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Purpose: Institutional settings, including health care facilities, have been identified to be at
high risk of tuberculosis (TB) transmissions. But no study has been conducted in hospitals
and health centers concurrently in Wolaita Zone, Southern Ethiopia. Therefore, the aim of
this study was to assess tuberculosis infection prevention and control (TBIPC) practices and
associated factors among public health care workers in Wolaita Zone, Southern Ethiopia.
Material and Methods: A facility-based cross-sectional quantitative study supplemented
with qualitative interview and observation was conducted in 16 sampled governmental health
facilities in Wolaita Zone, Southern Ethiopia, from 25 July 2020 to 25 August 2020.
A multistage sampling technique was used to select 748 health care workers, while purposive
sampling was used to identify participants for the qualitative study.

Results: The proportion of proper TBIPC practices was 44.78%. Years of service
(AOR=4.182, 95% CI: 2.024-8.639), working in a TB clinic (AOR=4.009, 95% CI:
1.311-12.261), working in an anti-retroviral therapy clinic (AOR=2.796, 95% CI: 1.009—
7.743), TB-related training (AOR=0.024, 95% CI: 11.483-34.92), availability of personal
protective equipment (AOR=1.712, 95% CI: 1.057-2.776), good knowledge of TBIPC
measures (AOR=2.66, 95% CI: 1.119-4.196), and positive attitude (AOR=2.011, 95% CI:
1.242-3.255) were significantly associated with proper TBIPC practices.

Conclusion and Recommendation: The proportion of proper TBIPC practices among
public health care workers was low in the study area. For better intervention, further studies
could focus on experimental research into possible factors that are responsible for TBIPC
practices in health care facilities in the study area.
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Introduction

Tuberculosis (TB) is an infectious disease which causes a high burden of morbidity and
mortality in developing countries. Tuberculosis infection prevention and control
(TBIPC) consists of different strategies designed to reduce the risk of
Mycobacterium tuberculosis transmission. There are three levels in the hierarchy of
control, namely administrative control, environmental control, and respiratory protec-
tion, which has been shown to minimize and prevent the risk of transmission of and
exposure to M. tuberculosis.'
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Different activities have been performed around the
world to overcome the problems of TB, from stop-
tuberculosis strategies to end-tuberculosis strategies fol-
lowing the initiation of sustainable development goals,
with the targets of a 95% reduction in the number of TB
deaths and 90% reduction in TB incidence rates by 2035.
However, TB remains a global public health threat affect-
ing millions of people every year, and the increasing
incidence of drug resistance and the human immunodefi-
ciency virus (HIV) pandemic mean that TB control efforts
have now become more challenging, and this has led to
greater concerns over TB infection control.’

Institutional settings, including health care facilities,
have been identified as being at high risk of TB
transmissions.* Health care workers (HCWs) have the
potential to have contact with TB patients and are very
important stakeholders in health care settings to implement
TB infection control.® All HCWs managing outpatients
and inpatients in health care facilities are at risk of health
care-associated TB infection,” and the poor practice of TB
infection control may increase the risk of transmission of
TB in health care settings.®

A survey conducted by the World Health Organization
(WHO) identified that 9299 TB cases among health work-
ers were reported from 60 countries only, with the notifi-
cation rate for health care-associated transmission of
M. tuberculosis being twice as high as the rate in the
general adult population.’

The prevalence of TB among HCWs (nurses 42.3%,
doctors 39.4%, and administrative staff members 11.3%) in
China,'® and in a study conducted in general hospitals in
Vietnam, showed that a high prevalence of latent TB infec-
tion among health professionals may also suggest the need
to strengthen TB infection control, particularly among health
professionals in the emergency department.'!

Another study, conducted in the Southern Nations,
Nationalities, and Peoples’ Region (SNNPR), South
Omo, Ethiopia, found that the prevalence of latent TB
infection control practice was 50.5%, and there were
some difficulties with TB infection control measures at
health care facilities, including poor understanding of self-
protection using an N95 respirator and immediate isolation
of patients with suspected TB.'?

TBIPC measures are critical for the prevention and
control of healthcare-associated TB infection. These
measures are among the most cost-effective and available
in health care settings and one of TBIPC measures
recommended by the WHO in countries with a high

prevalence of TB to reduce the disease burden.
However, there has been limited study regarding TBIPC
practices and associated factors among public HCWs in
Southern Ethiopia, and no study has been conducted in
hospitals and health centers concurrently in the current
study area. Therefore, the aim of this study was to assess
TBIPC practices and associated factors among public
HCWs in Wolaita Zone, Southern Ethiopia. The findings
of this study could enable planners and program man-
agers to design appropriate interventions or strategies by
filling the gaps in an attempt to improve TBIPC prac-
tices, to improve the extent and current practices of

TBIPC in public health facilities.

Materials and Methods

Study Design, Study Area, and Setting

A facility-based cross-sectional quantitative study design
with
observations was conducted in 16 sampled governmental

supplemented qualitative  interviews  and
health facilities in Wolaita Zone, Southern Ethiopia, from
25 July 2020 to 25 August 2020. This region is located at
a distance of 380 km from Addis Ababa. The area of the
Zone is 4208.64 km>. The mean annual temperature is
18.9°C and the average annual rainfall of the Zone is
1100 mm.?' The annual report for 2019 shows that
Wolaita Zone health department has six administrative
towns and 16 woredas, with a total population of
2,067,166, of whom 1,012,911 are males and 1,054,255
are females.

According to the data obtained from the human
resources departments of different public health care facil-
ities, currently, there are about 68 health centers, five
primary hospitals, one teaching and referral hospital, and
one general hospital. There are 5602 HCWs in Wolaita
Zone, including 3610 nurses, 85 general practitioners, 258
laboratory technicians, 568 midwives, 313 health officers,
15 anesthesiologists, five radiology, seven emergency sur-
gery, and 20 different types of specialists.

Source Population
The source population was all HCWs in governmental
hospitals and health centers of the Wolaita Zone.

Study Population
The study population comprised randomly
HCWs

selected

from two governmental hospitals and 12
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governmental health centers for the quantitative study; and
for the qualitative part, purposively selected TBIPC focal
persons.

Inclusion and Exclusion Criteria

Inclusion Criteria

All health professionals who were working in a selected
health facility with the qualification of doctors, health
officers, nurses, midwives, X-ray technicians/radiologists,
pharmacists/druggists, and laboratory personnel working
in the direct care of patients were included in the quanti-
tative study; and all TBIPC focal persons of each health
care facility were included in the qualitative study.

Exclusion Criteria

HCWs who were not directly involved in patient care, and
HCWs who were on maternity leave, annual leave, or sick
leave were not included.

Sample Size Determination

The sample size for the study was calculated using a single
population proportion formula considering 95% level of
confidence, 5% margin of error, and 10% non-response
rate. The proportion (p) of proper TB infection control
practice is 38% in the study conducted in West Gojjam
Zone, Northwest Ethiopia.’ The total sample size was 748.

Sampling Techniques for the Quantitative

and Qualitative Studies

For the quantitative study, a multi-stage sampling method
was used. In the first stage, five woredas and two admin-
istrative towns were selected using simple random sam-
pling. From the total, 30% were included in the study.
Then, they were stratified by type of health care
facility into hospitals and health centers. To enhance repre-
sentativeness, 30% of health care facilities from each
stratum were randomly selected and included in the sam-
ple. From two hospitals and 12 health centers, selected at
random, the sample size (N=748) of HCWs was allocated,
proportional to their size. The sampling frame was
obtained from the human resources department of each
health care facility, and HCWs who participated in the
study were selected by simple random sampling.

For the qualitative study, a criterion type of purposive
sampling technique was employed to explore detailed
information on TB infection control practices. TBIPC
focal persons were recruited from each health care facility

and the number of interviewees was sought until

ideal saturation was reached.

Study Variables and Operational

Definition

The dependent variable of the study was TBIPC practice.
The independent variables were socio-demographic factors
of HCWs (age, sex, marital status, educational status,
profession), work experience of HCWs, current working
department, previous TB-related training, availability of
personal protective equipment (surgical masks, NO95
respirators), and behavioral factors (knowledge of and
attitude towards TBIPC.

Proper Tuberculosis Infection Control Practice

To determine the level of practice, respondents were asked
12 questions and those who scored >80.0% were consid-
ered as performing proper practice.

Improper Tuberculosis Infection Control Practice
Those who were scored <80.0% on the 12 questions were
considered as performing improper practice.

Good Knowledge

To determine the level of knowledge, participants were
asked 18 questions and those who scored >60.0% of
knowledge questions correctly were classified as having
a good level of knowledge.

Poor Knowledge
Those who were scored <60.0% were considered to have
a poor level of knowledge.

Positive Attitude

To determine the level of attitude, participants were asked
10 questions and composite scores were calculated. Those
who were scored >70.0% were considered as having
a positive attitude towards TBIPC Practices.

Negative Attitude

Those who were scored <70.0% were considered as hav-
ing a negative attitude. The cut-off points on TB infection
control knowledge, attitude, and practices were obtained

from a similar study undertaken among HCWs.>!%%?

Data Collection

Data were collected using a self-administered structured
questionnaire. The questionnaire was developed by adapt-
ing from different studies in the literature and TB infection
control guidelines (Supplementary Material). The adapted
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questionnaire was translated into Amharic and then back-
translated to English and pretested for consistency. The
questionnaire was also tested for internal consistency by
Cronbach’s alpha test. The reliability coefficient for atti-
tude and knowledge items had a Cronbach’s alpha of
>0.70 and qualitative data were collected using semi-
structured open-ended key-informant interviews, which
were translated into Ambharic and then back-translated to
English. Key informant interviews, note-taking, and tape-
recording were conducted by trained data collectors to
collect qualitative data until information saturation was
reached.

Data Quality Control Measures

The questionnaires were prepared in English and trans-
lated into Ambharic, then back-translated into English to
maintain the consistency of the questions prior to data
collection. Data collectors and supervisors were trained
for two consecutive days, mainly on the objective of the
study, ethical conduct of the research, and meaning of the
questionnaire. The questionnaire was pretested on 5% of
the HCWs one week prior to the actual data collection
period at Wadu health center and Boditi town health cen-
ter, in those who were not selected for the actual study, and
close supervision was implemented by the investigator and
supervisors. The completeness, consistency, and accuracy
of the collected data were examined by the principal
investigator on a daily basis. For the qualitative study,
intensive and problem-oriented training was given to data
collectors and supervisors. Pretesting of the probing ques-
tions was conducted in similar settings that were not
included in the main research, and necessary modifications
to the questions were incorporated.

Data Processing and Analysis

The quantitative data were cleaned, checked for complete-
ness, and entered into EpiData version 3.1 statistical soft-
ware package, then exported to SPSS version 20 for
further analysis. Frequencies, means, standard deviations,
and percentages were used to describe data. The odds ratio
with 95% CI was calculated to ascertain the association
between dependent and independent variables. Factors
associated with the outcome variable, “tuberculosis infec-
tion prevention and control practice”, coded as “0” for
improper practice and “1” for proper practice, were iden-
tified. Variables with a P-value less than 0.25 in the
bivariate logistic regression analysis were taken into the
multivariable logistic regression analysis. Hosmer and

Lemeshow’s goodness-of-fit statistics were used to assess
the fitness of the model (P >0.05). Multicollinearity was
checked using a cut-off point based on the variance infla-
tion factor >10 or tolerance test <0.1. The validity and
reliability of the questionnaires were checked through
Cronbach’s alpha, which was >0.89, and a P-value <0.05
was considered statistically significant. Finally, the results
were presented as text and tables.

For qualitative data, the principal investigator tran-
scribed each tape-recorded key informant interview, and
notes taken in the field were read thoroughly and trans-
lated into English. Coding and categorizing were done
using OpenCode version 4.02 software.”” Codes were
given line by line and then related codes were categorized.
Finally, thematic analysis was employed and the data was
used to describe the quantitative findings.

Dissemination of Results

The findings of the study were disseminated to Wolaita Sodo
University, School of Public Health, College of Health
Sciences and Medicine, and Wolaita Zone Health Department.

Results

Socio-Demographic Characteristics of

Health Care Workers

A total of 728 HCWs were enrolled in the study, with
a response rate of 97.3%. The remaining 2.7% refused to
participate. The mean+SD age of participants was 34.6
426
(58.5%), were females and more than half of the partici-
pants, 396 (54.4%), were married. The HCWs had various
professions: 23 (3.2%) were physicians, 333 (45.7%) were
nurses, 122 (16.8%) were health officers, 93 (13.1%) were
midwives, 83 (11.4%) were laboratory personnel, 42

+7.4 years. The majority of the participants,

(5.8%) were pharmacy personnel, and 29 (4%) were
other health professionals. More than one-quarter of the
participants, 217 (29.8%), were working in adult outpati-
ent departments, emergency, and triage. The majority of
participants, 507 (69.6%), were not trained in TB infection
control (Table 1).

Knowledge of Tuberculosis Infection
Prevention and Control Among Health
Care Workers

Concerning participants’ knowledge of TBIPC, most parti-

cipants responded correctly to knowledge-related questions.
However, few correct answers were given to the questions
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Table | Socio-Demographic Characteristics of Health Care
Workers in Wolaita Zone, Southern Ethiopia, August 2020
(N=728)

Variables Categories Frequency | Percent
Level of health care | Health center 568 78.0
facility District hospital 160 22.0
Age of respondents | 18-29 258 354
(years) 3040 292 40.1
>40 178 24.5
Sex of respondents | Male 302 41.5
Female 426 58.5
Marital status Married 396 54.4
Single 332 45.6
Profession Physician 23 32
Health officer 122 16.8
Nurse 333 45.7
Midwife 96 13.1
Laboratory 83 1.4
Pharmacy 42 5.8
Others 29 4.0
Educational level First degree and 342 47.0
above
Diploma 386 53.0
Current working OPD, emergency, | 217 29.8
department and triage
MCH (obs/gyn) 145 19.9
Medical/surgical 47 6.5
ward
TB clinic/TB ward | 62 85
ART clinic 73 10.0
Laboratory 83 1.4
Under-5s’ clinic 59 8.1
Pharmacy 42 5.8
Tuberculosis-related | No 507 69.6
training Yes 221 30.4
When was training <l| years 34 15.4
conducted? 1-2 years 44 19.9
23 years 143 64.7
How long was the <3 days 10 4.5
training? 4-6 days 93 42.1
7-10 days 50 226
>10 days 68 30.8

“Tuberculosis cannot be transmitted from person to person
by blood contacts”, 197 (27.1%), and “Mechanical ventila-
tion is always not more effective than natural ventilation”,
320 (44.0%). Overall, 629 HCWs (86.4%) had good knowl-
edge and 99 (13.6%) had poor knowledge (Table 2).

Attitude Towards Tuberculosis Infection
Prevention and Control Among Health

Care Workers

Overall, 487 HCWs (66.9%) had a positive attitude
towards TBIPC and 241 (33.1%) had a negative attitude
towards TBIPC (Table 3).

Tuberculosis Infection Prevention and
Control Practice Among Health Care
Workers

The overall proportion of proper TBIPC practice among
HCWs was 44.78% (95% CI: 41.10-48.40). A total of 326
HCWs (44.78%) scored >80.0% but more than half of the
respondents, 402 (55.22%), had improper TBIPC practice,
scoring <80.0%.

Almost three-quarters of HCWs used N95 respirators
when suspecting TB infection and interacting with
patients, 571 (78.4%) and 561 (77.0%), respectively.
More than two-thirds, 506 (69.5%), opened windows and
doors to increase natural ventilation, and 439 (60.3%)
explained to patients the importance of keeping windows
and doors open. The qualitative study also showed that

... to tell you the reality, in our health center, some of the
windows and doors were broken and cannot open easily,
and also not parallel and suitable for cross ventilation. (33-
year-old male participant)

More than half of the HCWs, 393 (54.0%), screened
TB-suspected clients and over half, 378 (51.9%), placed
TB-suspected clients in a

separate waiting area.

A respondent in the qualitative study also explained that

. in our health center, there was not enough room for
tuberculosis clinic and also no separate waiting area for
coughing and non-coughing patients, to promote tubercu-
losis infection prevention and control activities. (35-year-

old male participant)

More than half of the HCWs, 415 (57.0%),
provided surgical masks for TB suspects/TB patients to
cover their mouth. The findings of qualitative study sup-
port that

... there are not enough surgical masks for tuberculosis
patients and tuberculosis suspects. So that, they use locally
prepared ordinary masks in health care facilities when they
come to use services. This is because of a shortage of
funds to purchase masks for our health center. (26-year-old

female participant)
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Table 2 Knowledge of Tuberculosis Infection Prevention and
Control Among Health Care Workers in Wolaita Zone,
Southern Ethiopia, August 2020 (N=728)

Variables Yes No

Table 2 (Continued).

n (%) n (%)

Do you know the most common signs 728 (100.0) | O

and symptoms of tuberculosis?

Do you know the mode of transmission | 728 (100.0) | O

for tuberculosis?

Doors and windows of a room should be | 506 (69.5) 222 (30.5)
left open whenever a patient suspected
or confirmed to have tuberculosis is in

the room

Mechanical ventilation is always not more | 320 (44.0) 408 (56.0)

effective than natural ventilation

Suspected/confirmed to have 663 (91.1) 65 (8.9)
tuberculosis should be kept separated

from the rest of patients

Health care workers should try to 664 (91.2) 64 (8.8)
minimize the time tuberculosis
suspected/tuberculosis patients spend in

the health care facilities

Wearing a surgical mask cannot help 463 (63.6) 265 (36.4)
health care workers to protect

themselves from tuberculosis

When suspected/confirmed tuberculosis | 460 (63.2) 268 (36.8)
patients are using surgical masks, the staff

wear N95 respirators

Do you know tuberculosis patients have | 617 (84.8) 111 (15.2)
to be educated to cover their mouth

with surgical masks?

Every health care facility should establish | 584 (80.2) 144 (19.8)
a tuberculosis infection prevention and

control committee

Tuberculosis cannot be transmitted from | 197 (27.1) 531 (72.9)

person to person by blood contacts

Patients suspected/confirmed to have 460 (63.2) 268 (36.8)
tuberculosis and coughing should get
priority to be seen by health care

workers first

Regular screening of health care workers 561 (77.1) 167 (22.9)
for presence of tuberculosis is one of TB

infection prevention and control measures

Sputum microscopy is an effective tool 548 (75.3) 180 (24.7)

for diagnosis of tuberculosis

(Continued)

Variables Yes No
n (%) n (%)

Tuberculosis patients with negative 514 (70.6) 214 (29.4)
sputum smears can be considered as
non-infectious
HIV-positive staff members can get sick 386 (53.0) 342 (47.0)
with tuberculosis if they do not practice
tuberculosis prevention strategies
HIV-positive staff that are healthy and on | 626 (86.0) 102 (14.0)
ART should try to avoid working in high-
risk areas
An HIV-positive person is more likely than | 616 (84.6) 112 (15.4)
an HIV-negative person to become sick with
tuberculosis if exposed to tuberculosis
Overall knowledge score

Good knowledge 629 (86.4)

Poor knowledge 99 (13.6)

The majority of respondents, 594 (81.6%), asked each patient
whether they had been coughing, and for how long (Table 4).

Factors Associated with Tuberculosis

Infection Prevention and Control Practices
In the bivariate logistic regression analysis, age, sex,
profession, service years, working in the TB clinic, anti-
retroviral therapy (ART) clinic, and laboratory room, TB-
related training, availability of personal
equipment (PPE) (NO95
knowledge, and attitude were factors significantly asso-

protective
respirators, surgical masks),
ciated with TBIPC practices. However, only service
years, working in the TB clinic and ART clinic, TB-
related training, availability of PPE (N95 respirators, sur-
gical masks), knowledge of and attitude towards TBIPC
practice showed statistically significant associations with
TBIPC practice in the multivariable logistic regression
analysis.

HCWs who had more than 16 years’ work experience
were 4.182 times more likely to properly practice TBIPC
practices compared with those who had work experience
of less than 5 years (AOR=4.182, 95% CI: 2.024-8.639).
Those working in TB clinics (AOR=4.009, 95% CI:

1.311-12.261) were four times more likely to have proper
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Table 3 Attitude Towards Tuberculosis Infection Prevention and Control Among Health Care Workers in Wolaita Zone, SNNPR,

Ethiopia, 2020 (N=728)

Items Strongly Disagree, | Neutral, | Agree, Strongly
Disagree, n (%) n (%) n (%) Agree,
n (%) n (%)

| feel comfortable asking every patient if they have any symptoms of 50 (6.9) 83 (11.4) 58 (8.0) 296 (40.7) | 241 (33.1)
tuberculosis infection
Do you think that separating active tuberculosis patients from other 47 (6.5) 198 (27.2) 51 (7.0) 235 (32.3) | 197 (27.1)
patients is an effective strategy for prevention of tuberculosis?
Do you think that ventilating the rooms by opening windows and doors | 4 (0.5) 21 (2.9) I (1.5) 434 (59.6) | 258 (35.4)
prevents tuberculosis transmission?
Asking patients for tuberculosis screening when they have signs and 16 (2.2) 131 (18.0) 64 (8.8) 296 (40.7) | 221 (30.4)
symptoms
Do you believe that N95 respirators protect health care workers from 6 (8.0) 50 (6.9) 10 (1.4) 430 (59.1) | 232 (31.9)
tuberculosis infection?
Do you believe that in the absence of tuberculosis infection prevention 9 (1.2) 61 (8.4) 28 (3.8) 385 (52.9) | 245 (33.7)
and control activities health facilities can be the source of tuberculosis
infection?
Do you think that health care workers can acquire tuberculosis at the 36 (4.9) 60 (8.2) 28 (3.8) 360 (49.5) | 244 (33.5)
workplace?
Do you believe that health care workers should be screened for 74 (10.2) 82 (11.3) 62 (8.5) 282 (38.7) | 228 (31.3)
tuberculosis infection at the workplace?
Do your health facilities provide adequate resources to prevent exposure | 18 (2.5) 32 (44) 81 (I11.1) 337 (46.3) | 260 (35.7)
to tuberculosis?
Overall attitude score

Positive attitude 487 (66.9)

Negative attitude 241 (33.1)

practice in TBIPC, compared with those who were work-
ing in pharmacy departments.

HCWs who were working in ART clinics were 2.8
times more likely to have proper practice in TBIPC prac-
tices, compared with those who were working in pharmacy
departments (AOR=2.796, 95% CI: 1.009-7.743). This
finding also agrees with the qualitative results:

... Health care workers, those working in anti-retroviral
treatment clinic, a tuberculosis clinic, and tuberculosis
ward, are focused on tuberculosis infection prevention
and control measures, and health care workers on the
other departments are more focused on treatment parts
rather than tuberculosis infection prevention and control
measures. (28-year-old female participant)

In addition, HCWs who had ever taken TB-related training
were about 20.024 times more likely to practice proper TBIPC

than those who have not received training (AOR=20.024, 95%
CI: 11.483-34.92). One participant said that

The majority of health care workers are not trained on
tuberculosis infection prevention and control measures in
our health facility and they don’t give attention to whether
tuberculosis infection prevention and control activities are
practiced as the standard or not. (30-year-old male
participant)

HCWs who had good knowledge of TBIPC were 2.66
times more likely to properly practice TBIPC compared
with those who had poor knowledge (AOR=2.66, 95% CI:
1.119-4.196), and HCWs who had a positive attitude
towards TBIPC were two times more likely to properly
practice TBIPC compared with those who had a negative
attitude towards TBIPC (AOR=2.011, 95% CI: 1.242—
3.255) (Table 5).
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Table 4 Tuberculosis Infection Prevention and Control Practices
Among Health Care Workers in Wolaita Zone, SNNPR,
Ethiopia, August 2020 (N=728)

Practice Items Yes No
n (%) n (%)

Do you use N95 respirators when 571 (78.4) 157 (21.6)
suspecting tuberculosis infection?
Do you interact with patients while using | 561 (77.1) 167 (22.9)
an N95 respirator?
Do you open windows when possible to | 506 (69.5) 222 (30.5)
increase natural ventilation?
Do you explain to patients why it is 439 (60.3) 289 (39.7)
important to keep windows open?
Do you screen suspected tuberculosis 393 (54.0) 335 (46.0)
clients in your working room?
Do you separate tuberculosis suspects/ 378 (51.9) 350 (48.1)
tuberculosis patients from non-coughing
patients (placing in separate waiting area)?
Do you give tissues/surgical masks to 415 (57.0) 313 (43.0)
coughing patients?
Do you ask each patient who enters the | 594 (81.6) 134 (18.4)
health facility if they are coughing and for
how long?
Comfortable in having own human 565 (77.6) 163 (22.4)
immunodeficiency virus (HIV) test?
Do you give health education on 501 (68.8) 227 (31.2)
tuberculosis infection prevention and
control practices for clients?
Do you use tuberculosis infection 442 (60.7) 286 (39.3)
prevention and control guidelines?
Comfortable in requesting own 581 (79.8) 147 (20.2)
tuberculosis screening if symptomatic?
Overall practices

Proper practices 326 (44.78)

Improper practices 402 (55.22)

Discussion

The level of proper TBIPC practice among HCWs in
Wolaita Zone was 44.78% (95% CI: 41.10-48.40).
Service years, working in TB and ART clinics, ever having
had TB-related training, availability of PPE (N95 respira-
tors, surgical masks) in the working room, and knowledge
of and attitude towards TBIPC practice were shown to
have statistically significant associations with proper
TBIPC practice.

The findings of the present study revealed that the
overall level of proper TBIPC practice was 44.78%. This
finding is consistent with a study conducted in Addis
Ababa, Ethiopia (48.0%).'® However, the current finding
is higher than in studies conducted in Gondar University
referral hospital (19.6%), West Gojjam Zone, Northern
Ethiopia (38.0%), and in South Africa (36.4%).”° This
difference may be due to differences in sample size, study
period, study set-up, patient flow, and health facilities. The
finding of the current study is lower compared with studies
conducted in Ondo State, Nigeria (68.0%), Free State
Province, South Africa (72.9%), North-Western Nigeria
(85.3%), and India (53%)."> 1%

In this study, the number of HCWs using N95 respirators
when suspecting TB infection was 571 (78.4%). This finding
is consistent with a study conducted in Zaria, North-Western
Nigeria (77.92%).'"* However, the finding of this study is
higher than in studies conducted in South Africa (52.2%);
Addis Ababa (27.3%), West Gojjam Zone (23%), and Bahir
Dar City administration (35.6%), Ethiopia; Free State
Province, South Africa (38.8%); and Moyen-Ogooue
Province, Gabon (54.4%); and a study conducted in China
found that N95 respirators were not available for HCWs and
surgical masks were not available for TB patients and
suspects.” *'3202627 The different results could be attributed
to supply differences, study period, the current study being
conducted during the coronavirus disease 2019 (COVID-19)
pandemic, study setting, and type of health care facilities.
study found that taking
increase natural ventilation (by opening windows and doors

The current steps to
when possible) was implemented by most HCWs, 506
(69.5%). This finding is much better than results from
Addis Ababa (43.2%) and Northwest Ethiopia (64.9%).%
This discrepancy may be due to the current study settings
using natural ventilation systems alone to increase ventilation
or differences in weather conditions, with colder weather in
Addis Ababa compared to the current study area. However,
this finding is lower than in studies conducted in clinical trial
sites in low- and middle-income countries (80.6%), and in
North-Western Nigeria (88.5%).'**® This discrepancy may
be due to study set-up differences and variation in the
weather conditions and type of ventilation system used.

In this study, 439 HCWs (60.3%) explained to patients
why it was important to keep windows open. This finding is
lower than in a study conducted in South Africa (91.8%)."
This inconsistency may be due to differences in the charac-
teristics of the study population and study set-ups. The cur-
rent study found that 393 HCWs (54.0%) reported that they
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Table 5 Bivariate and Multivariate Logistic Regression Analysis of Factors Associated with Tuberculosis Infection Prevention and
Control Practices of Health Care Workers in Wolaita Zone, SNNPR, Ethiopia, August 2020 (N=728)

Variables Categories TBIPC Practice COR (95% CI) AOR (95% CI)
Proper Improper (n=402)
(n=326)
Age category (years) 18-29 108 150 | |
3040 17 175 0.93 (0.66—1.31) 0.65 (0.398-1.061)
>40 101 77 1.82 (1.24-2.70)* 0.8 (0.434-1.476)
Sex Male 150 152 | |
Female 176 250 0.713 (0.530-0.960)* 0.843 (0.536—1.326)
Profession Physician 8 15 1.83 (0.55-6.08) 0.5 (0.108-2.313)
Health officer 46 70 2.25 (0.89-5.65) 0.556 (0.165-1.873)
Nurse 182 147 4.24 (1.78-10.13)* 1.982 (0.654-6.012)
Midwife 30 65 1.58 (0.61-4.08) 1.455 (0.387-5.478)
Laboratory 44 29 5.02 (1.99-13.64)* 2.136 (0.488-9.358)
Pharmacy 9 52 0.59 (0.19-1.78) 2.748 (0.575-13.134)
Others*** 24 | |
Service years <5 years 94 153 | |
5-10 years 106 171 1.01 (0.71-1.44) 1.232 (0.757-2.005)
11-16 years 40 47 1.39 (0.85-2.27) 1.229 (0.587-2.574)
>16 years 86 31 4.52 (2.78-7.33)* 4.182 (2.024-8.639)**
Current working department | OPD and 89 128 1.391 (0.693-2.790) 2.031 (0.852-4.843)
emergency
MCH (obs/gyn) 52 93 I.118 (0.541-2311) 2.273 (0.0818-6.311)
Medical/surgical | 20 27 1.481 (0.625-3.514) 2.339 (0.796-6.869)
wards
TB clinic/TB 48 14 6.857 (2.858—-16.453)* | 4.009 (1.311-12.261)**
ward
ART clinic 45 28 3.214 (1.450-7.127)* 2.796 (1.009-7.743)
Laboratory 46 37 2.486 (1.147-5.391)*
Under-5s’ clinic 12 47 0.511 (0.207-1.258)
Pharmacy 14 28 | |
TB-related training No 132 375 | |
No Yes 194 27 0.048 (0.31-0.77)* 20.024 (11.483-34.92)**
Availability of PPE in the No 49 185 |
working room Yes 277 217 4.819 (3.357-6.919)* 1.712 (1.057-2.776)**
Knowledge on TBIPC Poor knowledge | 19 80 |
Good 307 322 4.014 (2.377-6.780)* 2.166 (1.119-4.196)**
knowledge
Attitude to TBIPC Negative 45 196 |
attitude
Positive attitude | 281 206 5.941 (4.102-8.506)* 2011 (1.242-3.255)**

Notes: *P<0.05, significant association for crude odds ratio; **P<0.05, significant association for adjusted odds ratio; ***Others: anesthetist, environmental health officers,

and integrated emergency surgery.

Abbreviations: AOR, adjusted odds ratio; ART, anti-retroviral therapy; HCW, health care worker; OPD, outpatient department; PPE, personal protective equipment;
TBIPC, tuberculosis infection prevention and control.
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were carrying out TB screening at their working unit. This
finding is higher than in studies conducted in Uganda
(43.0%) and in Addis Ababa, Ethiopia (27.0%).7>*

The present study also revealed that 378 HCWs
(51.9%) separated TB suspects or TB patients from non-
coughing patients. This finding is in line with studies
conducted in South Africa (53.0%)"° and Uganda
(54.9).>* However, the finding of this study is lower than
in another study, conducted in Nigeria (65.0%)."> This
difference may be due to differences in sample size, popu-
lation characteristics, and study set-ups.

The results of the present study showed that 594
HCWs (81.6%) asked patients about their cough history.
This finding is higher than in a study conducted in Ibadan,
South-west Nigeria (40.0%)."> The difference could be
attributed to the fact that TBIPC practice activities are
currently receiving due attention, and the effect of the
study period, the current study having been conducted
during the COVID-19 pandemic.

The findings of the study illustrated that HCWs who had
more than 16 years’ work experiences were 4.182 times more
likely to practice properly compared with those who had
work experience of less than 5 years. This finding is consis-
tent with the findings of related studies from Bahir Dar City
and West Arsi District, Southeast Ethiopia.'”*° This could be
due to the fact that, as the number of service years increases,
HCWs are more exposed to infection prevention and control
standards and become more experienced.

HCWs who were working in the TB clinic and the
ART clinic were four times and 2.79 times, respectively,
more likely to properly practice compared with those who
were working in pharmacy departments. This finding is
consistent with a study conducted in West Gojjam Zone,
Ethiopia.® This could be due to the fact that the manage-
ment of TB patients at TB clinics and ART patients linked
to TB screening may emphasize TBIPC activities by
HCWs in TB and ART clinics.

HCWs who had good knowledge were 2.166 times
more likely to properly practice TBIPC compared with
their counterparts. This finding is consistent with findings
in Free State Province, South Africa.'® Also, respondents
who had a positive attitude towards TBIPC practice were
2.011 times more likely to conduct proper practices com-
pared with those who had a negative attitude. This finding
is consistent with findings in South Africa and in Bahir
Dar City administration.”*** This may be due to the fact
that knowing about TBIPC practice activities, infection

prevention and control standards, and positive feelings
provided a base for proper practice.

Conclusion and Recommendations

The proportion of proper TBIPC practices among public
HCWs was low in the study area. The proper practice of
TBIPC was determined by service years, working in the TB
clinic and ART clinic, TB-related training, availability of
PPE (N95 respirators and surgical masks) in the service
rooms, and knowledge of and attitude towards TBIPC prac-
tices. Governments and other concerned bodies should facil-
itate good practice by providing TB-related training for
HCWs and providing PPE for both HCWs and TB patients.
For better intervention, further studies could focus on experi-
mental research into possible factors that are responsible for
TBIPC practices in health care facilities in the study area.

Abbreviations

AOR, adjusted odds ratio; ART, anti-retroviral therapy;
HCW, health care worker; N95, not resistant to oil, and
95% filter efficiency; TBIPC, tuberculosis infection pre-
vention and control practice.
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