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Abstract

Title: Assessment of tuberculosis-induced risk of fertility delay among women of reproductive age
15-49 at saint peter specialized hospital, Addis Ababa: A Comparative Cross-Sectional Study
Background: The global fertility landscape is shifting, with approximately 97% of countries
projected to have fertility rates below the replacement level by 2100. Despite this overall decline,
understanding, the impact of specific health conditions on fertility remains crucial. This study
investigates the association between TB infection and fertility delay among women aged 15-49 at
Saint Peter Hospital in Addis Ababa. Methods: We conducted a comparative cross-sectional
study, comparing two distinct groups: women with TB and women without TB. Our quantitative
approach emphasized numerical data, statistical analysis, and objective measurements. Results:
Among TB-negative women, 68.5% experienced no fertility delay, while 31.5% did experience
fertility delay. Among TB-positive women, only 20.8% experienced no fertility delay, while a
significant 79.2% experienced fertility delay. There is a clear association between TB diagnosis
and fertility delay, with TB-positive women being more likely to experience fertility delay
compared to TB-negative women. Income >16,501 ETB significantly increases the odds of
fertility delay, while income <5,500 ETB also raises the odds, possibly due to financial stressors.
Addressing economic disparities is crucial for reproductive health outcomes. Other factors
associated with fertility delay include fertility treatments, sexually transmitted infections,
maternal health challenges, smoking, and TB transmission. TB treatment plays a crucial role in
maintaining reproductive health. Additionally, TB treatment may influence menstrual
irregularities in women of reproductive age, warranting further research to explore underlying
mechanisms and potential interventions. Demographic factors such as age, income, occupational
status, marital status, and maternal health care challenges also require investigation, considering
confounding factors for a comprehensive understanding. Conclusion: Understanding the impact
of TB infection on fertility delay is vital for informed reproductive health policies and

interventions.

Keywords: Tuberculosis infection, Fertility delay, Reproductive health
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CHAPTER ONE: INTRODUCTION

1.1. Background of the study

Tuberculosis (TB) is an infectious disease caused by Mycobacterium tuberculosis. It can lead to
chronic inflammation and the reproductive organs (Walles et al., 2021). Although TB primarily
targets the lungs, it can also attack other parts of the body, such as the kidneys, spine, and brain.
Not everyone infected with TB bacteria becomes symptomatic, but if left untreated, TB disease
can be fatal (CDC, 2016).

The pathogenesis of tuberculosis occurs in two stages. Initially, there is an asymptomatic phase
known as latent TB, which can persist for years. When the immune system weakens, the bacteria
begin to replicate, leading to typical symptoms like cough, chest pain, fatigue, and unexplained
weight loss (Egbuna et al, 2021). TB spreads primarily through airborne droplets. When
infectious individuals cough, sneeze, talk, laugh, or spit, they release droplets containing
Mycobacterium tuberculosis. People in close proximity may inhale these bacteria and become
infected (Fawibe et al., 2013).

Globally, TB ranks as the 13th leading cause of death and is the second most infectious condition
after COVID-19. Despite being treatable and curable, TB affected approximately 10 million
people and caused 1.5 million deaths in 2020 (WHO, 2022).

In 2018, nearly 3.2 million women worldwide contracted TB, with almost 500,000 fatalities.
While TB affects more men overall, it disproportionately endangers women of reproductive age,
especially in areas with high rates of TB or drug-resistant TB (DR-TB) and HIV co-infection
(Nguyen et al., 2022).

The World Health Organization (WHO) emphasizes the impact of social and economic
development on TB incidence. Factors such as undernutrition, diabetes, HIV infection, alcohol
use disorders, and smoking contribute to the TB burden. Achieving global targets requires

addressing these determinants. Social determinants of health, including poverty, unequal access



to healthcare, lack of education, stigma, and racism, are linked to health disparities, including
TB (Imtiaz et al 2017).

TB is an endemic problem for much of the sub-Saharan African region. High infection rates,
caused by high population density and the infrastructure of the living environment, contribute to
high infection rates, as well as compromised immune systems from diseases such as HIV/AIDS

and health issues like malnutrition (Heaton., 2022).

TB imposes an economic burden on households, potentially pushing people below the poverty
line, Who aims to eliminate catastrophic costs due to TB by 2020 (Baena, 2021). Barriers include
geographical challenges, economic difficulties, communication issues, stigma, unregulated
private healthcare practices, non-adherence to treatment, and gender biases. Addressing these

challenges requires a multi-component approach (Pradipta, et al 2021).

Women of reproductive age are more likely to develop active TB, if they encounter TB bacteria,
yet they are less likely to seek help for TB symptoms than men. This has an impact not just on
their own health, but on the welfare of their family particularly their children.Global efforts to
address TB must take account of factors specific to women, such as Language and literacy,
Family responsibilities, Confidentiality, HIV (WHO, 2022).

In Africa, TB rates are up to 10 times higher in pregnant women living with HIVV compared to
pregnant women without HIV infection. Genital TB, which is challenging to diagnose, has been
identified as an important cause of infertility in high TB-incidence settings (Paul et al., 2021).
Detecting is especially difficult in women with fertility issues, as it mimics other more common
causes. Unfortunately, delayed diagnosis of TB can lead to falopian tube and endomettial

pathology, resulting in subfertility and pregnancy loss (Stroeken et al., 2023).

Some women may be infertile due to damage to the fallopian tubes, endometrium and ovaries
caused by latent genital tuberculosis infection (LGTBI) Therefore, early diagnosis of TB is
essential (Chu,Y, 2023).



1.2. Statement of the problem

The global fertility landscape is undergoing significant changes, with approximately 97% of
countries projected to have fertility rates below the replacement level by 2100. Despite this
overall decline, some low-income countries, particularly in sub-Saharan Africa (SSA), continue
to experience high fertility rates. These demographic shifts have far-reaching implications for

economies, food security, health, and geopolitical stability (Lancet:, 2024).

Infertility affects millions of people and has an impact on their families and communities.
Estimates suggest that approximately one in every six people of reproductive age worldwide
experience infertility in their lifetime (WHO , 2023.)While fertility decline has begun in some
SSA countries, others—such as Chad, Mali, Niger, and the Democratic Republic of Congo—still
maintain relatively high ideal family sizes. Accelerating demographic transition is crucial to

harness the demographic dividend in these regions (APHRC Campus, 2018).

However, SSA countries have seen slower declines in the number of children per woman
compared to other less developed countries, hindering their ability to fully benefit from the first
demographic dividend (Bado,et al, 2022). Despite the lack of specific data on fertility delay in
Ethiopia, addressing infertility remains critical. Understanding the factors contributing to fertility

delay and promoting reproductive health is essential for Ethiopian women (Tilahun T, 2019).

Infertility is prevalent, affecting 27.6% of women attending gynecologic clinics in Addis Ababa,
with 14.5% experiencing primary infertility and 13.2% facing secondary infertility (Akalewold,
etal, 2022).

Barriers faced by women include limited access to finances and household-related obligations.
Additionally, men—traditionally responsible for economically supporting the family—often
postpone TB diagnosis. Stigma further affects healthcare-seeking behavior, particularly among

women (Turusbekova, et al, 2022).



This study Despite advances in TB prevention and treatment, there remains limited
understanding of how socio-demographic, socio-economic, health-related, and knowledge-
related factors influence TB infection and its impact on fertility delay among women aged 15-49
attending Saint Peter Hospital. Therefore, this study aims to address this gap by investigating the

specific risk factors associated with fertility delay in this group of women.

1.3. Objectives of the study

1.3 .1 General objective
The general objective of the study was to investigate the association between TB infection and
risk of fertility delay among women of reproductive age in Saint Peter specialized hospital, in
Addis Ababa.

1.3 .2 Specific objective
The specific objectives of the research were to:
Examine whether active TB disease directly affects fertility dealay among women of
reproductive age 15-49 in Saint Peter Hospital.
Explore the association between irregular period related to TB infection and risk of fertility delay
among women of reproductive age 15-49 in Saint Peter specialized hospital.
Identify risk factors associated with fertility delay among women of reproductive age 15-49 in
Saint Peter specialized hospital.

1.4. Research questions
Does active TB disease have a direct impact on fertility delay among women aged 15-49 at Saint

Peter Hospital?

Is there an association between irregular menstrual periods related to TB infection and
the risk of fertility delay among women of reproductive age (15-49) at Saint Peter

Specialized Hospital?



3. What factors are associated with the risk of fertility delay among women aged 15-49 at Saint
Peter Specialized Hospital?
1.5. Scope of the study
This research focuses on women of reproductive age (15-44 years) who received care at Saint
Peter Hospital in Addis Ababa. Understanding the impact of tuberculosis (TB) on the risk of
fertility delay is crucial within this specific population. The study was conducted between March
and June 2024, during which data collection and analysis occurred. When interpreting the
findings, it is essential to consider this timeframe. The study population comprises two groups:
Women without TB: These individuals did not have TB infection and serve as the comparison
group.Women with TB: This group includes women with active TB infection. By comparing

them to women without TB, your study aims to explore the effects of TB on fertility delay.

1.6. Significance of the Study

Understanding the association between TB infection and the risk of fertility delay is crucial for
reproductive health programs. The findings from this study can serve as valuable guidance for
various stakeholders: The study results can inform preventive strategies aimed at reducing the
impact of TB on fertility delay.Early detection efforts can be enhanced by recognizing signs of
fertility-related issues in TB-affected women. Clinicians can benefit from understanding the

factors that impact fertility in both groups (women with and without TB).

Recognizing early signs of fertility delay allow healthcare providers to offer personalized advice
and counseling to women with TB. Advocacy groups and policymakers can use this research to
advocate for reproductive rights and improved access to family planning services. By
highlighting the effects of TB on fertility, this study contributes to broader discussions about
women’s health and autonomy. Conducting this study in Ethiopia is particularly relevant due to
the country’s high TB burden.Findings can directly influence local policies related to TB
management and reproductive health, leading to better resource allocation and improved

maternal and child health outcomes.



1.7. Limitation of the study

The sample size used in this study may not be representative of the broader population of women
aged 15-49 in Addis Ababa. Consequently, the generalizability of the study findings to the entire
population may be limited. Cross-sectional studies provide a snapshot of data at a specific point
in time. As a result, causal inferences or tracking changes over time are challenging within this
design.Participants may not accurately report their TB status, fertility history, or other relevant
information. Recall bias can affect data reliability. Defining and measuring fertility delay was
complex. Subjective criteria or assumptions were involved, which can introduce variability.

Participants may not accurately recall past events, such as TB exposure and fertility history.

1.8. Organization of the study

This study is organized as follows into five chapters. Chapter one covers introduction, this
section provides an overview of the research question, objectives Statement of the problem,
Scope of the study, Significance of the Study and Limitation of the study. Chapter two covers
Literature review, which summarizes existing research on the topic. Chapter three covers
Methods, this section describes the research design, sampling strategy, data collection methods,
and data analysis techniques used in the study. Chapter four, is about analysis, discussions and
findings of the study which constitutes the main body of the document. Conclusions and

recommendations are presented in the final chapter five.



CHAPTER TWO: REVIEW OF RELATED LITERATURE

2.1. Theoretical framework
The Demographic Transition Theory explains the observed pattern of population growth in
countries around the world. Developed by American demographer Warren Thompson in 1930,
this theory explains population growth patterns by considering changes in mortality and fertility
rates and it provides context for understanding fertility trends and societal shifts related to
fertility delay (Roser, 2023).

Eva Beaujouan, an Associate Professor at the University of Vienna, has made significant
contributions to understanding fertility trends and their consequences. Her work focuses on
factors influencing later fertility and the implications of childbearing while delayed fertility
represents a significant societal shift. However, the relationship between delayed fertility and
completed fertility is complex. John Bongaarts, a Dutch demographer and researcher, has
extensively studied fertility, population growth, and reproductive health. Understanding the
interplay between fertility timing, constraints, and partnership dynamics helps us grasp the
broader implications of this transformation on future fertility patterns. Fertility delay has
probably had a causal effect on fertility decline because the delay implies that people are
spending a shorter period trying to have children. Additionally, delayed fertility may accentuate
inequalities associated with socioeconomic status and education. While delayed fertility is indeed
a significant societal shift, its relationship with completed fertility remains intricate (Beaujouan
E., 2023).

Prominent demographer John Bongaarts is renowned for his contributions to the study of
fertility, population dynamics, and reproductive behavior. His studies have concentrated on a
variety of population and public health concerns, such as the influence of family planning
initiatives and the factors that influence mortality and fertility. In determining reproduction
patterns, Bongaarts' research frequently takes socioeconomic development, education, and
contraception into account (Bongaarts, 2022).



Gender-sensitive medicine studies how healthcare-seeking behaviors are influenced by gender-
related factors, financial limitations, household responsibilities, and stigma, especially when
diagnosing tuberculosis. Addressing these issues is crucial for improving reproductive health
outcomes in TB-affected populations. Research in Eastern Europe and Central Asia reveals
women face obstacles due to family responsibilities, financial limitations, and stigma, hindering
their healthcare seeking behavior (Turusbekova et al., 2022).

Observation aligns with the field of reproductive health and infectious diseases. Researchers and
clinicians study the effects of TB on reproductive organs and emphasize the need for early
diagnosis and management. TB of the female reproductive system can cause infertility, pain, and
pelvic mass or menstrual disorders. Diagnosis requires a high index of suspicion for TB when a
person from a country with endemic TB experiences genitourinary symptoms, including
infertility (Kathryn et al, 2021).

2.2. Empirical literature

A systematic review conducted in Eastern Europe and Central Asia (EECA) found that gender-
related factors contribute to delays in TB diagnosis. Women faced barriers due to financial
constraints and household obligations, which led to de-prioritization of seeking diagnosis. In
some countries, women experienced stigma more often than men, which acted as a deterrent to
seeking healthcare. Gender norms and expectations influenced healthcare-seeking behavior
addressing these factors is essential for improving reproductive health outcomes in TB-affected

population (Turusbekova et al., 2022).

Female genital tuberculosis (FGTB) is a significant cause of morbidity and infertility worldwide.
Mycobacterium tuberculosis commonly spreads to the genital tract from other body foci,
affecting bilateral fallopian tubes and/or endometrium. Many patients with FGTB are diagnosed
only after evaluation for infertility. Women may present with menstrual irregularities, lower

abdominal or pelvic pain, or abnormal vaginal discharge (Christine Tzelios et al, 2022).

TB can also cause hormonal imbalances in women, leading to irregular menstrual cycles or even

the absence of menstruation. In addition, TB can cause inflammation of the fallopian tubes,



uterus, and ovaries, which can lead to pelvic inflammatory disease (PID). PID can cause scarring
and blockages in the fallopian tubes, which can prevent the egg from being fertilized by the
sperm and can lead to infertility. TB can cause menstrual irregularities, such as amenorrhea
(absence of periods) or oligomenorrhea (infrequent periods), which can make it difficult to
conceive. TB can increase the risk of ectopic pregnancy, which occurs when the fertilized egg
implants outside of the uterus, usually in the fallopian tube (N.specified, March 24, 2023).

In another study, researchers evaluated hormones in the menstrual cycle of women with
pulmonary TB. They found that menstrual irregularities were present in 80% of cases, with
secondary amenorrhea being the most common (55%). These irregularities were more prevalent
in patients with far-advanced disease and those with an increased bacillary load. TB adversely
affects ovarian function, leading to hormonal changes in the menstrual cycle and resulting in

menstrual irregularities (Aswathy, 2018).

A qualitative study conducted in South Africa highlighted that pregnant woman diagnosed with
TB infection lacked adequate knowledge about TB complications during pregnancy and the
neonatal period Educating pregnant women about the negative effects of non-adherence to TB
treatment during pregnancy and the neonatal period is crucial. Africa bears a substantial burden
of TB, estimated at 2.5 million cases out of 9.9 million globally; addressing TB-induced
pregnancy delay requires comprehensive education, timely treatment, and improved maternal

and neonatal care in sub-Saharan countries (Khoza et al, 2023).

Common causes of infertility in developing countries are usually, women who are affected by
Genital tuberculosis (GTB) where it affects the fallopian tubes, endometrium, and ovaries (Mir et
al, 2023).

A research study conducted at Tikur Anbesa Specialized Hospital in Addis Ababa, Ethiopia,
highlights that endometrial TB is fairly common among gynecologic patients visiting outpatient
departments for various complaints. This research was sheds light on the prevalence of
endometrial TB in Ethiopian women undergoing endometrial biopsy, emphasizing the

importance of early detection and appropriate management (Abdissa,S., et al. 2018).



A cross-sectional Stud done in Ethiopia on both male and female-related factors are associated
with infertility. Primary infertility was significantly higher among women whose partner chews
chat and drinks alcohol. Secondary infertility was significantly associated with being
underweight, obese, smoking, and young age at first birth. Hence, taking action on preventable
factors is the most critical treatment approach and will improve the health status of the couples in
other ways (Legese et al, 2023).

2.3. Conceptual framework

The conceptual framework illustrates a complex web of relationships. TB infection acts as a
bridge between socio-demographic, socio-economic, and health-related variables, ultimately
affecting fertility delay. Understanding these connections is crucial for designing effective

interventions and promoting reproductive health.

Socio-Demographic and Socio-Economic Variables: These variables (such as age, marital status,
family size, education, occupation, and income) indirectly influence TB infection which

subsequently affects fertility delay.

Arrows to TB infection represent mediating factors, such as age: Refers to an individual’s
chronological age in years. It significantly influences fertility behavior. Younger women may
have different fertility intentions than older women. For instance, teenage pregnancies and
delayed childbearing are age-related factors affecting fertility. Older age may increase exposure
risk to diseases, including tuberculosis (TB). Immune function changes with age, impacting
susceptibility to infections. Age also affects family planning choices, as women may adjust their
fertility goals based on their life stage (Singh,& P., Singh, K.K., 2024).

Marital status: Refers to an individual’s legal and social relationship status (e.g., single, married,
divorced, widowed). It directly influences family formation. Married individuals are more likely
to plan for children, while single or divorced individuals may delay childbearing. Married

couples often have built-in social support systems, which can impact fertility decisions.

10



Emotional and practical support from a partner can affect family planning choices ( Giuntella, et
al, 2022).

Family size: represents the number of family members living together in a household. Cultural
norms and family traditions influence desired family size. Some societies value larger families

while others prioritize smaller families (CDC, 2023).

Education refers to formal learning, including years of schooling and attainment of degrees. It
increases awareness of family planning methods, reproductive health, and fertility-related risks.
Educated individuals make informed choices. Additionally, education empowers women to delay
childbearing for personal and career development, which correlates with delayed childbearing

and smaller family sizes (Majewska, 2022).

Occupation refers to an individual’s job or profession. Occupation affects work hours, stress
levels, and flexibility. Demanding jobs may lead to delayed childbearing. Occupation influences
income, financial stability, and access to healthcare. Stable employment enhances family

planning options.

Income: represents the financial resources an individual or household receives. Adequate income
enables access to reproductive healthcare services. Income influences social determinants of

health, including education, employment, and lifestyle. These factors indirectly impact TB risk.

Health and Knowledge-Related Variables: These variables, including undernutrition, awareness
of TB symptoms, and smoking, directly impact TB infection, which in turn influences fertility

delay.

The arrows pointing to TB infection represent risk factors. Undernutrition refers to a deficiency
of calories or essential nutrients due to inadequate food intake or absorption difficulties.It can
affect reproductive health, potentially leading to delayed fertility. Malnutrition may disrupt
hormonal balance and impair reproductive function. Weakened immune systems due to

undernutrition make individuals more susceptible to infections, including TB. Awareness

11



involves recognizing the signs and symptoms of TB, such as prolonged cough, fever, and
unexplained weight loss. Early detection is crucial for preventing disease progression and
transmission. Educating the population about TB symptoms can lead to timely diagnosis and

treatment, reducing the risk of complications.

Early detection involves identifying TB infection or disease at an early stage. Treatment involves
administering appropriate medications. Early detection helps to prevent TB transmission to
others. Timely treatment reduces the infectious period and curtails spread. Early treatment
improves patient outcomes, prevents complications, and minimizes fertility-related risks

associated with untreated TB.

Smoking involves inhaling and exhaling the fumes of burning tobacco leaves (commonly in
cigarettes, cigars, or pipes). Smoking is a major risk factor for various diseases, including
TB. Smokers are more susceptible to TB infection and have worse treatment outcomes. Nicotine
and other tobacco components weaken the immune system, impairing the body’s ability to fight

infections like TB.

12



After reviewing the literature, independent variables were grouped as socio-demographic,
Socio-economic variables and Health and knowledge related variable. The effect of

independent variables on outcome is shown below.

Socio-demographic factors
o Age

Marital status

e Family size

o Poverty
e History of contact \
with TB . .
TB infection
Fertility dela
_— y y

Socio-economic variables
e Educational level
e Occupation

¢ Monthly income

Health and knowledge related variable
e Under nutrition
o HIV Infection
e Smoking
e Awarness of TB symptom and
preventive measure

e Knowledge of TB transmission

Figure 2.1: Conceptual framework on TB induced pregnancy delay on women age 15-49



The arrow from TB infection to fertility delay suggests a direct impact. In other words, TB
infection affects fertility delay. Women with active TB infections may experience disruptions in
their reproductive health. TB can lead to hormonal imbalances, irregular menstrual cycles, and
impaired ovarian function, all of which contribute to fertility delay.
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CHAPTER THREE: METHODOLOGY OF THE STUDY

3.1. Background of the study site

Sait Peter’s Hospital is located in Addis Ababa, Ethiopia. The Hospital was established in 1953
and aims to become a center of excellence and a model TB general specialized Hospital in East
Africa. The Hospital provides laboratory services and practical training on laboratory and
nursing. The study was conducted in St. Peter specialized Hospital (SPSH) in Addis Ababa.
Addis Ababa is the capital city of Ethiopia. The capital city holds one-fourth of Ethiopian live in

urban areas. The Hospital was established in 1953.

It has been serving the nation as the only tuberculosis hospital for more than four decades. But
for the previous few years, the hospital grew from a single disease hospital into a multi-services
health institution. It is the first hospital to begin drug-resistant TB therapy in Ethiopia. It is also
the country’s center of excellence for the treatment of drug-resistant. According to the latest
report from the hospital, it has treated 1,147 patients with DR-TB from 2009 to 2019, with a
treatment success rate of 75.5% 3. The hospital has 120 beds, 10 isolation rooms, and 8
outpatient clinics for DR-TB patients 3. It also has a laboratory that can perform culture, drug
susceptibility testing, and molecular testing for TB diagnosis 3. The hospital has a staff of 262,
including 24 physicians, 88 nurses, 12 pharmacists, 10 laboratory technicians, and 128 support
staff (MOH-Ethiopia, 2021).

3.2. Study design and approach

The objective of this study was to conduct a comparative cross-sectional study comparing two
distinct groups: women with TB and women without TB. The comparative approach provides
understanding the relationship between TB and fertility outcomes. It allows drawing meaningful
conclusions and contributing valuable insights to the field. Investigation focused on a specific
point in time. Applied a quantitative approach, this approach focuses on numerical data,

statistical analysis, and objective measurements.
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3.3. Data type and sources
Data for this study was collected through a structured questionnaire. Data gathered from two
primary sources: Women who have history of Tb treatment or Taking Anti-TB Treatment and

women who are not taking or no history of Tb treatment during data collection.

3.4. Target population and sampling procedures

The target population for this study included all women of reproductive age (15-49 years old)
who are living in the area served by Saint Peter Specialized Hospital in Addis Ababa, Ethiopia.
The sampling procedure involved selecting women of reproductive age (15-49) at Saint Peter
Specialized Hospital in Addis Ababa. The sampling frame consists of only women within the
target population. A structured questionnaire is administered to the selected participants to
collect quantitative data Simple random sampling is employed to select participants from the
sampling frame Using the Yamane formula, From expected sample size 661 collected 640 with

3% non-response so the total sample size was 640.

3.5. Study variables
3.5.1. Dependent Variable
Fertility delay
3.5.2. Independent Variables are:
Socio-Demographic and Socio-Economic Variables:
Such as, age, marital status, family size, education, occupation, and income.
Health and knowledge related variables: such as under nutrition, HIV infection, smoking
awarnee of TB symptom and preventive measure, knowledge of TB transmission, awarnee of TB

symptom and preventive measure.

3.6. Sampling Technique and Sample Size Determination
The study will apply simple random sampling technique; each member of the population has
an equal chance of being selected for the sample. The sampling technique involves randomly

selecting a subset of the population to participate in the study.
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The sample size is determined using two sample size proportions. The below is a formula two

calculate the sample size.

Were
N = Estimated sample Size
Zo/2 = is the value from the normal probability distribution corresponding to a confidence level
l-a
Z1-B = is the value from the normal probability distribution corresponding to a confidence level
1-p

P1= the sample proportion for group 1 (e.g. women with pregnancy delay)

P2= the sample proportion for group 2 (e.g., women without pregnancy delay).

p= 212288 0.45
640

P — P2=352 055
640

Define Parameters:
Confidence Level (a)): a common confidence level of 95% (o = 0.05).
Power (B): a power of 80% (B = 0.2).
Expected Proportions:
Group 1 (TB-affected women): Proportion (pl = 0.45)
Group 2 (Non-TB women): Proportion (p2 = 0.55)

Sample Size Calculation using the formula for the sample size

N=[1.96]* /2 * 0.5(1 — 0.5) +0.84,/0.45(1 — 0.45) + 0.55(1 — 0.55) ]°/ 0.45-0.55

Therefore, i collected 640 with a 3% non-response rate, from expected 660 sample size for both

group
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Table 3. 1: Sample size determination

Required variable Estimation value

Zop 1.96

Z1p 0.84

P, 0.45

P, 0.55

P 0.5

N1 296.91 ~297-3%=288
N2 363.4 =364-3%=352
Non-response 3%

N 660

3.7. Inclusion and exclusion criteria:

This study focuses on reproductive women aged 15 to 49 years. For women with TB, the

inclusion criteria encompass the following:

Women diagnosed with active TB (pulmonary or extrapulmonary).
Women with drug-resistant TB (DR-TB) or TB/HIV coinfection.

Women attending antenatal care services.

As for women without TB, the inclusion criteria are as follows:

Women without a history of TB.
Women attending antenatal care services.

Exclusion criteria apply to both groups:

Women younger than 15 years or older than 49 years.

Women with severe psychiatric dysfunctions, infertility related to abnormal ovulation or

endocrine issues, diabetes, malnutrition, or hypertension.

Women unable to provide written informed consent.
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3.8. Data collection instruments
Data was collected through the use of a structured questionnaire. The question types included
dichotomous questions, which were generally “yes/no” questions, additionally; multiple-choice

questions were employed by using Kobo Toolbox,

3.9. Data processing, analysis and interpretations

Once the questionnaire was finalized by reviewing different literature and used after pre-testing
on 5% of the same source population. Data was collected through Kobo Toolbox and exported to
micro-soft Excel sprees sheet then imported from Microsoft Excel spread to statically package
for service (SPSS) software & Applied techniques of Crosstabulation for the association of two
categorical variable and binary logistic regression model used for the association of different

variables with the dependent variable.

3.10. Ethical consideration
The study was conducted after the approval of the proposal by the ethical review committee of
the Department of Population Studies and subsequently by the ethical institutional review board
of Addis Ababa University, College of Development Studies. The questionnaires administered to
the respondents upon obtaining an informed written consent. Before consent was obtained, the
researcher and the research assistants explained the purpose of the study and respondents were
assured of confidentiality of the information they give then require their permission. To ensure
privacy, names and other means of identity was not used during the data collection. The
researcher ensured that all information obtained will be kept in strict confidence and will be used

only for the purpose of the study.
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CHAPTER FOUR: DATA PRESENTATION, ANALYSIS AND DISCUSSION

4.1. Socio- demographic characteristics of respondents

The respondents’ ages are grouped into specific categories to analyze the influence of age on TB
diagnosis. Family members are categorized based on the number of individuals, reflecting
household size and its impact on TB status. Primary education includes individuals who have
completed education up to the primary level, covering basic literacy and numeracy skills.
Secondary education represents respondents who have finished high school and provides a
broader curriculum. Higher education encompasses individuals who have pursued education
beyond the secondary level, including college, university, vocational training, and other post-

secondary programs.

The number of rooms in the house is divided into categories to reflect housing conditions and
potential exposure to TB. Marital status is examined as a factor in TB risk, with categories
including single, married, divorced, and widowed. Average monthly income is segmented by

income levels to explore the relationship between income and TB diagnosis.

The age of the respondent is a significant factor in TB diagnosis, with the highest diagnosis rate
among those aged 35-39 (24.7%). And the lowest among those aged 15-19 (3.5%). The number
of family members also influences TB diagnosis, with those having more than 4 family members

having a higher diagnosis rate (52.8%).

Education level is also a factor, with individuals who have completed only primary education
having a higher TB diagnosis rate (84.4%) compared to those with secondary (14.2%) or higher
education (1.4%).The number of rooms in the house is linked to TB diagnosis, with individuals

living in houses with 1-2 rooms having a higher diagnosis rate (96.9%).

Marital status is also a factor, with widowed individuals having the highest TB diagnosis rate
(21.2%). Income level is associated with TB diagnosis, with the majority of individuals (73.9%)

with TB diagnosis having an income below 5500.
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Table 4.1: Demographic and socioeconomic characteristics of respondents by tuberculosis
diagnosis status
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Cotinu... Demographic and socioeconomic characteristics of respondents by

tuberculosis diagnosis status

73.9%

99.3%

84 23.9% 2 0.7%
8 2.3% 0 0.0%
352 100.0% 288 100.0%

Source: Own Survey (2024).

4.2. Tuberculosis infection and difficulty fertility delay

TB can affect fertility, especially when it involves the genital organs. Genital TB may lead to
infertility due to adhesions in the pelvis, which can cause blockages in the fallopian tubes or
affect the uterus and ovaries. Symptoms of genital TB may include menstrual disorders, pelvic
pain, and difficulty conceiving. TB infection, whether pulmonary or genital, can contribute to

poor reproductive health outcomes.

Among women diagnosed with TB (TB-negative), 68.5% experienced no fertility delay, while
31.5% experienced fertility delay. Among women with TB (TB-positive), 20.8% experienced no
fertility delay, while 79.2% experienced fertility delay. There appears to be a significant
association between TB diagnosis and fertility delay. TB-positive women are more likely to
experience fertility delay compared to TB-negative women. Within the TB-positive group,
80.1% had no fertility delay, and 32.7% had fertility delay. Within the TB-negative group, 19.9%
had no fertility delay, and 67.3% had fertility delay. Overall, 47.0% of the participants were TB-
positive and had no fertility delay, while 53.0% were TB-positive and experienced fertility delay.
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Table 4.2: The crosstabulation table based on TB status and fertility delay among women of
reproductive age 15-49 in Saint Peter specialized Hospital, Addis Ababa

241 (68.5%) 111 (31.5%) 352
o (32.7%  within | (55.0% of
(80.1% within no)
yes) Total)
60 (20.8%) 228 (79.2%) 288
o (67.3%  within | (45.0% of
(19.9% within yes)
yes) Total)
301 (47.0%) 339 (53.0%) 640
(100.0%  within | (100.0%  within | (100.0% of
Total) Total) Total)

Source: Own Survey (2024).

4.2.1. Chi-square test results for fertility delay and tuberculosis infection
The Pearson Chi-Square Test yielded a value of 144.264 with 1 degree of freedom (df) and a
two-sided asymptotic significance of .000 (highly significant). Based on this test, there is a

statistically significant association between TB status and fertility delay.

Additionally, the continuity correction method resulted in a value of 142.358 with 1 df and a
two-sided asymptotic significance of .000 (also highly significant). Similar to Pearson’s test, it

indicates a significant association between TB status and the variable being tested.
The Likelihood Ratio Test produced a value of 151.400 with 1 df and a two-sided asymptotic

significance of .000 (again, highly significant). The interpretation remains consistent, showing

strong evidence of an association between TB status and the tested variable.
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Furthermore, the Linear-by-Linear Association test yielded a value of 144.038c with 1 df and a
two-sided asymptotic significance of .000 (once more, highly significant). This test also supports

the association between TB status and the variable.

To validate findings across different methods or address various assumptions, | employed
multiple statistical tests. Each test has its strengths and limitations: Pearson’s test assumes larger
sample sizes; Likelithood ratio tests can be more powerful when data don’t meet certain
assumptions, and Linear-by-linear association assesses trends across ordered categories. By
incorporating multiple models, i ensure robustness and consistency in results. All these models
confirm a significant association between TB status (those who have TB) and the tested variable

(fertility delay), providing a comprehensive understanding of the relationship.

Table 4.3: Chi-square test results and the tested variable

p < .001
144264 |1 o
significant)
< .001 (highl
142.358 |1 P (nighly
significant)
< .001 (highl
151400 |1 P (highly
significant)
< .001 (highl
144038 |1 P (nighly
significant)

Source: Own Survey (2024)
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4.3. The association between irregular period to TB infection and risk of fertility delay

Those Individuals who are not diagnosed with TB have a lower mean association with menstrual
irregularity leading to fertility delay, Mean: 0.3153, Sample size (N): 352, Standard Deviation:
0.46531. Individuals with specified TB have a stronger mean association with menstrual
irregularity leading to fertility delay, Mean: 0.7917, Sample size (N): 288, Standard Deviation:
0.40682. Across all participants: Mean: 0.5297 (moderate association), Total sample size: 640,
Standard Deviation: 0.49951.

Table 4.4: The association between irregular periods related to TB infection

0.46531
0.7917 288 0.40682
0.5297 640 0.49951

4.3.1 TB status and menstrual irregularity in relation to fertility delay

There is a statistically significant difference between groups when considering fertility delay in
relation to having been diagnosed with TB and menstrual irregularity. The high F-ratio suggests
a strong association. Between Groups (Combined): Sum of Squares: 35.939, Degrees of Freedom
(df): 1, Mean Square: 35.939, F-ratio (F): 185.664, Significance Level (Sig.): .000 (very low).
Within Groups: Sum of Squares: 123.497, Degrees of Freedom (df): 638, Mean Square: 0.194.
This represents variability within each group. Sum of Squares: 159.436, Degrees of Freedom
(df): 639

Table 4.5: The ANOVA results based on TB status and menstrual irregularity
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185.664

123.497 | 638 | .194

159.436 | 639

Source: Own Survey (2024)

4.4. Risk factors associated with fertility delay
Women diagnosed with tuberculosis (TB) have higher odds of experiencing fertility delay

compared to those without TB. Among different age groups, ages 15-19 show a lower risk, ages
20-24 still have a lower risk, and ages 25-29 exhibit a similar trend. Ages 30-34 continue to have
a lower risk, while ages 35-39 show a slightly higher risk. However, there is no significant effect
on fertility delay for ages 40-45. It’s important to recognize that fertility naturally declines with

age.

Having 1-3 family members increases the odds of fertility delay (Odds ratio = 2.770). This
association may be due to additional responsibilities or stressors in larger families. However,
having more than 4 family members does not significantly impact fertility delay. Having 1-3
rooms in the house increases the odds of fertility delay (Odds ratio = 2.494). This association
may be related to socioeconomic factors or living conditions. However, having more than 4

rooms does not significantly affect fertility delay.

There is no significant association with fertility delay for primary, secondary, or higher
education. No significant association with fertility delay for housewives, government employees,

self-employed, daily laborers, or unemployed individuals. Income >16501 significantly increases
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the odds of fertility delay (Odds ratio = 13.898). Economic stability may influence family
planning decisions. Income <5500 also raises the odds (Odds ratio = 3.016). Lower income also
raises the odds, possibly due to stressors associated with financial constraints. Fertility
treatments, sexually transmitted infections, challenges of maternal health care, smoking and TB

transmission are all associated with increased odds of fertility delay.

Table 4.6: Binary logistic regression results of risk factors associated with fertility delay

347 5142 |1 023 | 2.195 1.113 4.332

7.765 |6 .256

.655 5528 |1 019 | .214 .059 174

615 3.018 |1 082 | .344 103 1.147

451 3.287 |1 .070 | .442 183 1.069

424 876 1 349 | .672 292 1.544

379 318 1 573 | .807 384 1.697

422 .005 1 942 | 1.031 451 2.360

9.028 |2 011

Conti...: Binary logistic regression results of risk factors associated with
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fertility delay

344 | 8.757 .003 | 2.770 1.411 5.438

247 | 2.529 112 | 1.482 913 2.405
2.678 .262

660 | 1.919 166 | 2.494 .684 9.088

712 | 2.666 103 | 3.196 792 12.88

9

.709 871

412 | .009 926 | 1.039 463 2.332

365 | .273 .601 | .826 404 1.690

Conti...
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Conti...

357 | .575 448 | .763 379 1.536
10.200 .070

632 |.182 .670 | .764 222 2.634

638 |.033 .855 | .890 255 3.106

542 11901 168 | 2.111 730 6.105

548 | 2.628 105 | 2.433 .830 7.127

611 | .521 470 | .643 194 2.131
30.409 .000

548 | 4.061 .044 | 3.016 1.031 8.823

999 |.026 873 | .852 120 6.044
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500 |27.690 |1 .000 | 13.898 |5.215 37.03

281 |12.045 |1 .001 | 2.652 1.529 4.600

321 5037 |1 025 | 2.054 1.095 3.852

252 122688 |1 .000 | .301 184 493

341 | .279 1 597 | .835 428 1.630

674 16.724 |1 .010 | .174 047 .653

2.559 | .127 1 721 | 2.493

Source: Own Survey (2024)

4.4.1. Regression statistics of crude odds ratios on fertility delay

The crude odds ratio is 8.250, which means that individuals diagnosed with TB have
approximately 8.25 times higher odds of experiencing fertility delay compared to those
individuals who were not diagnosed with TB The 95% confidence interval (Cl) for these crude
odds ratio ranges from 5.742 to 11.855.

The crude odds ratio is 3.286. Individuals who responded fertility delay = no have approximately
3.29 times higher odds of fertility delay compared to those individuals who were not diagnosed
with TB. The 95% CI for this crude odds ratio ranges from 2.595 to 4.161.
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The crude odds ratio is 0.398. Individuals Individuals who responded fertility delay = yes) have
significantly lower odds of fertility delay compared to those individuals who were not diagnosed
with TB. The 95% CI for this crude odds ratio ranges from 0.338 to 0.470.

Table 4.7: Crude odds ratios for fertility delay
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4.4.2. Logistic regression of predictions and observation

False Negatives: These are cases where the model incorrectly predicted that a woman does not
have fertility delay, but in reality, she does have fertility delay.

False Positives: These are cases where the model incorrectly predicted that a woman has fertility
delay, but in reality, she does not have fertility delay.

True Positives: These are cases where the model correctly predicted that a woman has fertility

delay, and in reality, she does have fertility delay.

True Negatives: These are cases where the model correctly predicted that a woman does not

have fertility delay, and in reality, she does not have fertility delay.

The overall percentage of correct predictions is the sum of true positives and true negatives
divided by the total number of cases.

Table 4.8: Classification table from logistic regression of predictions and observation

Source: Own Survey (2024)
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4.5. Discussion

In this study a total of 640 samples were included and followed by Descriptive statistics and
statistical model analysis presents the analysis and discussion of the data obtained from the study
using structured questionnaire. Descriptive statistics and statistical model analysis were applied
to describe the association between TB infection and fertility delay among women of
reproductive age and timely diagnosis, proper management, and addressing associated factors are

essential for promoting reproductive health.

Our findings contribute to valuable insights into the association between tuberculosis (TB)
infection and fertility delay among women. TB of the female reproductive system can cause
infertility, pain, a pelvic mass or menstrual disorder. Diagnosis requires a high index of suspicion
for TB when a person from a country with endemic TB experiences genitourinary symptoms,
including infertility (Miele,K., 2023).

Our findings align with existing research, emphasizing that women diagnosed with TB (TB-
positive) face significantly higher odds of fertility delay compared to those without TB (TB-
negative). Here are the key percentages, Among TB-negative women: 68.5% experienced no
fertility delay. 31.5% experienced fertility delay. Among TB-positive women: Only 20.8%
experienced no fertility delay. A substantial 79.2% faced fertility delay. Overall, 47.0% of
participants were TB-positive and had no fertility delay, while 53.0% were TB-positive and
experienced fertility delay. The data provides clear percentages for both TB-negative and TB-
positive groups, highlighting the stark contrast in fertility delay rates. The specific breakdown
within each group (e.g., 80.1% of TB-positive women with no fertility delay) reinforces the

association.

Both this study and previous research recognize the association between TB diagnosis and
fertility delay. The overall trend of TB-positive women experiencing more fertility delay aligns
with existing literature. This study specifically focuses on primary data collected from a specific
population, while previous studies may have used secondary data or broader samples. This study
provides detailed percentages within each group, offering a nuanced view of fertility delay and
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directly collected data, ensuring relevance and freshness and focused on TB diagnosis and

fertility delay, providing targeted insights.

The current evidence of TB associated fertility delay provides recommendations to improve care
and outcomes during TB disease essentially, the researchers sought to understand how TB affects
fertility in women and explore the role of family planning in preventing adverse outcomes.
Despite well-established adverse effects of TB on fertility, little attention has been paid to family
planning for women with TB or drug-resistant TB (DR-TB). Integrating family planning services
within TB treatment programs is crucial to reduce fertility delay and improve reproductive health
outcomes. The study highlights the need for better practices and emphasizes the importance of

addressing family planning during TB treatment.

The study provides evidence on fertility complications for women (e.g., menstrual disorders,
pelvic pain) and potential impact on conception. It also discusses the value of offering family
planning services to prevent fertility delay. Future research could explore effective strategies for
integrating family planning into TB care and improving outcomes for women with TB. In
summary, this study sheds light on the intersection of TB, fertility, and family planning,

emphasizing the need for comprehensive care to enhance reproductive health outcomes.

The results of the study show a strong correlation between the diagnosis of tuberculosis, irregular
menstruation, and delayed fertility. The mean connection between monthly irregularities and
delayed fertility is higher in women with TB diagnosis (mean: 0.7917). The mean association is
smaller (mean: 0.3153) in those without tuberculosis. Consistency within groups is indicated by
the low standard deviations (0.40682 and 0.46531). The association's strength is further
supported by the strong F-ratio (185.664) and extremely low significance level (Sig. =.000). The
findings are further supported by the diversity within and between groups (Turusbekova, N et al,
2022). This is consistent with the results from S/t Peter Hospital, where TB infection was

associated with menstrual irregularities.

While ages 15-19 and 20-24 show lower risks, ages 25-29 exhibit a similar trend. Ages 30-34

continue to have a lower risk, while ages 35-39 show a slightly higher risk.
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Existing literature emphasizes that fertility naturally declines with age. These patterns may
reflect biological realities and societal factors influencing family planning decisions. Income
plays a crucial role. Both high income (>16501) and low income (<5500) raise fertility delay
odds. Economic stability and stressors associated with financial constraints likely influence
family planning decisions. This aligns with existing evidence Income indirectly influences body
weight and nutrition. People with higher income tend to have better access to nutritious food,
healthcare, and lifestyle choices. Being significantly underweight or overweight can indeed

impact ovulation and menstrual cycles.

Adequate nutrition and a healthy weight are essential for reproductive health. Income can affect
access to healthcare and preventive measures. Individuals with lower income may face barriers
to regular check-ups and timely treatment. Untreated infections like, chlamydia and gonorrhea
can lead to pelvic inflammatory disease (PID), affecting fertility. Early diagnosis and treatment
are crucial. Income disparities can influence tobacco use patterns. Lower-income individuals
may be more exposed to smoking due to stress, limited resources, or social factors. Smoking is
indeed linked to lower fertility and premature ovarian aging. It affects egg quality and overall
reproductive health (Staff, 2024).
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CHAPTER FIVE: CONCLUSION AND RECOMMENDATION

5.1. Conclusion

The aim of our study was to investigate the association between TB infection and fertility delay
among women of reproductive age at Saint Peter Specialized Hospital in Addis Ababa. TB,
especially when it affects the genital organs, can lead to infertility due to adhesions in the pelvis.
These adhesions may cause blockages in the fallopian tubes or affect the uterus and ovaries.
Symptoms of genital TB include menstrual disorders, pelvic pain, and difficulty conceiving.

Both pulmonary and genital TB contributes to poor reproductive health outcomes.

Among TB-negative women, 68.5% experienced no fertility delay, while 31.5% did experience
fertility delay. Among TB-positive women, only 20.8% experienced no fertility delay, while a
significant 79.2% experienced fertility delay. Overall, there is a clear association between TB
diagnosis and fertility delay, with TB-positive women being more likely to experience fertility
delay compared to TB-negative women. Our study confirms that TB diagnosis significantly
affects fertility delay among women. TB-positive individuals exhibit a stronger association with

menstrual irregularity leading to fertility delay compared to TB-negative individuals.

Income and economic factors, such as income >$16,501, significantly increase the odds of
fertility delay, while income <$5,500 also raises the odds, possibly due to financial stressors.
Fertility treatments, sexually transmitted infections, maternal health challenges, smoking, and TB
transmission are associated with increased odds of fertility delay. Therefore, addressing TB-
related fertility delay through screening, family planning discussions, and awareness campaigns

can improve reproductive health outcomes for women.

The sample provides valuable insights into the demographics, family size, education, occupation,
marital status, and income of women in the study. Further analysis could explore associations
between these factors and fertility delay or other health outcomes. The study emphasizes that TB
treatment plays a crucial role in maintaining reproductive health. When TB affects the genital
organs, it can lead to infertility due to adhesions and blockages. Monitoring and managing TB

infections are essential to prevent adverse effects on fertility.
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Additionally, our findings suggest that TB treatment may influence menstrual irregularities in
women of reproductive age. Further research could explore the underlying mechanisms and
potential interventions to mitigate the impact of TB on menstrual health. Factors associated with
fertility delay, such as age, income, occupational status, marital status, and maternal health care
challenges, warrant further investigation. Considering confounding factors is essential to fully
understand these relationships.

In summary, our study model shows reasonable performance in predicting fertility delay. By

addressing TB-related fertility delay, we can enhance reproductive health outcomes for women.

5.2. Recommendation

Targeted Screening and Follow-Up:

Implement routine TB screening for women presenting with menstrual irregularities, pelvic pain,
or fertility concerns.

Identifying high-risk individuals allows efficient resource allocation.

Prioritize follow-up assessments for TB-positive individuals to monitor their reproductive health.
Education and Awareness:

Develop educational materials for healthcare providers and patients:

Highlight the impact of TB on fertility.

Emphasize the need for early diagnosis and treatment. Conduct awareness campaigns in the
community to reduce stigma and encourage timely healthcare seeking.

Integrated Care:

Collaborate with gynecologists, infectious disease specialists, and reproductive health experts.
Establish multidisciplinary clinics where TB treatment and reproductive health services intersect.
Co-located services streamline care and improve accessibility.

Family Planning Counseling:

Offer personalized family planning advice to TB-positive women:

Address potential challenges related to conception and pregnancy.

Addressing fertility concerns is crucial for these patients.

Socioeconomic Support:

Recognize the influence of income on fertility decisions.
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Provide counseling on managing financial stressors during fertility planning.

Financial stability impacts family planning choices.

Longitudinal Studies:

Conduct long-term studies to assess the impact of TB treatment on menstrual health and fertility.
Explore factors affecting fertility delay beyond the immediate post-diagnosis period.

Understanding long-term effects informs targeted interventions.
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7. Budget and time break down

Table 7.1 : Budget breakdown for research entitled with (TB) induced fertility delay on
reproductive women the age of 15-49 in S/t Peter Hospital, Addis Ababa, 2024

Researchers

Researchers

Researchers

Researchers

Researchers&
data
collectors

Researchers

Researchers

Researchers




Gantt chart showing the work plan of study on tuberculosis (TB) induced fertility delay on
reproductive women the age of 15-49 in S/t Peter Hospital, Addis Ababa, 2024

Sub-total
1400.00

Unit Quantity | Total

Questionnaire filled | 450 20 9000

1 3000.00 | 3000

Total 1000.00 | 1000

Per patient 60 400.00 2400
0

1500
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Addis Ababa University
College of Development Studies

Center for Population Studies

8. Questionnaire

Dear Esteemed Participants,

My name is Addisalem Lemma and | am a researcher at St. Peter TB Hospital. I am
conducting a study focused on TB induced fertility delay among women aged 15 to 49 years.
The study aims to investigate how TB affects fertility, in women. By comparing women with
TB to those without TB, we hope to identify patterns and potential delays related to
conception and pregnancy. Your participation is invaluable. By contributing to this research,
you can help us improve our understanding of TB induced fertility delay. Ultimately, our
findings may inform better prevention strategies, and early detection. Rest assured that all
information provided will remain strictly confidential. Participation is entirely voluntary, and
you have the right to withdraw at any time without consequences. If you are a woman aged 15
to 49 years and have been diagnosed with TB or have never had TB, we invite you to
participate in our study. Your insights will contribute significantly to advancing our
knowledge in this critical area. Thank you for participating on our study. Together, we can
make a difference in understanding and addressing TB-related fertility challenges.

Are you willing to participate?

No (If No Please Skip to the
next respondent)

Yes
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S.N | Questions Responses Rem.
101 | Age A. 15- 190
B. 20- 240
C.25-290
D.30-34 0
E,=35-39 O
F.40-44 O
G.45-49 O
102 | What is the number of your family | A. 1 -2 B. 3-4 C. More than 4
members (including yourself)?
Questionary table contin...
103 | What is the number of rooms in | A.1—-2rooms B.3-4 C. Morethan4
your house?
104 | Educational status B. Primary O
C. Secondary O
D. Higher O
105 | Occupational status A. Housewife B. Government employee
C. Self-employed D. Daily laborer
E. Unemployed
106 | Marital status of respondents A. Single C, Married
C. Divorced D. Widowed
107 | Average monthly income A) Less than $1000
B) $101 — $3000
C)>%$301 0
Part 11: Health-Related
201 | Have you ever received any fertility | A) Yes
treatments? B) No
202 | Have you ever had any sexually | A) YES
transmitted infections? B) No

o1




Questionary table contin...

203 | Have you ever taken the tuberculosis | A. Yes
treatment? B. No

204 | Have you cope with the challenges of | A. Yes
maternal health care? B. No

205 | Have you been pregnant or given | A. Yes
birth during or after TB treatment? B. No

206 | Have you ever had any difficulty | A. Yes
getting pregnant? B. No

207
Have you ever had any gynecological | A. Yes
surgeries? B. No

208 | Do you have any concerns about | A. Yes
fertility delay due to TB? B. No

209 | Do you smoke cigarettes or use other | A. Yes
tobacco products? B. No

210 | Have you received any counseling or | A. Yes
support related to TB and | B.No
reproductive health?

211 | Have you tested HIV? A. Yes

B. No

212 | How long have you been trying to | A. one times

conceive? B. two times and more
C. Don’t know

213 | Do you have any chronic health | A. Yes
conditions (besides TB)? B. No

Part 111: Knowledge and Awareness related variables

301 | How many types of TB have you | A. One type
heard? B. Two types
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C. More than two

302 | How can a person get TB? A. Through handshakes
B. Through the air when a person with TB
coughs or sneezes
C. Through sharing dishes
D. Through eating from the same plate
E. Through touching items in public
places (doorknobs, handles in
transportation)
F. 1 do not know
303 | How can a person prevent getting | A. Avoid shaking hands
TB? B. Covering mouth and nose when
coughing or sneezing
C. Avoid sharing dishes
D. Washing hands after touching items in
public places
E. Closing windows at home
F. Through good nutrition
G. Do not know
H. Other (please explain
304 | Can TB be cured? A. Yes
B. No
305 | Have you ever been diagnosed with | A. Yes
TB? B. No
306 | Have you noticed any changes in | A. Yes
your menstrual cycle since TB | B. No
diagnosis?
307 | Do you experience irregular periods | A. Yes
or abnormal bleeding related to TB | B. No
infection?
308 | Did you receive counseling on family | A. Yes
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planning to  prevent

pregnancy outcomes?

adverse

B. No
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