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Abstract

: Tuberculosis continues to be a significant public health challenge,
especially in resource-limited areas such as Iran. The incidence of tuberculosis in
Iran, especially in high-risk provinces such as Khorasan Razavi, is higher than the
national average, requiring urgent public health interventions. Therefore, this study
aimed to investigate some factors affecting the outcomes of tuberculosis treatment
in Khorasan Razavi during 2016-2022.

This retrospective cross-sectional study used
comprehensive data from the National Tuberculosis Registration System during
2016-2022, and investigated factors affecting the recovery and treatment failure of
patients with tuberculosis in this North-Eastern province. Statistical analyses,
including chi-square and logistic regression, were used to assess the relationships
between demographic variables and treatment success rates.

: Among 2186 patients, the treatment failure rate was 2.1%, with no
statistically significant associations observed for gender, marital status, nationality,
and education level. Logistic regression also revealed no significant predictors of
treatment outcomes. However, treatment failure was highest among single
individuals (2.8%) and those with higher education levels (3.0%).

: This study highlights the need for targeted interventions to address
social determinants, including specific support provision for vulnerable groups.
Disruptions caused by the COVID-19 pandemic are likely to have contributed to
reduced TB case detection and treatment adherence. Strengthening TB prevention
and control programs are essential to achieve global goals for eradication of the
disease.
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Introduction

Health systems worldwide face significant
challenges due to resource constraints. This
issue becomes particularly significant in
developing countries like Iran, where the health
sector receives a smaller share of gross
domestic product. Tuberculosis (TB) remains
one of the most critical infectious diseases
globally, straining economies and health
systems. The World Health Organization
(WHO) has set targets for TB management by
2025, aiming for a 50% reduction in incidence
and a 75% reduction in mortality compared to
2015 levels, escalating to 95% and 90% by
2035.

Despite global efforts to reduce prevalence and
mortality, over one-third of the world’s
population is infected with Mycobacterium
tuberculosis. With approximately 10 million
cases and 1.2 million deaths annually, TB ranks
ninth among global diseases. In fact, the
highest mortality rates occur in low- and
middle-income countries. In Iran, the incidence
of smear-positive TB is 7.5 per 100,000
population, and overall TB incidence is 11.4
per 100,000. Although treatment success has
been achieved, incidence has not declined
significantly. Concerns include neglect during
the COVID-19 pandemic, delays in diagnosis
and treatment, and high burden among refugees
from neighboring countries, especially Afghan
migrants in eastern provinces, making TB a
persistent public health challenge in Iran.

Multiple factors influence TB incidence,
including individual status, healthcare access,
lifestyle, socioeconomic conditions, and
environmental factors. Studies on geographical
distribution of pulmonary TB across provinces
and risk factors in bordering areas indicate
associations with migrant populations and
socioeconomic status. However, these focus on
the national level, highlighting the need for
province-specific research in Khorasan Razavi.
With over 6 million residents, Khorasan Razavi
is Iran’s second-most populous province in
eastern areas, where attractions such as
tourism, religious pilgrimage, and commerce

840

draw migrants. TB incidence here exceeds the
national  average, necessitating  urgent
interventions and health priorities. This study
aimed to investigate factors affecting TB
treatment outcomes in Khorasan Razavi from
2016 to 2022. By identifying at-risk groups and
influential  factors, it seeks to assist
policymakers and health experts in designing
TB control programs.

METHODOLOGY

This  retrospective  cross-sectional  study
examined factors influencing recovery and
treatment failure in TB patients in the target
province. Data for all human TB patients from
April 2016 to March 2022 were obtained from
the TB registration and reporting system of the
TB Department at Iran's Ministry of Health and
Medical Education Center for Disease Control.
Per national TB control guidelines, pulmonary
TB includes smear-positive or smear-negative
cases, while extrapulmonary TB involves
infection in non-pulmonary sites. According to
WHO definitions, treatment failure occurs if
sputum smear or culture is positive at month 5
or later; treatment success involves completed
care with negative smears. Data collection used
a checklist based on the TB patient registry and
analysis  system, including city name,
registration date, marital status, gender, age,
nationality, education, and disease type.

The study adhered to patient confidentiality and

obtained ethics approval from Mashhad
University of Medical Sciences Ethics
Committee (Ethics Code:

IR.MEDSAB.REC.1404.149). For statistical

analyses, SPSS software was used at a
significance level of 0.05. Missing data were
excluded from analyses. Descriptive statistics
included frequencies and percentages for
demographic and treatment variables. Chi-
square test assessed associations between
qualitative variables (e.g., marital status,
gender, nationality, and education) and
recovery status. Fisher’s exact test was used for
occupation due to low frequencies in some
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groups. Logistic regression modeled the  onrecovery.
simultaneous effects of independent variables
RESULTS

This study reviewed records of 2186 TB percentages and statistical test results (chi-
patients over seven years (2016-2022). Table 1 square and Fisher’s exact). No variables
displays distributions of gender, marital status, showed significant associations with outcomes
education level, nationality, occupation, and (P >0.05).

year, along with recovery and failure

Table 1: Frequency Distribution of Study Participants by Demographic and Clinical Characteristics and
Treatment Outcomes

Variable Category Failure Success Total P-value
N (%) N (%) N (%)

Gender Male 25(2.5) | 980 (97.5) | 1005 (100.0) 0.193
Female 20 (1.7) | 1161 (98.3) | 1181 (100.0)

Marital Status Married 28 (2.1) | 1301 (97.9) | 1329 (100.0) 0.684
Single 8(2.8) | 277(97.2) | 285 (100.0)
Divorced 1(1.4) 72 (98.6) 73 (100.0)
Widowed 8(1.6) | 491(98.4) | 499 (100.0)

Education Level | Illiterate 21 (2.0) | 1007 (98.0) | 1028 (100.0) 0.781

Below Diploma | 21 (2.0) | 1038 (98.0) | 1059 (100.0)
Associate to PhD | 3 (3.0) 96 (97.0) 99 (100.0)

Nationality Iranian 40 (2.3) | 1708 (97.7) | 1748 (100.0) 0.131
Afghan 5(1.1) | 433(98.9) | 438 (100.0)

Occupation Other 43 (2.2) | 1869 (97.8) | 1921 (100.0) 0.349
Employee 0(0.0) | 17(100.0) 17 (100.0) | (Fisher's exact)
Service 1(21) | 47(97.9) | 48(100.0)
Simple Worker 1(0.5) | 208(99.5) | 209 (100.0)

Year 2016 (1395) 12(2.2) | 523(97.8) | 535(100.0) 0.106
2017 (1396) 6(1.4) | 438(98.6) | 444 (100.0)
2018 (1397) 12 (4.0) | 289(96.0) | 301 (100.0)
2019 (1398) 5(2.1) | 231(97.9) | 236(100.0)
2020 (1399) 1(0.4) | 249(99.6) | 250 (100.0)
2021 (1400) 5(1.9) | 264(98.1) | 269 (100.0)
2022 (1401) 4(2.6) | 147 (97.4) | 151 (100.0)

gender, nationality, and education) on TB
recovery. All p-values > 0.05 indicate no
Table 2 presents logistic regression results for  significant relationships.
independent variables (i.e., marital status,

Table 2: Logistic Regression Results for Variables Associated with TB Recovery

Variable Category Coefficient | SE OR 95% CI P-value

Marital Status Married -0.247 0.454 | 0.781 | 0.321-1.9 0.585
Single -0.832 0.706 | 0.435 | 0.109-1.738 | 0.239
Divorced -0.059 1.132 | 1.061 | 0.115-9.758 | 0.958
Widowed 0 - 1 - -

Gender Male -0.346 0.333 | 0.708 | 0.368-1.360 | 0.3
Female 0 - 1 - -

Age Age -0.007 0.11 0.993 | 0.972-1.015 | 0.543

Nationality Iranian -0.744 0.489 | 0.475 | 0.182-1.239 | 0.128
Afghan 0 - 1 - -

Education Level | Illiterate 0.221 0.665 | 1.247 | 0.339-4.593 | 0.74
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Below Diploma [ 0.429 0.633 [ 1.536 | 0.444-5.312 | 0.498
Above Diploma | 0 - 1 - -
Occupation may indirectly affect via
DISCUSSION conditions.

According to the 2019 WHO Global TB
Report, global TB mortality decreases by 3%
annually, incidence by 2%; also, 16% of
patients die from the disease. However,
progress falls short of the End TB Strategy
goals, necessitating enhanced prevention and
control, especially in high-burden countries. In
addition, treatment failure was higher in males
(2.5%) than females (1.7%), although the
difference was not significant (P=0.193).
Research indicates males experience worse
outcomes such as higher mortality and positive
cultures. Some studies suggest gender
differences may diminish  post-intensive
treatment. While no significant gender disparity
was found here, literature highlights potential
male vulnerabilities, underscoring the need for
further exploration of underlying factors.

Highest failure (2.8%) occurred in singles,
lowest (1.6%) in widows, but differences were
not significant (P=0.684). Singles’ higher
failure may be linked to reduced social support,
crucial for adherence. Poor adherence predicts
failure across studies, emphasizing
interventions. Social support’s role is notable,
particularly for singles. Similarly, failure was
higher in Iranians (2.3%) than Afghans (1.1%),
but the difference was not significant
(P=0.131). This aligns with migration studies
where migrants are reported to face access
barriers, potentially underreporting failures.
Differences may not fully reflect reality,
deserving targeted interventions. It was further
noted that highest failure (3.0%) was observed
among higher education groups, but the
difference was not significant (P=0.781). One
study linked illiteracy to unsuccessful
outcomes (OR=2.03). Lack of association
suggests other factors like health access play
more remarkable roles. Education may indeed
influence health literacy indirectly. As for
occupations, failure was highest among other
occupations (2.2%), lowest among employees
(0%), with insignificant differences (P=0.349).
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Regarding time intervals, highest failures were
seen during 2018 and 2016 (12 cases each),
where the lowest number of cases was seen in
2020 (1 case), but differences were not
significant (P=0.106). Year-outcome links did
not suggest any external factors dominating the
observation. High recovery reflects effective
regimens, but the 2018 spike (4.0%) may
indicate adherence issues. Post-2019 declines
probably stemmed from COVID-19 delays,
when the pandemic disrupted TB services via
lockdowns and resource shifts, with countries
reporting 25-50% notification drops.

By the logistic regression, univariate findings
were confirmed: no variables significantly
affected recovery (P>0.05). Though
insignificant, ORs (e.g., 0.708 for males, 0.475
for lranians) suggested potential for larger
studies. Strengths included logistic regression
for multivariate analysis and large, multi-year
dataset. Limitations were the incomplete data
on quality of life/environment, province-
specific, which tended to limit the study
generalizability.

CONCLUSIONS

This study found no significant impact of
demographic variables on TB treatment
outcomes, possibly due to equitable healthcare
or unmeasured factors. Comparisons with prior
studies revealed that variations likely were tied
to structural, cultural, and epidemiological
differences. Given complexities  and
inconsistencies in factors like gender, marital
status, nationality, and education, future
research should incorporate clinical indices,
qualitative approaches, and advanced statistics
for deeper insights. Also, global TB declines
tend to continue but insufficiently for End TB
goals. COVID-19 exacerbated disruptions,
adding burden. Strengthening prevention and
control in high-burden countries is essential for
better outcomes and reduced global impact.
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