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Background: The greatest risk of getting tuberculosis (TB) infection is contact with patients who have pulmonary tuberculosis
(PTB). The World Health Organization (WHO) strongly recommends tuberculosis screening for all household contacts of PTB
patients. However, there is no information on household contact screening adherence among PTB patients in Shashamane town.
Methods: A facility-based mixed-method cross-sectional study was conducted from July 1 to November 30, 2021 among consecu-
tively selected 392 PTB patients and 23 purposely selected key informants. Data were collected using a pre-tested interviewer
administered questionnaire and leading questions. Data analysis was made using SPSS version 25 and in-depth interview information
was analyzed based on thematic areas. Bivariable followed by multivariable logistic regression with 95% CI were conducted.
P-value<0.05 was considered to identify statistically significant factors.

Results: The overall adherence to household contact screening (HHCS) was 44.4% (95% CI: 39.3, 49.1). Having under fifteen years
of contact (AOR=2.386, 95% CI: 1.44, 3.96), diploma and above education status (AOR=3.43, 95% CI: 1.286, 9.15), good knowledge
(AOR=2.999, 95% CI: 1.79, 5.03), favorable attitude (AOR=2.409, 95% CI: 1.45, 4.02), getting health education (AOR=3.287, 95%
CI: 1.92, 5.63) and smear positive type of PTB (AOR=2.156, 95% CI: 1.28, 3.62) were factors significantly associated with HHCS
adherence. Workload, facility readiness and care provide commitments were also identified from qualitative data.

Conclusion and Recommendation: HHCS adherence in our study was sub-optimal referenced to WHO and national recommen-
dations that all household contact should be screened. Having age less than fifteen years contact, education status, knowledge, attitude,
receiving health education and type of pulmonary tuberculosis were factors associated with adherence. We recommend increasing
community awareness of TB, providing health education TB patients and their families, strengthening positive attitudes toward HHC
screening and strengthening the commitment of health professionals to screen for HHCs.
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Background
Tuberculosis (TB) is an air-borne infectious disease caused by the bacillus Mycobacterium tuberculosis, which is spread

when people who are sick with TB expel bacteria into the air.' The agent typically affects the lungs, causing pulmonary
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type of TB, but can affect other sites causing extra pulmonary type.” It is among the top ten infectious diseases and
leading cause of mortality worldwide from single agent Mycobacterium tuberculosis, ranging above HIV/AIDS.?

The principal risk factor for Mycobacterium tuberculosis is exposure to someone with active disease. Particularly,
household contacts or other close contacts of index active disease are the most exposed individuals.* Household contacts
(HHCs) of pulmonary tuberculosis are at increased risk of being infected with active disease, with the initial bacillary
burden predicting risk."

Contact screening is used to identify undiagnosed tuberculosis infection among contacts of the index cases.>
Screening of HHCs of pulmonary tuberculosis is one strategy of detecting and treating TB patients earlier among
a high risk population.”® Early identification of tuberculosis in contacts also benefits their communities by reducing
tuberculosis transmission.* Moreover, contact investigation is a key component of a Global End TB strategy for finding
missing patients to fill the notification gap more rapidly and work toward elimination targets.”'® Thus, screening of all
age contacts of pulmonary tuberculosis is strongly recommended by the WHO to intensify active case finding.”'"
Household contact screening through index case invitation is the recommended option particularly in resource limited
settings.”'® In order to carry out this recommendation, health care workers are requested to inform patients to bring their
contacts for screening.'*"?

Counseling the index case about the purpose and importance of contact screening, and the ways it will be conducted
is the starting point for contact enumeration, and contact's invitation through the index case followed.'® Index patient
adherence to all these activities is a critical component of a household contact investigation strategy that ends up bringing
contact/s for screening.’

However, globally 4.2 million patients with tuberculosis (TB) were not notified of national TB programs in 2020 due
to COVID-19 impact, restricted accessibility, undeveloped health reporting systems and linkages between the public and
private sectors, lack of human resources and inadequate adherence to household contact screening both by patients and
health care providers.>'* Additionally, 67% (867,000) of children younger than 5 years who were household contacts of
smear pulmonary tuberculosis were not screened and administered TB preventative therapy in 2019.'>'¢

In 2019, 38 million people in 20 high-burden countries lived in a household with someone who had developed
incident pulmonary tuberculosis.'” However, 43% of contacts of pulmonary tuberculosis cases remained unscreened for
tuberculosis.'® The WHO’s End Tuberculosis Strategy’s by 2020 as of 2015 base line was challenged by lack of timely
diagnosis, inadequate treatment of active TB cases, poor implementation of contact screening and negligence in treating
latent tuberculosis infection (LTBI) to prevent it from progressing to active disease.'**°

Despite low contact screening, the studies in TB high burden countries revealed the prevalence of TB among contacts
was ten times higher than the general population’s.'* The prevalence of TB among PTB contacts was estimated to be
6.9% in a study in South Delhi, India.?' Another observational study conducted in Afghanistan discovered that the
estimated national incidence rate for tuberculosis was ten times lower than the actual number of cases among contacts.*
In addition to Ethiopia being one of 30 TB high burden countries for TB and TB/HIV burden with incidence of 140/
100,000 for all forms of TB in 2019,'® a third (29%) of anticipated yearly incident cases are not being reported to the
national TB prevention and control program (missing cases), which is a major challenge in achieving a 90% reduction of
incident cases by 2035 as a baseline to 2015.%%**

All countries including Ethiopia have adopted WHO policies on contact investigation included in their National TB
Program (NTP).> However, the majority of them either do not implement it or do so with inadequate standards.'"'* In
most settings, index patient adherence to bringing their HHCs for screening remained sub-optimal due to fear of stigma,
poor awareness, costs of travel, perceived attitude, health system and clinical profile of index case related factors.'®
Patients’ adherence to HHC TB screening 169 (52%) in Thailand was linked to perceived vulnerability, lower perceived
barriers, higher intention to bring contacts, distance from facility’s and TB knowledge.”® Low household contact
screening practice in Nigeria of 23.6% (348) was associated with knowledge and attitude related factors.?’

28,29

Despite the high prevalence of TB among contacts, all age household contact screening which was conducted

through index case invitation remained sub-optimal in Ethiopia.’’>' A few studies revealed index case adherence to
HHCS to be low; only 33.7% in Amhara region®” and 47.5% in Gondar.*®> These were linked to socio-demographic,

health care facility-related factors, clinical-related factors and some individual factors.**>*
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Despite HHCS is the main case finding strategy among household contacts of PTB,’ no study was so far undertaken
in the West Arsi Zone to check whether this program was implemented properly. Few studies in Ethiopia used a single
study design and did not consider contacts factors and health care provider’s perspectives on factors affecting household
contact TB screening adherence.’”> Hence, the aim of this study is to determine the magnitude of household contact
tuberculosis screening adherence and related factors among adult pulmonary tuberculosis patients in Shashamane town
health facilities, Southeast Ethiopia.

Methods and Materials
Study Setting

The study was conducted in Shashamane Town, one of the towns in Oromia region state. The town is the capital of West
Arsi Zone located about 250 km south of Addis Ababa. According to zonal health office data: two government hospitals,
four governmental health centers, one private hospital and six private medium clinics were delivering TB diagnosis and
care. Additionally, there was one DR-TB treatment initiating center (TIC) in this area. According to the town’s DHIS2
data, a total of 667 all forms TB cases visited the town’s health facilities during the 2020/21 fiscal year with incidence of
166/100,000, which is higher than the estimated national incidence of the particular year. During our study period a total
of 444 adults with pulmonary tuberculosis attended the health facilities on anti-TB regimen follow-up.

The Study Design and Period
A facility-based cross-sectional quantitative study design supplemented with qualitative inquiry was conducted from
July 1 to November 30, 2021.

Source Population

The source populations for quantitative study were all pulmonary TB patients who were on anti-TB treatment follow-up.
Key informants from contacts of PTB index cases and health care provider’s currently offering TB diagnosis and
treatment service were considered for qualitative approach.

Study Population

All selected adult pulmonary tuberculosis patients who had household contact, on anti-TB regimen follow-up at health
facilities of Shashamane town and found during the study period were the study population. Purposely selected key
informants from contacts and health care providers were included for qualitative approach.

Inclusion Criteria
All adult pulmonary tuberculosis patients who had household contacts and on anti-TB treatment follow up at health
facilities in Shashamane were included.

Exclusion Criteria

Adult patients with pulmonary tuberculosis who had household contacts and were critically ill and unable to commu-
nicate were excluded. Patients who initiated treatment during the day of data collection were excluded since he/she may
not have information about bringing household contact for screening during entry day.

Sample Size and Sampling Procedure

Sample Size

The sample size for the quantitative approach was calculated using a single population proportion formula considering
47.5% proportion of HHCS adherence taken from the study conducted in Gondar town, Amhara region,>> assuming 95%
confidence interval (CI), 5% degree of precision and 10% non-response rate:

o (Za/Z)zp(l - P)
= —d2
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1.96)%0.475(1 — 0.475
n= (1.96) (2 ) _ 383
0.05

The final calculated sample size with 10% non-response rate was 421 for the quantitative approach.
For the qualitative approach, 23 key informants from both groups (five health professionals and 18 contacts) were
interviewed. The sample size for the qualitative study was determined based on the saturation of ideas.

Sampling Techniques
All illegible consecutive patients who visited the health facilities for their regular follow-up during the study period were
recruited until the desired sample size (421) was achieved. As per national TB guidelines, household contacts are
enumerated by index cases and recorded on the tuberculosis unit register.” During every day of data collection, review of
these routinely recorded data was conducted to select eligible participants.

For the qualitative approach, purposively selected key informants consisting of health professionals and contacts gave
their views on the key informant interview guide.

Data Collection Tools and Procedure

For the quantitative part a structured pretested questionnaire contained five parts; socio-demographic factors, individual
factors, health care system related factors, practice and clinical related factors adapted by reviewing different literatures
were used.?®>% > Data were collected through face to face interview by six trained clinical nurses and the procedure was
supervised by two trained health officers. Additionally, medical records of the respondents were reviewed to collect
clinical related data.

Qualitative data were collected by in-depth interview of key informants (KI) using leading questions to explore
barriers and initiators related to household contact tuberculosis screening practice. Audio record or strict note was taken
during the interview. Contacts were interviewed for initiators of their attendance and also for the main barrier.
Additionally, health professionals were interviewed for how the program was feasible in their facility, what challenges
the program implementation and their experience on patient adherence to household contact screening.

Data Quality Control
An adapted data collection tool was translated to local language (Afaan Oromoo and Ambharic) and translated back to
English language to check its consistency. The tool was pre-tested among 5% of the sample size in one health center
which was outside the study area. The reliability statistics for attitude and satisfaction items with Cronbach’s alpha were
72.1% and 75.6% during pretest respectively.

For qualitative data, data quality was ensured by enhancing the trustworthiness and rigor of the study findings.

Data Processing and Analysis

Data were entered and cleaned using Epidata version 4.6 and transported to SPSS version 25 software for analysis. The
descriptive statistics were computed to summarize data initially. Binary logistic regression analysis was carried out at two
levels. Variables with P-values of <0.25 in bivariate logistic regression analysis were exported into multivariable logistic
regression analysis. Finally, the adjusted odds ratio (AOR) with 95% confidence intervals and P-value<0.05 was
considered in multivariable logistic regression to determine the associated factors of TB household contact screening
adherence. Multicollinearity was detected using variance inflation factors (VIF<10) among predictor variables and no
variables were removed. The final model goodness of fit was checked by Hosmer and Lemeshow goodness of fit at
P-value 0.80.

Qualitative data analysis was carried out using thematic framework analysis.>® Data collected through IDI was
analyzed by open coding with a thematic analysis approach using ATLAS.ti 7 software. Direct verbatim and results from
the coding and categorization were used to develop the narrative, triangulated and synthesized with the quantitative
results. In our qualitative analysis most of the barriers stated by the respondents were facilitators of adherence to
household contact screening in case of their absence.
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Measurements

Pulmonary Tuberculosis (PTB)

Refers to any bacteriologically confirmed or clinically diagnosed case of TB involving the lung parenchyma or the
tracheobronchial tree.*’

Household Contact
A person who shared the same enclosed living space for one or more nights or extended periods during the day with the
index case during the 3 months before commencement of the current treatment episode.'’

Household Contact Tuberculosis Screening Adherence

Is when the index pulmonary TB patient brought at least one household contact to the TB unit for tuberculosis screening
purpose, otherwise non-adherent.**?

Knowledge

Knowledge score of respondent about TB ranged from 0 to 21 depending on whether the respondent answered the
questions or not. The total score was computed and scores of below 80% was considered as not knowledgeable (poor
knowledge) while scores equal to 80% and greater represented knowledgeable (good knowledge).>

Waiting Time
Time taken to get service after the arrival of the health facility.*

Satisfaction to the Service

Satisfaction to the TB service was measured by a total of 14 Likert's scale items. The response range of the items was
from 14 to 70 for each respondent. Thus, the overall score of satisfaction was computed using 75% as the cut-off-point.
Respondents with the score greater than or equal to 75% were classified as satisfied, otherwise unsatisfied.**->

Attitude Toward Contact Screening

Attitude was measured on 5-point Likert's scale items with a total response range from 6 to 30. A composite attitude
variable was created from the scores using the mean as the cut-off-point (favorable attitude=above mean, unfavorable
attitude=below mean) upon checking normality of the scores.

Index Case
The initially registered case of new or recurrent TB in a person of any age in specific household. On whom a contact
investigation is centered but is not necessarily the source.'?

Ethical Consideration

The study was conducted in accordance with the Helsinki Declaration. The ethical clearance of this study was obtained
from Institutional Review Board (IRB) of the Institute of Health, Jimma University, Ethiopia. Copies of the IRB and
letter of support written from department of epidemiology of JU were submitted to Shashamane town health office in
order to obtain a letter of permission used to contact health facilities. Considering the study subjects who cannot read and
write and the awareness that the study was harmless to study subjects, the Institutional Ethical review board approved
informed verbal consent for each respondent and their confidentiality was assured. The informed consent also included
publication of anonymized responses.

Results

Socio-Demographic Characteristics of the Respondents

A total of 392 participants completed our study, yielding a 93.1% response rate. Of these participants 214 (54.6%) were
male, whereas 178 (45.5%) were female. The mean age of respondents was 33.3+12.67SD. The mean number of
household contacts index patients have were 5.63+1.61 (Table 1).
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Table | Socio-Demographic Related Factors for Household Contact Screening Adherence at Health Facilities in Shashamane Town,
Southeast Ethiopia, November 2021 (n=392)

Variables Category HHCS Adherence % COR (95% CI) P-value
Yes No

Sex Male 92(23.5) 122(31.1) 0.883(0.592, 1.31) 0.542
Female 82(20.9) 96(24.5) |

Age <25 37(94) 61(15.6) |
25-34 76(19.4) 61(15.6) 2.054(1.21, 3.488) 0.008
3544 35(8.9) 44(11.2) 1.311(0.717, 2.397) 0.378
45-54 21(54) 24(6.1) 1.443(0.706, 2.397) 0314
55-64 4(1.0) 17(4.3) 0.388(0.121, 1.241) 0.1l
265 1(0.3) 11(2.8) 0.15(0.019, 1.209) 0.075

Marital status Single 39(9.9) 80(20.4) |
Married 132(33.7) 131(33.4) 2.067(1.314, 3.250) 0.002
Divorced/separated 1(0.3) 6(1.5) 0.342(0.04, 2.94) 0.328
Widowed 2(0.6) 1(0.3) 4.103(0.361, 46.637) 0.255

Education status No formal 14(3.6) 31(7.9) |
Primary 40(10.2) 84(21.4) 1.054(0.506, 2.199) 0.89
Secondary 61(15.6) 86(21.4) 1.571(0.771, 3.199) 0.21
Diploma and above 59(15.1) 17(4.3) 7.685(3.35, 17.629) 0.00

Relation contacts Spouse/children 128(32.7) 141(36) 2.496(0.775, 8.036) 0.125
Siblings/father/mother 42(10.7) 66(16.8) 1.749(0.523, 5.857) 0.364
Relative/Friend and Other 4(1) 11(2.8) |

Occupation Employed 30(7.7) 14(3.6) 3.613(1.754, 7.444) 0.000
Merchant 57(14.5) 44(11.22) 2.184(1.293, 3.69) 0.004
Student 23(5.8) 41(10.5) 0.946(0.51, 1.753) 0.922
Farmer 13(3.3) 33(84) 0.664(0.32, 1.378) 0.272
Other 51(13.01) 86(22.0) |

Having under fifteen years of contact Yes 124(31.6) 101(25.8) 2.873(1.883, 4.384) 0.007
No 50(12.8) 117(29.80) |

Note: Other occupation: daily laborer, driver and shoeshine.
Abbreviation: HHCS, household contact screening.

The qualitative findings were analyzed under the four major themes of health worker related factors, health facility
related factors, socio-economic and cultural related factors, and index and contact related knowledge and attitude.

Individual Related Characteristics

About 261 (66.6%) of the participants know that tuberculosis is caused by bacteria or germ and 374 (95.4%) of the
participants know cough greater than two weeks could be one symptom of tuberculosis. The majority 368 (93.8%) of the
participants know that tuberculosis is transmitted through air droplet from patient to another by cough, sneeze and during
talking and 89% of the study participants know being in close contact with a TB patient is the risk factor for contracting
the infection. Generally, half 196 (50%) of the respondents had good knowledge about tuberculosis. Nearly half of
respondents 200 (51%) had favorable attitude regarding perceived household contact susceptibility, perceived contact
screening benefit and perceived social discrimination. With respect to TB service satisfaction, greater than half of the
respondents 217 (55.4%) were satisfied with the service and the majority 218 (55.6%) of the study participants visit the
facility on foot (Table 2).

Health System, Health Care Provider and Disease Profile Related Characteristics
More than half 239 (61%) of participants reported it takes above twenty minutes to visit the health facility and 244
(62.2%) reported it takes below thirty minutes to get service after visiting the facility. Two hundred and forty-eight
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Table 2 Individuals Related Factors for Household Contact Screening Adherence at Health Facilities in Shashamane
Town, Southeast Ethiopia, November 2021 (n=392)

Variables HHCS Adherence COR (95% CI) P-value
Yes No

Attitude
Favorable 120 80 3.833(2.511, 5.852) 0.001
Unfavorable 54 138 |

Knowledge
Good 126 70 5.55(3.584, 8.595) 0.000
Poor 48 148 |

Respondent satisfaction to health care service
Satisfied 114 103 2.121(1.407, 3.198) 0.000
Unsatisfied 60 115 |

Mode of transportation
On foot 99(25.3) 119(30.4) [
Public transportation 74(18.9) 95(24.2) 0.936(0.625, 1.403) 0.750
Private transportations 1(0.3) 4(1) 0.301(0.033, 2.732) 0.286

Abbreviation: HHCS, household contact screening.

(63.3%) participants reported that they received health education about household contact screening from their care
provider (Table 3). The following statement from the in-depth interview indicates the absence of monitoring and
evaluation for household contact screening by health facilities:

Our facility does not routinely monitor and follow household contacts of index TB cases for screening ... (35-year-old, male,

TB focal)

Table 3 Health Care System, Health Care Provider and Diseases Profile Related Factors for Household Contact Screening
Adherence at Health Facilities in Shashamane Town, Southeast Ethiopia, November 2021 (n=392)

Variables HHCS Adherence COR (95% CI) P-value
Yes No

Type of health facility
Government hospital 72(18.4) 58(14.8) 2.482(0.874, 7.019) 0.086
Government health center 93(23.7) 145(37) 1.282(0.465, 3.536) 0.630
Private hospital 3(0.8) 3(0.8) 2.0(0.306, 13.062) 0.469
Private clinic 6(1.5) 12(3.1) |

Health facility visit time
<20 min 79(202) 74(18.9) 1.618(1.075, 2.437) 0.021
220 min 95(24.2) 144(36.7) |

TB service time
<30 min 118(30.1) 126(32.1) 1.539(1.015, 2.333) 0.043
>30 min 56(14.3) 92(23.5) I

Receiving health education TB from HCP
Yes 138(35.2) 110(28.1) 3.764(2.393, 5.919) 0.000
No 36(9.2) 108(27.6) |

Type of pulmonary tuberculosis
Smear positive 127(32.4) 109(27.80) 2.702(1.763, 4.142) 0.000
Smear negative 47(12.0) 109(27.80) |

Comorbid with HIV/AIDS
Yes 23(5.9) 12(3.1) 2.615(1.262, 5.42) 0.010
No 151(38.5) 206(52.6) |

Abbreviations: HHCS, household contact screening; HCP, health care provider.
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The interview also identified another logistic and supply related factor that affects institutional readiness:

Previously, contact screening was done using a specific contact screening registration book. However, we haven’t got this

registration book for the past two years. (40-year-old, male, Health center TB Focal)

Most of the key informants reported difficulty of bringing all household contacts to the diagnostic health facilities which
was worsened by transportation costs and contacts busy at work:

Despite the advantages of household contact screening, most index cases complain about transportation costs and contacts are
too busy at work to come. (35-year-old, female, Hospital TB Focal)

Proportion of Adherence to Household Contact Screening
The overall adherence to household contact screening was 44.4% (95% CI: 39.3, 49.1). The mean number of houschold
contacts brought among adhered participants were 1.8+0.8SD.

“The majority of index cases fail to bring their contacts for screening as required.” Even they didn’t enumerate the exact
household contacts they have. They always say “I will bring” but they didn’t. “I’m busy, I forgot, or nobody has a cough”, they
always say. These were the difficulties we faced when dealing with index cases. (29-year-old, male, TB Focal)

Factors Associated with Household Contact TB Screening Adherence

The bivariate logistic regression factors like age, marital status, education level, occupation, having under fifteen years of
contact, having good knowledge, favorable attitude, satisfaction to TB unit service, receiving health education on contact
screening, smear positive type of pulmonary tuberculosis, distance from facility less than 20 minute and service waiting
time less than 30 minute were factors significantly associated with adherence to household contact screening and
considered for further multivariable logistic analysis (Table 4).

Table 4 Multivariable Logistic Regression Analysis of Factors for Household Contact Screening Adherence, in Health Facilities of
Shashamane Town, Southeast Ethiopia, 2021 (n=392)

Factors HHCS Adherence COR, 95% CI AOR, 95% CI P-value
Yes No

Education status
No formal 14 31 |
Primary 40 84 1.054(0.506, 2.199) 0.741(0.317, 1.73) 0.490
Secondary 6l 86 1.571(0.771, 3.199) 0.776(0.336, 1.73) 0.554
Diploma and above 59 17 7.685(3.35, 17.629) 3.43(1.286, 9.15) 0.014
Having under fifteen years of contact
Yes 124 101 2.873(1.883, 4.384) 2.386(1.44, 3.96) 0.001
No 50 117 | |
Knowledge
Good 126 70 5.55(3.584, 8.595) 2.999(1.79, 5.03) 0.000*
Poor 48 148 | |
Attitude
Favorable 120 80 3.833(2.511, 5.852) 2.409(1.45, 4.02) 0.001
Unfavorable 54 138 | |
Receiving health education TB from HCP
Yes 138 110 3.764(2.393, 5.919) 3.287(1.92, 5.63) 0.000*
No 36 108 | |
TB clinical profile
Smear positive 127 109 2.702(1.763, 4.142) 2.156(1.28, 3.62) 0.004
Smear negative 47 109 | |

Notes: *P-value below 0.001. I: Reference group.

Abbreviations: HHCS, household contact screening; HCP, health care provider.
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Accordingly, in multivariable logistic regression six variables were significantly associated with household contact
screening adherence; those who having under fifteen years of contact were adhered to HHCS twice more likely than
those do not (AOR=2.386, 95% CI: 1.44, 3.96).

The participants with education status diploma and above adhered greater than three times more likely when
compared to those with none formal education (AOR=3.43, 95% CI: 1.286, 9.15). The odds of adherence to household
screening were two times higher among participants who had favorable attitude toward contact screening than those who
had unfavorable attitude toward contact screening (AOR=2.409, 95% CI: 1.45, 4.02). The expression from in-depth

interview states:

... It’s not because of a curse! I would never ashamed of that my family had TB. So, as soon as we were informed screening,
I want to nearby health facility for screenings with all of my families. (40-year-old, male, Head of household contact)

The odds of adherence to household screening were three times higher among participants who had good knowledge
about tuberculosis than those who had poor knowledge about tuberculosis (AOR=2.999, 95% CI: 1.79, 5.03). This was
supported by the word of contacts that had not been screened because they misunderstood about transmission and
diagnosis of tuberculosis:

... No one in our family has a cough or any other symptoms. So, what are we screening for? Is it possible to be diagnosed with
TB without having any symptoms (50-year-old, male, household contact)

... Is TB longer being infectious after got treatment? I don’t think so! (26-year-old, male, household contact)

Odds of adherence to household screening were greater than three times among participants who have received health
education on tuberculosis contact screening than those have not received health education (AOR=3.287, 95% CI: 1.92, 5.63).

I wouldn’t work full time for a month. When I am assigned to a night duty program, I am given the day off. As a result, there
was a time when I couldn’t access some index cases to counsel on bringing all ages of household contacts at TB treatment
program introduction. (Focal TB, 29-year-old, male)

Respondents with smear positive (drug resistance/susceptible) adhered greater than two times (AOR=2.156, 95% CI:
1.28, 3.62) more likely when compared with drug susceptible pulmonary negative. The expression from in-depth

interview of health care providers revealed there was prioritization of household contact screening due to workload:

I know that all age household contacts of pulmonary tuberculosis should be screened. However, due to the workload and
overwhelming of the laboratory our main focus is less than fifteen years contacts of smear positive pulmonary tuberculosis since
they are targeted for tuberculosis preventive therapy (TPT). (35-year-old, female, hospital focal person)

Discussion

Household contact screening of pulmonary tuberculosis is a recommended active TB case finding strategy for high-risk
groups.”® In Ethiopia, targeted and differentiated approach of household contact screening is the main case finding
strategy and approach.’ Thus, this study assessed the level and factors affecting adherence to household contact
screening.

In this study it is identified that the magnitude of household contact screening adherence was 44.4% (95% CI: 39.3,
49.1). This finding is lower when compared to the adherence level 52% reported in Bangkok, Thailand®® and another
study conducted in southeast Ethiopia by secondary document review reported 55.7% of index cases brought at least one
household for screening.® Our finding was coherent with another study conducted in the northern part of Ethiopia that
reported 47% of adherence level.>* However, this finding exceeds the report of household contact screening practice
reported in Pune, India of 36.2% (29/80) and another from Southeast Nigeria reported only about 23.6% of the
respondents brought contacts for screening and another household contact screening adherence level reported 33.7% in

northern Ethiopia.?”*-?
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The possible discrepancy could be due to difference in socio-demographic and socio-economic, cultural difference,
difference in time of the study, difference in clinical profile of the study participant and difference in implementing
contact screening strategy of the study areas.'®?°>*3%4% The possible difference between our finding and the study in
Bangkok, Thailand might be due to the study in Thailand being solely on smear positive index for whom their contacts
might get special invitation for screening due to infectiousness of the category.”® Additionally, the difference might be
attributable to the study design and source of information that might be the cause of difference between our study and the
study in southeast Ethiopia, Gambo hospital.*®

In our current study, tuberculosis patients who had contact less than age fifteen years were more than twice as likely
to undertake household contact screening. This might be because the prophylactic efforts are particularly recommended
for contacts under the age of fifteen. Because of this, they can get a special invitation from health care providers.>'> This
finding was also supported by the IDI explanation that there was prioritization of screening for children due to workload
and since they are target for IPT.

Another major factor of household contact screening adherence was that those with education status diploma and
above were three times more likely adhered compared to those with informal education. Individuals with higher
education levels were able to read and comprehend information shared on tuberculosis infection, such as the mode of
transmission. This result is in line with the report of cross sectional studies from northern Ethiopia.****

Respondents with good knowledge about tuberculosis were adhered household contact screening three times more
likely when compared to those with poor knowledge. This finding is supported by the findings of studies conducted in
Thailand,'®*® and also consistent with the finding from southeast Nigeria that revealed the association of knowledge and
bringing household contact for screening®’ and other studies in northern Ethiopia.”*® This is because people who have
a thorough understanding of TB and the risk it poses to their families are more likely to heed the health care provider’s
advice. This was supported by qualitative findings reported from Uganda and Ethiopia that poor knowledge and
awareness about tuberculosis hinder contact screening.***!

Having the favorable attitude about household contact screening was greater than two times more likely associated
with odds of household contact screening adherence. This finding was supported by the studies in India*? and Tanzania®®
that revealed stigma and fear of TB diagnosis are reasons why contacts were not brought to the health facility for
screening. This result is also coherent with the finding from Bahir Dar Special Zone, northwest Ethiopia that reported
a unit increment of respondent attitude score on household contact screening was associated with household contact
screening practice.”* This infers that if the index patient believes positively about the perceived susceptibility of their
contact and benefit of screening for their contact, they seek health care/bring their contact for screening.

Receiving health education from health care providers on TB was another factor significantly associated with
adherence of household contact screening. This finding was supported by the study in Vietnam, which reported the
majority of contacts went for screening as a result of instructions provided to them at the health education.** This was
also supported by another study conducted in Nigeria that reported the statistical significance of intensive planned health
education intervention in improving contact tracing through index case.*> Another cross-sectional study in Pune, India
also reported that inadequate counseling by health care provider was a barrier for contact screening higher than nineteen
times when compared to those counseled adequately.®® Also supported by studies conducted in northern Ethiopia, those
who received health education practiced contact screening three times more likely,*? also supported by another study in
northwest Ethiopia,®® and another study in the Tigray region, northern Ethiopia also supported our finding.*® This might
be due to the fact that health education delivered by care providers intensifies household contact screening practice. Our
qualitative finding from IDI also expressed that lack of commitment, human resource shortage and workload of health
worker were other barriers affecting household screening status. This finding was supported by qualitative finding from
Hadiya Zone, southern Ethiopia that reported the absence of health worker commitment and motivation, work overload
and shortage of human resource were barriers to household contact tracing.*'

Respondents with smear positive type of pulmonary tuberculosis were two times more adhered to household contact
screening when compared to those with pulmonary negative type. This finding was supported by the findings of a cross-
sectional study from northern Ethiopia which revealed having smear negative type of pulmonary tuberculosis protects
patient adherence to household contact screening by 70% compared to smear positive types.>? This could be because of
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the category’s high infectiousness, which invites health professionals’ attention for contact screening, and also might be
due to the national guideline’s recommendation that contacts under the age of fifteen with smear-positive or drug-
resistant tuberculosis are eligible for TB preventive therapy.

In conclusion, the level of HHCS adherence in our study was sub-optimal referenced to WHO and national
recommendations that all household contacts of pulmonary tuberculosis should be screened. Having under fifteen
years of household contacts, education status diploma and above, adequate knowledge level about tuberculosis, favorable
attitude, receiving health education from health care providers and smear positive type of pulmonary tuberculosis were
factors significantly associated with adherence. Health care provider and contact workload, contact knowledge and
attitude, facility readiness, human resource, care provide commitments were among the factors identified by the
qualitative approach.

To intensify HHCS practice, it is better to design new house contact tracing strategy like contact slips that enable
index patient to start a conversation about TB with their contacts. We also recommend promoting health education for TB
patients and their families and positive attitudes toward HHC screening and strengthening the commitment of health
professionals to screen for HHCs and availing important logistics like household contact screening registration book for
health facilities is also vital. Health facilities need to have a sustainable facility and community-based health education
program for both index patients and contacts. A further study which can determine causal relationship and incorporate
broader area is important. Having less than age fifteen years contact, education status, knowledge, attitude, receiving
health education and type of pulmonary tuberculosis were factors associated with adherence.

Strength and Limitation of the Study

Our current study considered the previous unstudied contact factors and health care provider’s perspective through the
mixed-methods study design. Our current study has its own limitations like there may be social desirability bias from
participants toward the response they assumed preferable. However, we tried to overcome this by selecting data
collectors from health professionals working outside the facilities, briefing the objective of the study to participants
and by assuring confidentiality of their response. Working in only one town is another limitation of our study.
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