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ABSTRACT

Background: Tuberculosis (TB) remains a significant public health concern in Saudi Arabia, particularly among high-risk
populations. Understanding the epidemiological characteristics, TB classification, and factors influencing treatment
outcomes is essential for effective disease management.

Objective: This study aimed to assess the epidemiological profile and tuberculosis classification among patients admitted
to Almadinah Almonawarah Hospitals from 2020 to 2024 and to determine the association between sociodemographic
characteristics, selected risk factors, and TB treatment outcomes.

Methods: A retrospective study was conducted using medical records of TB patients admitted between 2020 and 2024.
Data on demographics, occupation, nationality, TB classification, comorbidities, and treatment outcomes were extracted
and analyzed. Descriptive statistics summarized patient characteristics, while the Chi-Square test evaluated associations
between sociodemographic and clinical risk factors with TB outcomes. A p-value <0.05 was considered statistically
significant.

Results: A total of 289 TB patients were included, with cases peaking in 2021 (31.5%) and declining to 8.0% in 2024. Most
patients were male (62.6%), aged 21-41 years (57.1%), non-Saudi (61.2%), and unemployed (85.5%). Pulmonary TB was
the predominant type (81.7%), while extra-pulmonary TB accounted for 6.9%, and 11.4% of cases were classified as other
(miliary, latent, or unclassified). Significant associations were observed between TB outcomes and year of diagnosis
(p=0.032), age (p=0.020), and occupation (p=0.026), whereas gender, nationality, and clinical risk factors—including
diabetes, lung diseases, AIDS, immunosuppressive therapy, and cancer—showed no significant impact on treatment
outcomes.

Conclusion: TB in Almadinah Almonawarah Hospitals predominantly affects young, male, non-Saudi, and unemployed
populations, with pulmonary TB as the main clinical presentation. Sociodemographic factors, particularly age, year of
diagnosis, and occupation, significantly influence treatment outcomes, while comorbidities have minimal effect. These
findings emphasize the need for targeted public health interventions, early detection strategies, and enhanced support for
high-risk groups to optimize TB management and reduce disease burden
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INTRODUCTION

Tuberculosis (TB) is one of the world's most serious
infectious diseases, posing a substantial public health
burden despite decades of control attempts (Glaziou, Floyd,
& Raviglione, 2018). Globally, tuberculosis is a leading
cause of morbidity and mortality, particularly in low- and
middle-income countries, and is strongly linked to
socioeconomic factors, population mobility, and comorbid

TB epidemiological trends differ significantly between
locations and people, according to demographic variables,
healthcare availability, occupational exposure, and
underlying health issues (Selmane & L’Hadj, 2020).
Studies from various settings have consistently found that
men, working-age adults, and socially disadvantaged
groups, such as unemployed people and migrants, have a
higher TB prevalence (Kundu et al., 2020; Pedraz et al.,

conditions such as diabetes and immunosuppressive
disorders (Daley, 2019). Although effective diagnostic
methods and treatment regimens are available, drug-
resistant strains persist, and gaps in early identification and
treatment adherence continue to impede worldwide TB
elimination efforts (Swalehe & Obeagu, 2024; Sambas et
al., 2020).

2024). Pulmonary tuberculosis is the most common clinical
type, accounting for the vast majority of cases, while extra-
pulmonary tuberculosis represents a smaller but clinically
significant proportion, frequently linked with delayed
diagnosis and poorer outcomes (Fang et al., 2022).

TB remains a public health concern in Saudi Arabia, despite
significant advancements in surveillance systems and
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adoption of the World Health Organization's End TB
Strategy (Alkhalawi et al., 2016). According to national and
regional research, tuberculosis (TB) in Saudi Arabia
disproportionately affects non-Saudi residents, males, and
people of working age, suggesting the impact of labor
migration and population movement. Furthermore, regional
variations in TB incidence have been observed, with the
western regions, including Al-Madinah, Al-Munawarah,
and Makkah, having a significant disease burden (Semilan
etal., 2021).

Comorbid  disorders significantly influence TB
susceptibility, illness severity, and treatment outcomes.
Diabetes mellitus, in particular, has been found as a
substantial risk factor for the development of active
tuberculosis, with a poor impact on treatment response and
recovery (El-Kady & Turkistani, 2021). Other illnesses,
such as chronic pulmonary diseases, HIV infection, renal
failure, and immunosuppressive states, while less common,
complicate disease treatment and increase the chance of
negative outcomes (Aljadani et al., 2019; Kizito et al,,
2021).

Early diagnosis, suitable treatment, and comprehensive
surveillance systems are critical for effective tuberculosis
control. Diagnostic methods such as sputum culture, chest
radiography, and molecular testing, particularly Xpert
MTB, have considerably improved the diagnosis of
tuberculosis cases and medication resistance. Nevertheless,
treatment outcomes remain suboptimal in certain
populations due to factors such as delayed diagnosis, drug
resistance, socioeconomic barriers, and poor adherence to
therapy (Nidoi et al., 2021; Shah et al., 2021).

Given the ongoing burden of tuberculosis and the regional
differences reported in Saudi Arabia, localized
epidemiology studies are critical for informing focused
public health measures. Understanding the
sociodemographic features, clinical profiles, risk factors,
and treatment outcomes of tuberculosis patients in Al-
Madinah Al-Munawarah is especially essential given the
city's unique population dynamics and status as a
destination for religious visits and migrant laborers.

AIM

This study aimed to assess the epidemiological profile and
tuberculosis classification among patients admitted to
Almadinah Almonawarah Hospitals from 2020 to 2024, and
to determine the association between sociodemographic
characteristics, selected risk factors, and tuberculosis
treatment outcomes.

METHODOLOGY
Study Design

The study was designed as retrospective study design
providing a comprehensive method to examine the
epidemiological characteristics and treatment outcomes of
tuberculosis (TB) in Almadinah Almonawarah Hospitals.

Setting

The study was carried out in hospitals from medical records
at Almadinah Almonawarah region of Saudi Arabia. These

hospitals were served as the major data gathering sites for
the project, which involved patients admitted with
tuberculosis.

Study Sample

The sample size was based on the study period and
availability of the data. The aim was to collect the
participants’ data from January 2020 to the last date of the
study period or for a 3-year period.

Inclusion Criteria: Patients of all ages, from under 18 to
over 60, was considered for enrollment. This study involved
male and female patients from varied occupational
backgrounds, including students, employees, the jobless,
and retirees. Furthermore, both Saudi and non-Saudis
nationals were eligible, as long as non-Saudis declare their
nationality. Patients must have a confirmed tuberculosis
diagnosis, whether pulmonary or extrapulmonary, as
determined by clinical, radiographic, or laboratory tests
such as sputum smear, microscopy, PCR, or culture.

Exclusion Criteria: Patients not admitted to Almadinah
Almonawarah hospitals were excluded, including those
receiving outpatient care or admitted to other healthcare
facilities, to ensure that the findings are relevant to the
intended population. Furthermore, individuals with other
significant respiratory illnesses unrelated to tuberculosis,
such as pneumonia or lung cancer, were excluded in order
to keep the focus on the tuberculosis diagnosis and its
distinct characteristics. Individuals having incomplete
medical histories, which would make it difficult to
accurately determine infection time, treatment regimens, or
risk factors, were also excluded. Patients with major co-
morbidities that may worsen the clinical picture of
tuberculosis but are not directly related to traditional TB
risk factors, such as severe heart failure or active
malignancies, were excluded from the study.

Requirement and Approach

Patients who matched the inclusion criteria were included
in the study. The patients’ medical records were collected
and evaluated based on patient demographics, medical
history, treatment details, and relevant clinical information.

Instrument

The patient information collected from Excel sheets
provided a comprehensive dataset essential for analyzing
tuberculosis (TB) cases in Almadinah Almonawarah
hospitals. This dataset included key variables such as the
year of patient admission, gender, age, nationality, and
occupation, allowing for the exploration of demographic
trends and potential occupational exposures related to TB.
Additionally, it comprised crucial health factors, including
comorbid conditions like diabetes, lung diseases, chronic
renal failure, AIDS, immunosuppressive conditions, and
cancer, which could influence the disease's progression.
Diagnostic and treatment data were integral components,
featuring culture results for TB confirmation, prescribed
medication types, X-ray findings, Xpert MTB results for
rapid detection, and outcome data to evaluate treatment
responses (e.g., improved, stabilized, or worsened). This
systematic organization of patient data facilitated a detailed
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analysis of the epidemiological characteristics of
tuberculosis, enabling healthcare professionals to gain
valuable insights into trends, treatment patterns, and patient
outcomes within the region.

Data Analysis

Descriptive statistics provide essential insights into the
distribution and frequency of demographic variables, such
as age, gender, nationality, and occupation, as well as
clinical features like risk factors. Chi-Square test was
employed to examine the associations between categorical
variables, specifically the relationships among socio-
demographic characteristics, risk factors, and patient
outcomes. A P-value of less than 0.05 was indicated as
statistically significance.

Ethical Considerations:

Ethical approval was obtained from the Ethics Council at
Jouf University (14-10-45), and approval was obtained

from the Health Complex affiliated with Medina Hospitals
(IRB:24-068) . The patients' data was identified and
collected from hospital files. Participants’ data
confidentiality and privacy was maintained through
encrypted codes, and the data was disposed of immediately
after obtaining the necessary results.

Results

Table 1. shows that the total number of tuberculosis cases
peaked in 2021 (31.5%) before declining to 8.0% in 2024,
indicating a downward trend in TB admissions over time.
The majority of cases (62.6%) were males and 57.1% were
between the ages of 21 and 41, indicating that young adults
were the most afflicted. The majority of patients were non-
Saudi (61.2%) and unemployed (85.5%), indicating that
nationality and socioeconomic position may influence
tuberculosis incidence.

Table 1: Epidemiological Characteristics of TB Patients (2020-2024)

Variable Category N %
Year 2020 48 16.6
2021 91 31.5
2022 64 22.1
2023 63 21.8
2024 23 8.0
Gender Male 181 62.6
Female 108 37.4
Age (years) 0-20 7 2.4
21-41 165 57.1
42-62 88 30.4
>62 29 10.0
Nationality Non-Saudi 177 61.2
Saudi 112 38.8
Occupation Unemployed 247 85.5
Employed 42 14.5

Table 2. shows that the pulmonary tuberculosis was the most prevalent kind (81.7%), indicating the common site of TB
infection. Extra-pulmonary cases were uncommon (6.9%), with 11.4% of cases classified as "other," indicating unclassified
or unusual presentations. These findings emphasize the importance of focused diagnosis and treatment approaches based

on TB type.
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Table 2: TB Classification (2020-2024)

TB Classification N %
Pulmonary TB 236 81.7
Extra-Pulmonary TB 20 6.9
Other (miliary/latent/unclassified) 33 11.4

Table 3. shows that the year of diagnosis, age, and occupation were found to be strongly connected with TB treatment
outcomes, implying that temporal trends, age-related immune response, and work status may all have an impact on
recovery. Gender and nationality showed no significant impact, indicating that these factors did not influence treatment

outcomes in this group.

Table 3: Association Between Patient Outcomes and Sociodemographic Characteristics

Variable Value / Test P-value
Year 10.527 0.032*
Gender 0.232 0.630
Age 4.060 0.020*
Nationality 0.550 0.458
Occupation 4.943 0.026*

Table 4. indicates that none of the clinical risk factors had a statistically significant effect on TB treatment outcomes. This
suggests that comorbidities such as diabetes, lung disease, AIDS, immunosuppression, and cancer did not meaningfully
alter patient recovery in this cohort, potentially reflecting effective TB management strategies in the hospital setting.

Tabled4: Association Between Patient Outcomes and Risk Factors

Risk Factor Value / Test P-value
Diabetes 0.043 0.835
Lung Diseases 0.017 0.896
Chronic Renal Failure 0.298 0.585
AIDS 0.190 0.663
Immunosuppressive Therapy 0.897 0.344
Cancer 0.297 0.586
Other Risk Factors 0.033 0.856

DISCUSSION

The current research has important implications on the
epidemiological peculiarities of the patients with the
tuberculosis (TB) who are hospitalized at Almadinah
Almonawarah Hospitals during the period between 2020

and 2024. We found that the proportion of TB patients is
mostly male (62.6%), which supports the national and
international trends where males are predominantly
affected by TB, presumably because of the increased
exposure and behavioral aspects (Alawi et al., 2024;
Almutairi et al., 2018). This is in line with the existing
literature in the Saudi Arabia, which noted higher incidence
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of TB in men than in women (Al-Hajoj et al., 2013).

Most of the patients in our cohort were between the ages of
21 and 41 years (57.1%), which demonstrates the severity
of TB on the younger population of adults. This result is
similar to those that have been observed in regional
research, where the younger adult population is the most
prevalent in TB, which indicates an increased exposure rate
and active social life in young adults (Alqahtani et al., 2024;
Almutairi et al., 2018). The number of patients above 62
years of age was very small, which can be attributed to
effective monitoring in older age groups or possible under
diagnosing in older age groups (Li et al., 2017). Prolonged
surveillance of age-specific TB incidence is thus necessary
to maximize detection and treatment measures.

Regarding the TB classification, our research demonstrated
the prevalence of pulmonary tuberculosis (81.7%), as in the
global and regional epidemiological trends, pulmonary TB
is the most prevalent type of the disease (Fang et al., 2022;
Nidoi et al., 2021). Though the extrapulmonary TB
percentage was lower in our cases, the outcomes of our
findings are different than some other international studies,
which found higher rates of extrapulmonary TB in some
groups of people, as this is a regional difference in TB
expression and access to health care (Fang et al., 2022).

Our cohort was also very much influenced by the
socioeconomic factors. One of the greatest percentages of
patients (85.5) indicated that most of them were
unemployed, which implies that socioeconomic factors
could be an effective risk factor of infection and access to
health facilities. It coincides with the earlier research in
Saudi Arabia and other countries that has formulated
occupation and socioeconomic status as critical factors that
determine TB outcomes (Nidoi et al., 2021; Semilan et al.,
2021).

However, comorbidities like diabetes, chronic renal failure,
and pulmonary illnesses did not respond significantly to the
outcome of treatment with TB in our cohort (El-Kady and
Turkistani, 2021). This is contrary to other areas where
comorbidities, in particular HIV co-infection, were
considerably associated with worse TB outcomes (Kizito et
al., 2021; Shah et al., 2021). This divergence could indicate
variations in patient population, prevalence of comorbidity
and healthcare management in Saudi Arabia.

The study also found that age, year of diagnosis, and
occupation were significant predictors of the TB treatment
outcomes whereas gender and nationality were
insignificant. These findings indicate that targeted
interventions at age-specific and occupation-specific levels
can be used in addition to vaccination and early diagnosis
initiatives (Alawi et al., 2024; Aljadani et al., 2019). The
strong correlation between age and immunization rate
indicate that preventive measures have an important impact
on the treatment outcomes, and preventing actions must be
long-term and age-specific in the form of popular health
campaigns (World Health Organization, 2021).

Conclusively, the results of Almadinah Almonawarah
Hospitals indicate that the TB epidemiology is
multifactorial with important connections between age,

occupation, immunization status, and treatment outcomes.
These remarks align with the national surveillance data and
emphasize the necessity of coordinated national
interventions in the field of public health that would tackle
both clinical and socioeconomic TB determinants (Alawi et
al., 2024; Almutairi et al., 2018).

CONCLUSION

This study provides a comprehensive overview of the
epidemiological characteristics, risk factors, and treatment
outcomes of tuberculosis patients admitted to Almadinah
Almonawarah Hospitals between 2020 and 2024. The
findings highlight that TB predominantly affects males and
younger adults, with pulmonary TB being the most
common form. Socioeconomic factors, particularly
unemployment, were significantly associated with patient
outcomes, while comorbidities such as diabetes and chronic
renal failure showed no significant impact on treatment
success. Additionally, age, year of diagnosis, and
occupation emerged as important predictors of TB
outcomes, whereas gender and nationality did not
significantly influence treatment responses. The study
underscores the multifactorial nature of TB and the need for
integrated public health measures that consider

demographic, occupational, and immunization-related
determinants to optimize treatment outcomes.
RECOMMENDATIONS

Based on the findings, several recommendations can be
made to improve TB management and prevention in
Almadinah Almonawarah Hospitals and similar settings.
First, public health interventions should prioritize younger
adults and unemployed individuals, who represent high-risk
populations, by promoting awareness, early screening, and
timely treatment. Second, vaccination programs, including
BCG immunization, should be strengthened, particularly
among age groups with lower coverage, to enhance
protection and reduce TB incidence. Third, socioeconomic
support programs, such as job assistance and community
engagement, should be integrated with clinical TB
management to address underlying risk factors that may
hinder treatment adherence and recovery. Fourth, routine
monitoring of TB trends and patient outcomes should
continue, with emphasis on symptom recognition, early
diagnosis, and follow-up care. Finally, further research is
recommended to explore emerging TB patterns, evaluate
the impact of comorbidities in larger populations, and
assess the effectiveness of targeted public health strategies
to inform national TB control policies..
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