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Abstract

Background: Family contacts with pulmonary Tuberculosis (TB) index case are the higher risk

groups to develop TB compared with those who do not yet. However, screening rate of this risk
groups reported as very low in most research reports in Ethiopia. Knowing the level of family
contact screening would identify the gap of strategic implementation and uses to improve active
case detection.

Objective: To assess the level of family contact screening and the associated factors among
Pulmonary Positive Tuberculosis Patients in South Wollo Zone, Ethiopia.

Methods: Institution based cross sectional study with primary data was conducted using
structured questionnaire among 403 pulmonary tuberculosis index cases of south Wollo Zone
health facilities from May 1% to June 30". Probability method of simple random sampling
technique was used to select the study units after proportional allocation to health facilities. Data
were collected through face-to-face interviewer administered interview. About 5% of the sample
was pre tested before entering the actual data collection. The data were entered in to Epi-Info7
then exported to SPSS 23 for further analysis. Frequency tables, percentages and figures were
used to describe the result. Variables with P-value < 0.2 in the Bi-variable logistic regression
were included in the multivariable logistic regression and with p-values < 0.05 were considered
as associated factors of the Level of family contact screening in multi variable analysis. The
degree of association between independent and dependent variables was assessed using crude and
adjusted odds ratio, and 95% confidence interval. Model was checked and fitted.

Result: The overall level of family contact screening was 55.3%, (CI: 60, 50). The odds of having
family support for care and treatment is two times more likely higher to screen their families than
those who do not have (AOR=2.21, 95% CI: 1.16, 4.21. The odds of waiting time less than 60
minutes is two times more likely screen their families than those whose waiting time is more
than60 minutes (AOR=2.03, 95% CI: 1.28, 3.21). The index cases who took health education on
TB prevention and treatment were two times higher to screen their families than those who do
not (AOR=1.86), 95% CI: 1.05, 3.29). Finally, the odds having good knowledge is three times
more likely to screen their families than having in poor knowledge (AOR=2.76, 95% CI: 1.77,
4.294).

Conclusion: The overall level of family contact screening was low as compared to the stated

standard targets globally as well as nationally. Factors associated with the level of family contact
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screening in this study were family support, waiting time, health education offered by health care
workers and level of knowledge of the index cases. While there, is a need of strengthening and
evaluation of family contact screening activities and maximize the community awareness level
on tuberculosis.

Key words: Tuberculosis, Family, Contact, Screening, Ethiopia



1. Introduction
1.1. Background

Contact screening is a key component of (TB) control programme(1). Family contacts those
sharing the same household or other enclosed environments of a known or suspected to have

tuberculosis are classified the highest risk groups to develop tuberculosis TB(2).

Tuberculosis is a disease that affects the lungs (Pulmonary Tuberculosis) but it can affect other
body sites other than the lungs (Extra pulmonary Tuberculosis) and the causative agent of TB is
M.bacterium bacillus(3-5). It is a communicable disease; still the major cause of morbidity and

mortality among the top ten causes of death globally from a single infectious agent(6).

Latent tuberculosis (LT) is also an infection with Myco bacterium (M.bacterium) without any
sign of clinically or radiologically manifest disease usually referred as suspected infection with
M .bacterium tuberculosis complex(5). One fourth of the world’s population is infected with M.
tuberculosis and thus at risk of developing TB disease called latent TB(7). The diagnosis of latent

tuberculosis is tuberculin skin test reaction(5).

Active case searching through family contact screening with early case identification in the
community and giving effective treatment using Directly Observed Treatment-Short course
(DOTS) improves TB infection control program. House hold contacts are highly vulnerable to
acquire TB from the index cases because of their close proximity(8). The initially identified case
of new or recurrent TB in a person of any age in a specific household or other comparable setting
in which others may have been exposed is an index case(9). Tuberculosis contact is “anyone who

has had recent contact with someone who has active TB”(10).

Close, Non-Household Contacts (NHHC) - people who have had regular, extensive contact with
the index case and share breathing space daily or almost daily but do not sleep in the same
household most of the time. Close, non-household contacts can include caregivers, regular sexual
partners, close friends, extended family, day care and primary/secondary school classroom
contacts, and co-workers that work in close physical proximity (particularly in small rooms).
Regular contacts in specialized health care settings such as dialysis units or rehabilitation

programs may also qualify(11).



Household contacts, who share the commodity, air and live together for prolonged time with
coughers up the M. bacterium tuberculosis bacillus in to the air and they are at risk of getting the
infection(12).

House hold members, prisons, boarding schools, hostels and homeless shelters are said to be
contacts(2). Contacts are categorized for their risk of getting the disease and relationship of
pulmonary TB index cases and/ or having developed active tuberculosis are classified as house

hold contact, close non-household contact, causal contacts and community contacts(13).

Household Contacts are contacts who have spent in the same household or congregate setting as
the case during the infectious period including members of extended families, roommates, cell
mates, boarders, and cough suffers(13). In some specific working setting areas increased risk of
developing TB may be high due to the density of released M.bacterium bacillus (outpatient
departments, general/ TB wards or while conducting sputum inducing procedures)(5,14).
Because TB is transmitted person to person(14), household contacts with pulmonary TB index
case had higher risk to develop TB due to their proximity(15).

Family environment is a condition where transmission of tuberculosis is higher risk as compared
with outside the house holds and the households with young children got the infection from their
adult caregivers’ unlikely adult patients often staying outside the household for day to day
activities reasons(16). Contact tracing starts as soon as tuberculosis case is identified who might
have been in contact with an infected individuals and asked to be screened for TB to reduce the
transmission(17). Sputum smear-positive pulmonary tuberculosis patient are given priority in
household and close contact investigation for tuberculosis in the national guidelines of Ethiopia
and others(18,19).

1.2. Statement of the problem

Based on world health organization standards, handed percent of pulmonary tuberculosis index
cases need to screen hundred percent of their household contacts for early identification and
treatment of cases to minimize TB transmission as well as to prevent farther damage due to
tuberculosis(20,21). Due to tuberculosis an estimated above 50% of the income loss is registered

as indicated by the previous studies(22).



Despite the reduction of tuberculosis burden, still it remains a major public health problem and
causes of illness and death worldwide(23). According to the global TB annual report of 2019,
around 10.0 million people fell ill and 1.45 million people was died with TB; 25100 of the deaths
was from HIV positive TB patients. The geographical distribution of the disease varies from
region to region was from less than 5/1000 to 500/1000 new cases per year. This is due to the
difference of various negative factors like social determinants of health, high TB burden, poverty,
low level of literacy, gender inequality and poorly resourced health settings in the regions. About

50% of TB cases were bacteriologically confirmed cases(4).

In the 1994s to 2006, DOTSs strategy was applied with its component of Stop TB strategy in early
2006. And was also launched with the corner stone components(24-26) and the current End TB
strategy from 2016 to 2035 with the four principles and three pillars was adopted to end TB
epidemics till 2035 in line with the Sustainable Development Goals (SDG) (3,22,23,27). From
the End TB strategy early diagnosis of TB including universal drug susceptibility testing, and
systematic screening of contacts and high-risk groups has positive contribution on TB burden
reduction(22).

The yield magnitude of Contact screening is very high according to the systematic family contact
investigation report in South Africa which indicates 6.6% (6564 per 100,000)(28). The studies in
India the yield prevalence from family contacts were 5.4% to 6.9% (29,30) whereas WHO
systematic review contact screening yield from PTB positives was reported 3.5% and the
prevalence of families screened who had known contact was 30.7%(6). One of the case finding
strategies in Ethiopia according to the Ethiopian Tuberculosis Leprosy and TB/HIV control and

prevention manual of 2008 was the household contact-screening program(31).

As Ethiopia is among the thirty high TB burdened countries and from among the fourteen triple
(TB, TB/HIV, MDR-TB) burdened countries(4). In Ethiopia the magnitude of missed
undiagnosed Pulmonary Tuberculosis cases in the community is very high(26).

According to Mesfin et al, (2010) in Ethiopia, TB patients were a significant economic
devastation starting from their monthly income to their expenditure for direct and indirect cost of
TB diagnosis and treatment. The diagnosis costs were the major portion from the total cost that
worsens the economic crisis of the patient and their families. This is mainly due to low index

suspicion, low suspect screening and ineffective system of referral by the public health
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providers(6). As Gebremedhin Berhe et, al. (2015) realizes, a significant number of untreated
PTB cases were identified in areas where PTB cases were having high prevalence or positive
yield from family contact screening. Whereas the prevalence adhering family contact screening
was indicated very low as compared to the stated targets globally as well as nationally(32) and
by 2014 about 3.6 million people with TB are expected to missed every year by health systems
or not get adequate care they need(22). However, among pulmonary index cases, the
determinants for family contact screening are still not well described, particularly in resource-
limited settings. Factors for family contact screening varies from setting to settings. Therefore, a
context specific study is indicated to contacts of pulmonary tuberculosis patients address the gaps
of family contact screening. This study aims to identify the determinant factors of family contact
screening. Identifying Gaps is essential to settle appropriate strategies of family contact screening

in the study area.

1.3. Significance of the study

Estimating the level of family contact screening of PTB cases in the study area will help to settle
the strategies of active case searching, early detection and identification of cases from pulmonary
tuberculosis index cases. Early case identification and detection will benefit individuals on
treatment out come as well as minimizing TB bacilli transmission to the community. The earlier

the case detection and identification, the simplest would be the case management.

The result of this study may help the following stakeholders; Regional Health Bureau, Zonal
Health Department and Woreda Health office TB program managers and program officers to
design appropriate intervention to increase case identification strategy using family contact
screening. It also helps to health care workers and health development army (HAD), to enhance

routine community based TB surveillance.

It may help to reduce morbidity and mortality due to tuberculosis by tackling the identified factors
causing dalliance on family contact screenings; also important to increase TB detection rate and
management of cases. In addition, it may fill the research gap in the research area base line

information for other areas of the country.



2. Literature review

2.1. The level of family contact screening

The burden of tuberculosis was declined in a very sluggish manner for more than a decade
globally due to the strategy of passive case finding. Each year, over 3 million tuberculosis cases
are undiagnosed globally due to the gap of case identification. This leads to persist the
infectiousness of the index case to the family and communities as whole without any
investigation; one way of identifying the index cases is through screening of family or house hold

contact for tuberculosis(33).

The report in Vietnam, house hold contact screening for tuberculosis symptom in 2014 was
30.7% and it was in passive case finding(34). In North Ethiopia (2015) the house hold screening
adherence rate from the index cases were 33.7% (32). The same study result in North Gondar
Town in 2019, the adherence of the index cases to screen their families were 47.5%(35). Whereas
the study in Shashemane, Ethiopia, the prevalence of contact screening was 53.5%(36) and the
study report in North Ethiopia Tigray in 2020 reveals 21.7%(37).

Study in Bangkok, Thailand, 52% of pulmonary TB index cases were brought to the health
facility to screen their families in evaluating tuberculosis(38). In Ethiopia, the previous study
reports indicates that family contact screening level were poorly implemented due to different
factors(32,35). The system in searching by screening family contacts of the index cases is an

active and systematic case finding(19,33).

The feat of house hold contact screening is not only results in detection of tracing cases but it has
several advantages in early diagnosing, reducing duration of morbidity and reduce risk of
transmission to others and household contact screening enhances high yield; hence house hold

contacts are the priority for TB screening(8,39,40).



2.2. Factors affecting the level of family contact screening

2.2.1. Socio- demographic and economic factors

Household contact screening is influenced by social, cultural, spiritual and other socio
demographic factors and this factors are essential for contact investigation program to be
successful(18).

In the studies abroad reports, level of education is significant in screening of the families for
tuberculosis(41-43) whereas the study in Nigeria in 2017 education is not a significant factor(44).
Average monthly income of the index cases was found a significant factor in most research
reports for household contact screening and case identification for tuberculosis. As it indicates

that income of the index cases may affect the transportation to the health facilities(32,38,41).

In the reports of the qualitative study in Hadyia Anlemo district, shortage of money was
mentioned as an obstacle for visiting health facilities for contact investigation of TB due to need
of money for transportation, registration at health facilities and for food during referring and for

some laboratory charge at a health facility(45).

The previous study in North Ethiopia reports that religion were significantly associated. Muslims
were 2.4 times more likely adherent to screen their families than orthodox Christians(32). Sex
were found to be a significant factor for family contact screening in some research reports(43,46).

In the study result of Factors Affecting Continued Participation in tuberculosis contact
investigation in a low-income, high-burden setting marital status were significantly associated in

the clinical evaluation of family contacts of the index cases(41).

In North Gondar town Ethiopia, the study on adherence on household contact screening report,
educational level above secondary school were 2.8 times more likely significantly higher in
screening of their families than below secondary school(35) however in the study of north

Ethiopia in 2013 educational level were not significant factor(32).

However, the report of the study in North Gondar income in not a significant for family contact

screening(35). Health system and service delivery factors were mainly related to demand and



supply. On the demand side, there was lack of public awareness about TB in communities; stigma,
limited physical access to TB services, getting inconsistent quality of services, socioeconomic

barriers, including transport and waiting times, gender-related factors limited women’s access to
TB services those hampered access active case finding(47). Religion and family support are

indicated as a significant factors for family contact screening reported in different research
(32,48).

The research in North Ethiopia confirms that 30% the index cases of the study participants had
low or no support from their families. In this study result, family relation is another factor for
household screening adherence of tuberculosis; the relationship of the index cases others were
0.4 times more non adherent to screen their household contacts than father, mother and
daughter/son(32) and in other study result from low income, high burden settings(41).

The non-disclosure status about tuberculosis of the index cases to household members is very
high, with important differences across gender and religion. This poses a risk of missing an
opportunity to control TB transmission at household level, access to available TB diagnostic,
treatment and preventive services by household members, and attracting family support towards
their patients’ care(48).

In the research of missed opportunities for screening child contacts of smear positive tuberculosis
in Zambia, reports that family size of the index cases were a significant factor for house hold
contact screening. Those families having above five families in the house hold were 46% less
likely to be adherent to bring families of the household than those who have less than five
families(44) whereas index size of families were not significant associated by the. Position of the
index cases in the house hold is the significant factor for house hold contact screening; family
members were two times more likely to screen their family members than those heads of
households(46).

2.2.2. Health system factors

Health system is indicated fundamental factor in active case finding and policy implementations
of active case finding(49,50). The type health facilities of the site of DOTSs center for the index

cases, is not significant factor for house hold contact screening for tuberculosis(37).



Health and health related cost, distance and time taken to services delivery health facilities are
identified as factors of screening of household contacts by the other reports of USAID research

of assessment of barriers to access and use of public tb diagnostic services (50).

Distance of the health facility to the house of the index cases were identified as a factor for an
identifying active tuberculosis through family contact screening by stop TB partnership in
improving tuberculosis case detection, monitoring and evaluation framework(51). Distance also
significantly associated to house hold contact screening for tuberculosis by the other study in
Bangkok(38). In the other study qualitative study of exploration of barriers and facilitators to
household contact tracing of index TB cases in Anlemo district, Hadiya Ethiopia, distance also

mentioned distance from the health center as a barrier for contact tracing(45).

Mode of transportation is not the significant factor for house hold contact screening in the study
in North Gondar Town Ethiopia(35). Whereas in some researches lack of transportation facility

is the challenge of bringing their household members to screen for tuberculosis(52).

In some study reports at Gondar Town, waiting time of the index cases at health facility for
receiving health service is a significant factor to household contact screening(35). In the
qualitative study of exploration of barriers and facilitators to household contact tracing of index
tuberculosis cases in Anlemo district, Hadiya zone, Southern Ethiopia, waiting time also
mentioned a lack of institutional readiness or long waiting time at health facilities as problems

that affected contact tracing(45).

Satisfaction of the index cases by health service delivery is a significant factor for household
contact screening reported by the study in North Gondar town(35). Different research results
show that health education given by health care workers were significantly associated with

household contact screening(32,35,37).
2.2.3. Patient and comorbidity factors

In the abstract book of 45" world conference on lung health of the international union against
tuberculosis and lung disease (The Union) in 2014 by M Odo, et al. in Nigeria, the assessment
house hold contacts knowledge more than half (52.1%) from of 236 contacts had no knowledge



of TB infection control(53). Level of knowledge on tuberculosis is significantly associated to
family contact screening reported by different studies; those who have sufficient knowledge were
more adherent to screen their families for tuberculosis(32,35) and lack of knowledge is a non-
adherent factor for tuberculosis screening of family contacts(51).

A research in South Western Uganda, non-disclosure of tuberculosis diagnosis by patients to their
household members identified as a risk factor. Ddisclosing of the index cases about their TB
diagnosis for the family members minimizes a risk of missing an opportunity to control TB
transmission at household level through household contact screening and early identification of
cases, access to available TB diagnostic, treatment and preventive services by household
members, and attracting family support towards their patients’ care(48).

Co-infection with HIV of the index cases is significantly associated to screening the household
contacts. The research reports reveals that most of patients having co-infection are more likely to
adherent to screen their families for tuberculosis(35,43). They suggests that HIV co-infected
individuals have frequent follow up and more adherent to screen their families for TB because
they are considered in taking adherence counselling by health care workers than those who do

not have co-infection.



2.3. Conceptual framework

Socio- demographic and economic
characterstics

Age

Sex

Religion

Marital status
Educational status
Occupation

Position

Average monthly income
Family support

Family size

Relationship with the household

Health system Characterstics
Type of health facility
Distance of health facility from the HH of
the index cases
Mode of transportation
waiting time at health facility
Service satisfaction of the index cases
Health education by HCWs for the index

Ccases

i

Family contact screening of pulmonary
positive TB index cases

‘.V

.

Patient and comorbidity characterstics

level of knowledge

HIV/AIDS co-infection

Phase of treatment

Disclosure status of the index cases

Figure 1:-Predicting factors of family contact screening among pulmonary tuberculosis

positive index cases in south Wollo, East Amhara, Ethiopia, 2020.
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3. Objectives
3.1. General Objective

To assess the level of family contact screening and associated factors among Pulmonary Positive
Tuberculosis Patients in South Wollo Zone, Ethiopia, 2020.

3.2. Specific objective

To determine the level of family contact screening among Pulmonary Positive Tuberculosis
Patients in South Wollo Zone.

To identify the associated factors of the level of family contact screening among Pulmonary

Positive Tuberculosis index cases in South Wollo Zone
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4. Methods and materials
4.1. Study Design and Period

Institutional based cross sectional study design with primary data of structured interviewer based
questioner was conducted for pulmonary tuberculosis positive patients. Data was collected where
the DOTS centers having pulmonary tuberculosis positive cases of South Wollo Zone in public
health facilities from May1*%, 2020 to July 30, 2020.

4.2. Study area and setting

South Wollo is one of the administrative zones of Amhara regional state zones with twenty-one
woreda, one City administrative zone, three town administrative woredas and one special ethnic
administrative woreda with 588 kebeles.

It is far from Addis Ababa about 401 KM and it is 477 km from Bahir Dar. South Wollo has an
estimated total population of 3,346,166. Of this, 1,534,842 are males(54). In south Wollo there
are 713 Public health facilities (1 referral hospital, 11 primary hospitals, 129 Health Centers and
572 Health posts) and 35 private health facilities (5 General hospitals, 30 medium and primary
hospitals). Directly Observed Therapy service is delivered by 129 Public Health Centers, 10
Hospitals in South Wollo zone, 2 public hospitals, and 7 health Centers in Desie city
administration. There are 508 total estimated pulmonary tuberculosis cases in the zone reported
in the half report from July/2011 to December/2012 EFY.

The Map of South Wollo Zone, Amara, Ethlopla
5 wedos TR
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= [ —
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&mnmmm&u fala . ] ﬂ:a 030380 000700000 Me e

Figure 2:-Map of South Wollo Amhara region, Ethiopia 2020.

Figure 2:-Map of South Wollo Amhara region, Ethiopia 2020.
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4.3. Source Population

The source population was pulmonary tuberculosis patients who were registered from all public
health facility of DOTSs clinic in South Wollo Zone and who were on treatment during the study
period with any phase of treatment from May 1st, 2020 to June 30, 2020.

4.4. Study population

The study population was pulmonary tuberculosis patients who were registered at selected
public health facility of DOTs clinic in South Wollo Zone and who were on treatment during
the study period with any phase of treatment from May 1st, 2020 to June 30, 2020

4.5. Inclusion criteria

All pulmonary tuberculosis individuals who were registered and on treatment during the study
period in South Wollo Zone public health facilities were included with in six months.

4.6. Sample size and sampling procedure

4.6.1. Sample size determination

Sample size was calculated with single population proportion formula to estimate the total sample
size. The sample size also calculated using the same study proportion at in North Gondar Town
health facilities, Weast Ethiopia which is 47.5%(35) and assumed of the index cases brought their
families for TB screening with 95 % confidence interval and 5% margin of error.

—~ 2.p.(1—p)

n= >

_1.962(0.457)(1 — 0.475)
- (0.05)2

_1.96%(0.475)(0.525)
B (0.05)2

n=383.19 = 384

The sample size was considered 10% none response rate. The total sample size was =422.

Sample size for the second objective of the study was determined by the significantly associated
variables of other related studies, which were independent variable of this study using double
population proportion formula with the assumptions of 95% CI, 5% margin of error, 80% power
and exposed to unexposed ratio 1 using Epi info version 7. Therefore, by taking the above

assumptions the sample size determination for the second specific objective was as follows.
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Table 1:-The assumption of sample size determination using epi info 7 from the other
study in west Amhara, Ethiopia, 2020.

Conducted by Variables % of outcome | OR | Power o | Sample
(%) g
a4
G/Medihin Gebregergs and | Relationship | Exposed 156 |04 80 1:1 244
Wondmu Gebeyehu “2015” | (Other) Non-expo. | 31.54
Dessie  Alemnew  Shiferaw | Family Exposed 76.0 3 |80 1:1 134
Habtamu Sewunet Mekonnen | support Non-expo. | 51.4
0 g sy Tave  ADRE [ eith Exposed | 845 |32 |80 11| 148
education Non-expo. | 63.1
Educational | Exposed 536 |25 |80 1:1 172
level Non-expo. | 33.91
HIV co- | Exposed 218 |25 |80 1:1 338
infection Non-expo. | 9.95

The sample size from the second objective is smaller than the primary objective. By this

assumption, the sample size will be the primary objective.

4.5.2. Sampling procedure

There are 21 administrative Woredas and three city administrations with 148 Public health

facilities are providing DOTs in South Wollo Zone including Desie city administrations.

Primarily health facilities having pulmonary TB patients on treatment were selected to allocate

the sample proportionally. Total cases in the zone was identified in the DHIS2 report of 2", 3™

and 4™ quarter up to April 20/2020 respective from the respective health facilities. Then simple

random sampling was applied to select the sample of 422 PTB cases from all health facilities of
the total of 528 PTB cases.
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Gebregergs%20GB%5BAuthor%5D&cauthor=true&cauthor_uid=25955517

South Wollo Zone Administration (21 rural

woreda and one-town administrations)

Total HF=148

Total cases=528

Health Facilities having PTB +ve = 82

After Proportional allocation to HF
systematic random sampling (SRS)

422

Figure 3:-Schematic presentation of sampling procedure of the project in
south Wollo Ethiopia, 2020.

= ()
Where;

ni = Sample to be selected in each facility
Ni = Total number of cases each facility
N = Total number of cases in zonal level and

n= Total sample size of the study
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4.6. Variables of Study
4.6.1. Dependent variable

Family contact screening (good/poor)

4.6.2. Independent variable

Socio-Demographic characterstics:- Age, sex, marital status, religion, occupation, educational
status, family size, monthly income, family support, age of the family contacts, sex of the family
contacts, residency are included.

Health system related characterstics:- Variables included in health system are type of health
facility, time taken to get HF/TB clinic, mode of transportation to TB clinic, health education by
health care workers, weighting time from TB clinic, service satisfaction, cost of TB diagnosis
Comorbidity of the index cases: - HIV co-infection

Anti TB treatment and care of the index case: - disclosure status of the index to families and
anti TB treatment outcome (improved, same, worsened)

4.7. Operational definition

Index case/patient: - The first patient to be diagnosed with new or recurrent TB in a specific
household or other comparable setting in which others may have been exposed, irrespective of
age(9).

Contact: - Any person who has been exposed to an index case (as defined above)(9).
Household contact: - A person who shared the same enclosed living space for one or more nights
or for frequent or extended periods during the day with the index case 3 months before
commencement of the current treatment episode.

Close contact: - A person who is not in the household but shared an enclosed space, such as a
social gathering place, workplace or facility, for extended periods during the day with the index
case during the 3 months before commencement of the current treatment episode.

Family contact screening:- is the proportion of families those who are screened for TB from the
total families of the index cases

Level of Family contact screening: - Pulmonary TB index cases will be considered as screen
their families where his/her families brought at least one the family contact to TB clinic and
screened (Yes) for TB and otherwise considered as not screen (No).

Degree of relationship: - Degree of exposure is between the contact and the index, if exposure

was only outdoors Concentration of tubercle bacilli in the ambient indoor air, determined by
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cough intensity and bacillary load in the sputum. The volume of air shared and quality of air
circulation and ventilation indoors.

Contact investigation: - A systematic process intended to identify previously undiagnosed cases
of TB among the contacts of an index case.

Waiting time: The time taken to get service after the arrival of health facilities (waiting time is
expected less than an hour)

Knowledge: - Pulmonary TB index cases was classified, as has good knowledge as his /her
answers at least 80% of the ten knowledge TB questions but poor while answers less than 80%
from those questions.

4.8. Data collection procedure

Data were collected from pulmonary tuberculosis patients at DOTs clinics of public health
facilities in South Wollo Zone by using structured face-to-face interviewer based questioner
prepared in English and interpreted to Amharic version. The family matrix of the contacts
screening logbook information were collected before the data collection and cross checking was
done before the data entry in to Epi info 7.

4.9. Data quality assurance

Carefully developed questioner in English language, which was translated to Amharic version,
ensured data quality. The Amharic version also translated to English version. The data collection
was run by twenty one woreda health office officers other than TB program runners were
participated in the data collection and six supervisors selected with the eligibility criteria of ability
to write, read, understanding level of the language and there previous exposure to data collection.
Orientation was given to supervisors at zonal level, and data collectors were oriented at woreda

level by coordinating in to the Covid-19 orientation about the data collection. The questionnaire
was pre tested about 5% of the sample in woldia town health centers and woldia hospital. Giving
the same service of tuberculosis before starting the actual data collection. The collected data were
also continuously reviewed for accuracy and completeness by supervisors and principal
investigators accordingly.

4.10. Data processing and analysis

The data were entered into Epi info version 7 and exported to SPSS statistical software version

23 were used and data were coded, entered, cleaned and analyzed using SPSS. Variables were

17



explained by percentage, frequency tables and Summary statistics. The index case pulmonary
tuberculosis case of socio demographic characterstics like marital status, Age, sex, religion
educational status, family size and family support, the comorbidity and treatment and care
associated factors information were determined by binary logistic regression analysis. Factors of
the level of family contact screening were explored by multivariable analysis. All variables in the
bivariable analysis with P- value less than 0.2 were entered into multivariable models using enter
logistic regression. Variables were hold in the models they reached a significance level of p-value
<0.05. The degree of association between independent and dependent variables was assessed
using crude and adjusted odds ratio, and their statistical significance was assessed at 95%
confidence interval.

4.11. Ethical clearance

The ethical clearance issues of this study was reviewed and approved by the Ethical Review
committee of College of Medicine and Health Sciences, Bahir Dar University. Permission letter
was also obtained from Amhara public health institute (APHI) to South Wollo Health Department
and Desie City Administration Health Department with the respective woredas and health
facilities. Oral and written informed consent was taken for the individual respondent.

Confidentiality was kept and there name was changed to codes.
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5. Results

5.1. Socio-demographic characteristics

A total of 403 pulmonary TB cases were interviewed from 422 expected cases with 95% of

response rate. Of this two hundred forty one (60.4%) were males and the mean age of participates

were 35.41 (standard deviation of + 12.97). About 57% of the participants were from the rural

residence (Table2).

Table 2:- Socio-demographic characteristics of respondents, S/Wollo, Ethiopia July 2020,

(n = 403).
Variables Categories Frequency Percentage (%)
Age <20 48 11.9
20-29 96 23.8
30-39 127 315
40-49 69 17.1
>50 63 15.6
Sex Male 243 60.3
Female 160 39.7
Residency Urban 170 42.2
Rural 233 57.8
Marital status Single 109 27.0
Married 266 66.0
Divorced 16 4.0
Widowed 12 3.0
Education No formal education 160 39.7
Primary school 120 29.8
secondary school 71 17.6
College and above 52 12.9
Occupation Nongovernmental employee 24 6.0
Private 44 10.9
Student 56 13.9
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House wives 75 18.6

Daily labourer 43 10.7
Merchant 53 13.2
Farmer 85 21.1
Governmental employee 23 5.7
Position in the HH Member 198 49.1
Head 205 50.9
Monthly income <300 72 17.9
301-600 105 26.1
601-1000 94 23.3
>1001 132 32.8
Family support Yes 355 88.1
No 48 11.9

5.2. Health system and patient related factors

About 94.5 % of the participants were treated at health centers. More than half (65.8%) of the
participants got TB clinic after the travel of more than half of an hour travel on foot and 30.5%
of them also have an access of public transport. About 96% of the respondents satisfied with the
health service give in the TB clinic. Almost 61.8% of the respondents reports that stays at health
facility more than an hour. More than half (59.3%) of the participants score sufficient knowledge
and 93% of them took health education by the health care workers (Table_2).
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Table 3: - Health system and patient related characterstics on pulmonary positive TB cases
in South Wollo Amhara region, Ethiopia, 2020 (n=403).

Variables Categories Frequency Percentage (%)
Type of health facility Hospital 15 3.7
Health center 381 945
Health post 7 1.7
Distance >30 minutes 265 65.8
< 30 minutes 138 34.2
Mode of transportation On foot 208 51.6
With animals 72 17.9
With public transport* 123 30.5
Health Education by HCW  Yes 327 81.1
No 76 18.9
Waiting time > 60 minutes 249 61.8
< 60 minutes 154 38.2
Service satisfaction Yes 386 95.8
No 17 4.2
Knowledge on TB in sufficient 164 40.7
Sufficient 239 59.3
HIV/AIDS comorbidity Yes 26 6.5
No 377 93.5
Phase of treatment Intensive 78 194
Continuation 325 80.6
TB Disclosure status to Yes 383 95.0
families No 20 5.0
Treatment out come Improved 350 86.8
Same 21 5.2
Worsen 4 1.0
Unknown 28 6.9

*public transports like Bajaj and Taxi

21



5.3. Level of family contact screening

From the total of four hundred three study participants, two hundred twenty three (55.3%) with
(95% CI: 50%, 60%) were adhered good screening level. A total of one thousand three hundred
seventy family members were reported from the total of four hundred three index case. Of those
families, six hundred forty (46.7%) family members were screened for TB.

Factors associated with level of contact screening with p-value < 0.2 in the bivariable logistic
regression were average monthly income, family support, waiting time; distance of house of the
index cases from health facility took on foot, health education, and knowledge of the index cases.
5.4. Factors associated with level of contact screening

In the multivariable analysis, family support, weighting time, health education by HCWs and the
level of knowledge about TB, the index cases were significantly associated with the level of
family contact screening of pulmonary positive index cases with p-value < 0.05 and 95%ClI.
Thus, the odds of the index cases having family support were two times more likely to screen
their families for TB than those who do not (AOR=2.21, 95% CI: 1.16, 4.21). The odds of waiting
time in the health facilities for service delivery less than sixty minutes were two times more likely
screen their families for TB as compared to those whose waiting time more than sixty minutes
(AOR=2.03, 95% CI: 1.28, 3.21). The index cases who took health education from health care
workers were two times more likely to screen their families than those did not took (AOR=1.86),
95% CI: 1.05, 3.29). The odds of the index cases having good knowledge were three times more
likely to screen their families than those who did not (AOR=2.76, 95% CI: 1.77,4.294) (Table_4).
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Table 4: -Factors on the level of family contact screening among pulmonary tuberculosis
patients using multivariate logistic regression, Amhara region, Ethiopia, 2020, (n = 403)

Variables Category Screen status COR(95%CI) | AOR(95%CI) P-value
Yes | No
Income <300 33 39 1 1 0.333
301-600 56 49 0.53(.29, .95) | 0.57(0.30, 1.07) 0.083
601-1000 53 41 0.72(.42, 0.92(0.52, 1.61) 0.776
1.21)
>1001 81 51 0.81(.47, 0.94(0.52, 1.70) 0.856
1.39)
Family No 41 17 1 1
support Yes 182 163 2.16(1.18, 2.21(1.16, 4.21)* 0.015
3.9)
Distance >30 minutes | 61 77 1 1
<30 minutes | 162 103 1.98(1.30, 0.64(0.40, 1.02) 0.063
3.01)
Waiting >60 minutes | 157 92 1 1
time <60 minutes | 88 66 2.27(1.51, 2.03(1.28, 3.21)* 0.002
3.42)
Health No 52 24 1 1
Education e 171 | 156 1.97(1.16, 1.86(1.05, 3.29)* 0.031
3.35)
Knowledge | Poor 114 50 1 1
Good 109 130 2.71(1.78, 2.76(1.77, 4.29)* 0.000
4.13)

* Factors less than P-value <0.05 were significantly associated.
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6. Discussion
In early detection of TB disease, contact tracing is the primary activity especially, close contacts
and household /family contacts. Since, this contacts are categorized as high risk in the progression
of TB disease(10,55). Thus, the objective of this study is in determining the level of family
contact screening and identify factors influencing the level of family contact screening. Based on
our result of this study, the level of family contact screening was 55.3%. This finding was almost
similar to the study in rural area of hospital Shashemane, Ethiopia (in 2013), (55.7%)(36).
However, the finding exceeds from the finding reported on family contact screening by the same
studies in north Weast Ethiopia, (in 2015), Gondar town (in 2019) and in Tigray region (in 2020),
which were 33.7%, 47.5% and 21.7% respectively(32,35,37). The possible reasons, for this
variation could be low socio-economic status of the index cases and lack follow up to contact
screening in low-income countries. Adherence to screening of household members is affected by
individual, social- cultural, accessibility and health system factors.
The possible reason for low family contact screening rate may be due to low awareness about
tuberculosis screening, advantages and dis advantages about screening for tuberculosis. Some
study reports previously (32,35,45,46,55) indicates that screening adherence in family contact
was influenced by income, awareness on TB, housing and health system factors. Even though
average family income is not a significant factor for family contact screening.
In this study health system and patient associated factor including family support were the most
important factors; the index cases having family support were two times more likely screen their
families TB. But it was in consistent with the study in north Weast Ethiopia which is the opposite
having medium and no supports were more likely associated(32).
Health education by health care workers about tuberculosis were also an important factor for
screening of the families of the index cases, as patients who took health education were two times
more likely to family contact screening. In our setting, the health education focuses on signs and
symptoms of TB, advantage of early screening, TB infection prevention techniques and the type
of person they should bring.
Similarly in Weast Amhara Ethiopia, taking health education had positively associated with
household contact screening for tuberculosis(32). And also similar with the study conducted in
Gondar town(35). Both studies realized that the health education might focus on the TB mode of

transmission, prevention, treatment, that may enhance family contact screening adherence rate
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and health seeking behaviour. In participants having sufficient knowledge were three times more
likely adherent to screen their families than those who having in sufficient knowledge.
Different articles reported that in sufficient Knowledge is a barer for service delivery in TB
diagnosis, treatment and prevention(49,50). Knowledge of index patients about tuberculosis had
significant association with the level of contact screening; patients having good knowledge were
three times more likely to screen their families. Understanding the benefit of bringing household
contact to TB clinic might contribute to their level of screening of their families.
Participants waiting at the health facility less than sixty minutes were significantly associated
with family contact screening two times more likely than those who weight at health facility for
receiving more than sixty minutes. Overcrowding, professional unpunctuality and lack of
commitment in service delivering, and sometimes repeated appointment brings the increased
weighting time at health facility(45). In this situation, clients may dissatisfied and an able to bring
their family contacts to screen for tuberculosis.

Limitation
This study was prone for social interviewer bias even though the data collector were out of TB

programme and the situation was not allowed to move the data collectors due to fear of covid-19.
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7. Conclusion

The level of family contact screening in south Wollo zone revealed that lower as compared to the

national and the WHO standard. Nationally, all index cases were expected to screen their families
based on the END TB strategy.

Factors associated with family contact screening in this study were family support, weighting
time, health education offered by health care workers and level of knowledge of the index cases.
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8. Recommendation
Based on our research findings the level of family contact screening is low from
the expected nationally. Then Recommendation of the level and the identified

factors for;
Amhara National Regional State and South Wollo Zone Health Department

In increasing family contact screening, regional health bureau and zonal health department

set regular evaluation and monitoring system on family contact screening.

Set strategies of getting access of family contacts through the index cases early.

. Woreda Health office
In order to increase the TB case detection, implement community based TB care and
treatment as well as community based family contact screening of the index case.

Health facility Level
Health education about tuberculosis increases the awareness level on TB screening. Health
facility considers pulmonary tuberculosis case as index cases of high risk of transmitting the
pathogen to the families, routine health education, counselling and adherence creation on
family contact screening and immediate service delivery could be optimize.
Strengthen community referral system from the health posts to access the families of the index
cases.

Health extension workers
Enhance routine community based TB surveillance including family contact screening with
an integration of other house-to-house activities in order to increase the identification of new
TB cases with the coordination of health development army.
They also strengthen the referral linkage to the health centers and hospitals.

Researchers

Evaluate the significance of the current routine community surveillance system regarding to

family contact screening and the strength of referral linkage among health centers and health

posts.
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Annex I: - Questionnaire For the level of Family contact screening
Date: / /

Bahir Dar University College of Health Science School of public health, individual information

sheet to study the level of Family contact screening and associated factors among pulmonary
tuberculosis individuals in South Wollo zone North East Ethiopia.

Good morning/afternoon, my name is and | am health professional

working in | am also apart of team carrying out this study. The purpose of this

study is to measure the level of Family contact screening and associated factors among pulmonary
tuberculosis individuals. We believe that the investigation result will help in evaluating the practice
of family contact screening and improving the system of active case searching to increase
tuberculosis case detection rate in the study area. Your name will not be written on this form.
Interviews will be carried out privately in a separate room. | will use a tap record to insure the
accuracy of data collection but information that you will give us will be kept confidential and will
be used only for research purpose. You have full right to take part or to interrupt the interview at
any time if you are not comfortable about the questionnaire. However, the information that you will
give us during the interview is quite useful to achieve the objective of the study. If you have any
question, you can contact using the following addresses.

Principal Investigator:

2. Mr. Gizachew Tadesse Phone: - +251918134416 E-mail:-leulgzat@gmail.com

Consent form

You have been already briefly informed about the study and clearly understand the objective.
Now please tell me if you agree to participate in the interview.

1. Agreed Thanks! Conduct the interview

2. Disagree Thanks! Proceed to the next eligible participant

Your signature below indicates that you agree to participate in this study.

The participant sign

Interviewer: name: signature
Supervisor: Name: signature:
1. Completed 2. Partially responded 3. Refused 4. Other, specify

Section I: Assessment of Socio-demographic and economic variables
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S. No

Assessment of Socio-demographic and socio economic variables

Question

Response

Remark
(skip)

101

Sex

1.

Male 2. Female

102

Age in Years?

103

What is your ethnicity?

Amhara 2. Oromo 3. Tigre

. Argoba 5. Others, specify; -----

104

What is your religion?

Orthodox 2. Muslim

. Protestant

Others, specify;----------

105

What is your marital status?

Single
Married
Divorced
Widowed

106

What is your educational level?

M wnp e

No formal education
Primary school
Secondary school

College and above

107

What is your Occupational status?

© e N o g B~ w DR

10.

Non-governmental employee
Private employee

Students

Retired

House wife

Daily laborer
Merchant/Trader

Farmer

No job

Others, specify

108

What is your residency?

1.

Urban 2. Rural
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Positon of the index cases in the

1. Household head

109
house hold 2. house hold member
What is your average monthly 1. 300.00 ETB
income? 2. 301.00 -600.00 ETB
HO 3.601.00 -1000.00 ETB
4.>1001.00 ETB
111 Total number of families #:-
112 Are families screen for TB L Yes > No Skip to
114 if No
113 If Yes; How many? #:-
If no Why? 1. Residency is far
2. Fear of screening cost
t 3.Time shortage to bring the contacts
4. No awareness on contact screening
115 Do you have family support 1. Yes 2. No
Family relationship to your 1. Spouse
household 2. Parent
116 3. Child
4. Sibling
5. Father
6. Mother
117 # of <5 years family members #
118 # of under-five screened for TB #
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Section 11: Health System Related Characterstics

S. No | Question Response Remark
N 1. Hospital
Health facility type of the treatment
201 2. Health center
center?
3. Health post
What time taken to get HF/TB ]
o 1. <30 minutes
202 clinic on foot? ]
2. >30 minutes
1. On foot only
_ ) ) 2. With animal
What is the available choice of _
203 _ 3. With car
mode of transportation _
4. Others specify
204 How long do you stay at TB clinic | 1. < 60 minutes
for treatment? 2. >60 minutes
205 How many health facilities did you | 1. One
visit for TB diagnosis? 2. More than one
206 Direct and indirect cost covered by | 1. .CBHI 2. self
207 If self How many? ETB
Are you satisfied with the health If yesto Q
208 ) 1. Yes 2.No
care service 209
1. Health professionals are
negligence
2. Crowdedness of cases
209 If No, what is the reason? 3. Limited number of health
professional
4. Low service quality
5. Others, specify
Have you taken Health education
210 1.Yes 2. No

by health care workers
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211

If yes, where health education

taken?

1. At health facility
2. At community level
3. Other place; specify;

Section I11; Knowledge related questionnaire (sufficient/insufficient)

4. Stayed at home
5. Others, specify......

S. No | Question Response Remark
301 Do you know tuberculosis mode of 1Yes 2.No
transmission?
What are the sign and symptom of TB? 1. Fever
(you can select more than one) 2. Sweating
302 3. Weight loss
4. cough more than 2 weeks
5. Chest pain
303 Do you think tuberculosis is treatable? 1. Yes 2.No
From where do you think persons get 1. From an infected person
tuberculosis infection? (Select more than 2. From row milk
304 one) 3. from over crowding
4. contact sick person
5. Wrath of GOD
others specify;
305 Do think TB is curable disease condition? | 1. Yes 2.No
What age group do you think more 1.<5years 2. B/n5-14
306 vulnerable for TB transmission? 3. Adults > 15 years
4. all age groups are vulnerable
Where do people go first if they get sign 1. health facility
and symptom of tuberculosis? 2. Holly water
307 3. Traditional healer
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What group of population do you think at | 1. <5 children
risk of developing tuberculosis? (you can 2. Children less than 18 years
select more than one) 3. Pregnant mothers
308 4. Overcrowded population
5. Contacts of PTB index cases
6. People with HIV
7. Others specify;
What people do if there is PTB index case | 1. Screen their family for TB
in the household? 2. Stayed at home
3. They have to go to holly
300 hater
4. They have to start anti TB
treatment for all family
member before screening
5. Others;
310 Do you Know contact screening for L Yes 2 No
tuberculosis is free of charge?
Section 1V: Co-Morbidities
S. No | Question Response Remark
401 Have you tested for HIV? 1. Yes 2.No If No skip
to Q 403
What was the result 1. Positive 2. Negative
402 3. un known
403 Do you have HIV co-infection? 1. Yes 2.No
104 Do you have any treatment other than LYes 2. No
tuberculosis?
405 If yes for what disease treatment? Specify it
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Section V: Clinical and Treatment Factors Questionnaire

difficult to determine the

condition

S. No | Question Response Remark
501 What is your phase of treatment? 1. Intensive phase
2.Continuation phase
502 Duration of initiation of anti TB drug 1. Less than a month
from the onset of the symptom? 2. More than a month
503 Have you disclosed your disease 1. yes If No skip
condition? 2. No to 505
If No why? 1. There is stigma
504 2. To keep the families from fear
3. Disclosing is not important
4. To keep dignity
505 Do you think TB treatment is a burden of L Yes 2No
pill?
How is the disease condition after the 1. improved
initiation of anti TB drugs? 2. Same condition
506 3. worsening
4.
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A
/
1 - + 251913716845 : - tadessejember1 @ gmail.com
1 - +251936324779 : -getachewmph35 @ gmail.com

1 - 4251918134416 . -leulgzat@gmail.com

40


mailto:tadessejember1@gmail.com
mailto:-getachewmph35@gmail.com
mailto:-leulgzat@gmail.com

~—

A M W

~—

a M

~—

a M

a M

101

102

103

104

105

106

41



—
~

2.
3.
4.
107 >
6.
7.
8.
9.
10. -
108 1 2.
1,
109 )
1. <300.00 ETB.
2. 301.00 -600.00 ETB.
"o 3. 601.00 -1000.00 ETB.
4. »1001.00 ETB.
111 B -
112 1. 2. o114
113 B -
1,
2.
114
3.
4.
115 1) 2.
116 1)
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30
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60
60

117
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201

202
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210

ETB

207

208

209

210

211
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301
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1.
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307
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309

PTB

310

401

404

402

403

404

405
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