 57.1 cases in 
2020, decreasing to 39.7 in 2021, and slightly increasing to 46.1 in 2022. In contrast, our study revealed a remarkable TB 
detection rate of 250.83 per 100,000 individuals, which is more than 5 times higher compared to the official national 
incidence reported by NTP.10 Notably, the homeless population emerged as the most affected group, exhibiting an 
alarming incidence rate of 1113.76 per 100,000. Following closely behind are individuals who inject drugs, with 
a detection rate of 576.37 per 100,000. Additionally, those residing in rural areas had been reported a detection rate of 
147.64 per 100,000. Individuals in incarceration had a detection rate of 44.84 per 100,000, as a result of NTP efforts and 
the prior E-DETECT screening initiative, targeting this category.22

Furthermore, based on our study’s results, there was a notable escalation in TB incidence across specific counties. 
Particularly, Tulcea witnessed a remarkable surge, surpassing 600, reaching a detection rate of 600.92 per 100,000. 
Similarly, Buzău and Botoșani recorded a substantial increase in cases, reporting detection rates of 665.34 and 689.32 per 
100,000, respectively. However, it is important to note that eight counties, including Calarasi, Timis, Satu Mare, 
Hunedoara, Mures, Sibiu, Harghita, and Covasna, reported no instances of TB during the study period, as indicated in 
Table 1. These results prompt an analysis in three main directions, when examining the detection data.

Firstly, our study remarkably uncovered a notable similarity between higher incidence rates in specific counties and 
the national level, albeit at significantly lower values. This emphasizes the consistency of our study’s results.

Secondly, the issue of TB detection within the screening program is particularly concerning in three counties: 
Calarași, Timiș, and Satu Mare. These counties, identified with high or average TB incidence by NTP, reported incidence 
rates of 68.8, 38.7, and 47 per 100,000, respectively. Recognizing these limitations prompts a closer examination of the 
community selection process for screening and the execution of mobilization efforts during the screening caravan.

Thirdly, a significant disparity emerged between the reported incidence and the actual detection rate during screening 
in Bihor County. While the reported incidence is relatively low, at 36.5, the screening process has revealed a substantially 
higher detection rate of 520.83 per 100,000. This raises questions about the accuracy of reported incidence rates and 
underscores the importance of comprehensive screening measures in identifying health conditions.

Analysis of symptoms revealed that 71.8% of participants reported at least one TB symptom, while 28.2% reported 
none. Notably, a high prevalence of smoking (55.4% smokers and 12.3% former smokers) and alcohol consumption 
(52.8%) was observed, particularly in the 45–54 age group. Noteworthy comorbidities included a history of TB (23.1%) 
and arterial hypertension (16.4%). This underscores the imperative of integrating socio-economic and environmental 
considerations into screening strategies to effectively address the complex challenges presented by TB in diverse 
populations.

The analysis of other vulnerable groups (PDL, HP, PWID) highlights unique socio-demographic characteristics, with 
distinctive marital statuses and household sizes. Importantly, none of these individuals were active in the labor market, 
revealing potential barriers to healthcare access.

The inclusion of these details in the analysis emphasizes the nuanced socio-demographic landscape of TB and 
underscores the necessity for targeted interventions and comprehensive public health strategies to address the specific 
challenges presented by these vulnerable populations. This aligns with WHO recommendations, emphasizing the 
importance of tailoring screening methods to the socio-demographic particularities of the implementing country.2,23

Our study mainly focused on assessing vulnerable groups according to socioeconomic conditions, whereas other 
studies, such as Nunemo’s study, targeted populations with specific comorbidities such as hypertension and diabetes. 
Interestingly, Nunemo et al found that the majority of TB patients had no comorbidities with noncommunicable diseases, 
and among TB patients, the prevalence of hypertension was 6.55% and diabetes 5.64%. This highlights the limited 
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presence of comorbidities among TB patients and underlines the effectiveness of our approach in targeting vulnerable 
groups, mainly based on socio-economic factors. However, it also highlights the importance of exploring different 
approaches to address the complex landscape of public health challenges.24

The limitations of this study include the focus on data from the past 5 years to select localities with high TB 
incidence, which may underestimate or overestimate the current epidemiological landscape. Additionally, while the 
inclusion and exclusion criteria are established to ensure a representative sample, they might exclude certain vulnerable 
groups that do not strictly fit within these categories. It is important to note that the innovative approach, concentrating on 
the rural area, may not be directly comparable to similar studies, making it challenging to generalize the results globally. 
Another inherent limitation lies in the predominantly descriptive nature of the study, without clearly defined correlations. 
Future steps involve a nuanced analysis of the population’s structure and risk factors, paving the way for subsequent 
exploration of correlations between socioeconomic criteria and risk factors. It is noteworthy to underline that within our 
study, we did not collect specific data regarding the direct and indirect costs associated with TB diagnosis. However, the 
literature indicates that ACF, when implemented in marginalized and disadvantaged communities, has led to a decrease in 
overall costs and the occurrence of additional costs associated with TB diagnosis. It is important to highlight that, despite 
these financial benefits, ACF has not effectively addressed social inequalities in these communities. Thus, there is 
considerable interest in continuing to explore and evaluate the potential implications of ACF strategies for prioritizing 
and managing TB in various populations, considering the complexity of socio-economic factors and access to healthcare 
services.

The strengths of the study are represented by the following: The implementation of a systematic screening process for 
TB in Romania marked the first instance of such a project in our country. This initiative was motivated by the benefits it 
offers to individuals who are at risk of contracting TB. Timely identification and initiation of treatment can improve their 
prognosis and reduce their costs. Additionally, our study had a positive impact on entire communities that were more 
susceptible to TB by decreasing the occurrence of the disease and averting future instances. Moreover, screening can 
circumvent the obstacles that individuals have when seeking healthcare, by offering a straight route to receiving medical 
attention, especially in the vulnerable groups that we conducted the study upon and who did not have access to medical 
professionals. The detection of TB is contingent upon individuals seeking medical attention at healthcare facilities in the 
absence of screening. Screening has the potential to mitigate delays in the diagnosis of TB and thus decreases expenses 
and the likelihood of severe financial burdens for individuals affected by TB. An important direction of the health 
policies drawn by this research resides in the recommendation to evaluate the risk of tuberculosis within the adminis-
trative-territorial units as an optimal solution for evaluating the control of tuberculosis.

Conclusion
Our data strongly support the necessity of reassessing the selection process for TB screening settings, according to 
risk categories. This research provides a comprehensive understanding of the complex socio-demographic factors 
and health difficulties faced by populations affected by tuberculosis. It is important to emphasize the importance of 
customized interventions and support services that are inherent in national tuberculosis initiatives, especially in 
vulnerable groups. The use of this strategic ACF screening method not only assists in saving important resources 
by optimizing staff, medical equipment, and infrastructure but also improves efficiency in the detection and 
subsequent treatment of tuberculosis. It propels us closer to reducing the incidence and ultimately eradicating 
this disease.
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