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Elizabeth Nawal, Health care workers (HCWs) are at a higher risk of acquiring pulmonary
Vanessa Tjijendal, tuberculosis (PTB) than the general population. To evaluate risk factors
Sylvester R. Moyol associated with PTB among Namibian HCWs. A retrospective cross-sectional

: study was conducted among 171 HCWs. A standardised interviewer

and administered questionnaire was used to collect data on history of TB, HCWs
Ndinomholo Hamatui*1,2 knowledge and perception on TB risks (n=150), key informant interviews
and observations collected data on infection control (n=21), while five-year
trends of TB diseases among HCWs was obtained from OP and IP record
reviews. The prevalence of TB disease among HCWs progressively declined
between 2013 and 2017. Factors considered to put HCWs at high risk of
contracting TB included continuous exposure to tuberculosis patients, being
in contact with undiagnosed patients, poor ventilation at health facilities, not
following infection control measures, and over crowdedness at hospitals.
Based on these findings, management at healthcare facilities were advised to
continually monitor and evaluate the implementation and effectiveness of
all TB-IC measures, as well as develop remedial action at their hospitals.
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INTRODUCTION

Tuberculosis (TB) is a contagious disease caused by a
bacterium named Mycobacterium tuberculosis, whose
transmission is mainly through airborne droplets coughed
or sneezed out by infected persons. The infection is
primarily concentrated in the lungs, but in some cases, it
can spread to other parts of the body, such as the bones
(Zhou et al,, 2014). The common symptoms of TB disease
include a persistent cough, fever, night sweats and weight
loss. According to the MoHSS (2014a), in Namibia, the
standard tests carried out to determine the presence of TB
bacilli include sputum smear examinations, chest x-rays,
and diagnostic TB culture and drug susceptibility testing.
The risk of Mycobacterium tuberculosis transmission from
patients with TB to healthcare workers (HCWs) is well
recognized (Dibbern et al. 2017; Sepkowitz,2014; Cutter,
2012 and Joshi et al,, 2006). The Ministry of Health and
Social Services (MoHSS), in its TB-IC guidelines, states that
HCWs with frequent and direct contact with TB patients are
at a high risk of acquiring TB due to the delay in diagnosis

and treatment of hospitalised suspected TB patients
(MoHSS, 2014a).

According to Julip et al. (2004) the risk of TB
transmission is reported to be higher in hospital
departments such as HIV clinics and out-patient clinics
where HCWs come in regular contact with TB positive
patients before diagnosis. Moreover, the increasing trends
of the high prevalence of multi-drug resistant TB further
exacerbate the risk of occupational TB for HCWs working in
healthcare facilities with limited infection control
measures(Josh et al., 2006).A systematic review conducted
by Josh et al. (2006) concluded that a lack of resources in
developing countries makes it difficult for hospitals, clinics,
and healthcare centers to implement adequate TB-IC
measures.

According to the Namibia Statistic Agency, Namibia has 476
healthcare facilities. The Circumstantial Report on
Employment Status (2016) states that Namibia has about
13000 healthcare practitioners ranging from doctors,
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laboratory technologists and scientists, nurses, pharmacists
and environmental health practitioners. Most of the
healthcare facilities in Namibia are located in towns and
cities with nearly four doctors and twenty-eight
nurses/midwives for every 10 000 people. Most facilities
(87%) provide TB diagnosis, treatment, and/or follow-up
services. TB services are offered at Health Care Facilities
were inpatient or outpatient testing and treatment of TB
disease is administered by professionals to community
members. TB services in Namibia are available in 96% of
healthcare centres, 88% of clinics, 80% of hospitals, and
56% of sick bays.

Although Namibia is reported to have a high prevalence
of TB, the burden and trend of TB among Namibian HCWs
has not yet been well established (Van Gorkom et al., 2013).
Current TB related studies conducted in Namibia were
population-based and mainly focused on the prevalence of
TB associated risk factors, as well as the factors associated
with TB treatment outcomes (Kapweya, 2010; Van Gorkom
et al, 2013; MoHSS, 2014a). There is limited data on the
country's prevalence and trends of TB infections among
HCWs, the possible risk factors associated with TB infection
among HCWs, as well as the effectiveness of existing control
measures in healthcare facilities. Thus, this study evaluated
the risk factors, prevalence and trends of TB among
Namibian HCWs.

MATERIALS AND METHODS

This study was carried out in three Namibian hospitals,
namely, Katutura Intermediate Hospital, Engela District
Hospital, and Walvis Bay State Hospital. In 2016/2017,
Namibia recorded 8 857 TB cases countrywide. The
majority (n=3500) of TB cases were handled at the
Katutura Intermediate State Hospital, of Khomas region.
Which is the only referral Hospital that admits patients
from all the regions (13) of the country. Katutura
Intermediate Hospital, an urban hospital with a capacity of
840 beds, is situated in the capital city of Namibia in the
Khomas region. The Engela District Hospital is situated in
Ohangwena region, and it handles the second largest
number of TB cases (n=1 100 TB). Evidence suggests that
Engela District Hospital had the highest number of HCWs
infected with TB. Engela District Hospital is situated at the
border town of Helao Nafidi in the Ohangwena region. The
hospital caters for nearby Angolans and has a capacity of
230 beds. The Walvis Bay State Hospital in the Erongo
region is ranked third, handling about 950 TB cases, with a
capacity of 145 beds, serving the coastal town of Namibia.

The three hospitals were purposively selected for the
study due to the high number of TB cases dealt with. While
simple random sampling was used to select the sample
population of 150 HCWs (who had to complete the
questionnaires), HCWs on shift were randomly selected for
questionnaire administration. Convenience sampling was
used for health records review for a five-year period (2013-
2017) and records were checked for completeness and
validity.

Purposive sampling was used to select key informants
(n=21) for interviews, seven per hospital. The Kkey
informants were selected from Permanent Medical Officers
and Hospital Matrons. With purposive sampling, the
researcher relies on his/her own judgment when choosing
members of the population to participate in the study and
ensure that such key informants can provide required
information. Extra care was taken during sampling to
ensure that samples were representative of the whole
population, such that the findings can be generalised to the
entire population.

This study collected data on doctors diagnosed TB
disease amongst HCWs in Namibia for the period 2013 to
2017. Data pertaining to TB disease among HCWs were
obtained from secondary sources (health records) within
the hospitals or MoHSS. Record reviews (secondary data)
were conducted at selected hospitals to establish trends of
TB disease among Namibian HCWs. The study reviewed
health information system data at hospital level as well as
monthly reports. The data were extracted, entered into
excel, checked for validity and completeness and analyzed
in excel and Statistical Package for the Social Sciences
(SPSS) version 20.

An observation checklist adapted from the MoHSS on TB
infection control guidelines was used to collect data on
existing infection control measures. The observation
evaluated the setups of the hospitals and determined their
contribution to the spread or prevention of TB. An
interviewer guide was used to interview key informants at
the hospitals and collect data on infection control measures
in place at the studied health facilities. The interview gave
an in-depth view of HCWs’ managers and supervisors
regarding their knowledge and perception of existing TB-IC
measures. In addition, a standardized interviewer-
administered questionnaire was used to collect data on 150
HCWs’ knowledge and perceptions on the effectiveness of
existing TB-IC measures. The sample size for
questionnaires was calculated based on the country
prevalence rate (7.1) for TB for 2016 (WHO, 2016). Sample
size (n) = 1.952 P (100-P)/E2 where, n = sample size , P =
proportion of the population with the desired HCWs, E =
acceptable margin of error (5%), 1.952 * 7.1[100 - 7.1] / 25
= 100, plus 10% [10 * 3 = 40] of each of the following
covariates (family history, environmental condition, home
and environmental condition at the workplace) and 10 %
for refusal.The final sample was 150 HCWs.

Quantitative data collected through questionnaires were
coded, entered, analysed, and summarised using Microsoft
Excel 2013 and Statistical Package for the Social Sciences
(SPSS) version 20. Tables, figures, graphs and charts were
used for better understanding and to report on data
frequency. Charting and regression analysis helped spot
trends and patterns with the collected data. Inferential
statistics were wused to demonstrate multivariate
relationships and significance was accepted at p-value <
0.05. Chi-square tests, p-values and odds ratios aided the
elucidation of association between key risk factors and the
prevalence of TB among Namibian HCWs in selected
healthcare facilities. Qualitative data gathered from
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Table 1. Demographic information of participants (n=150)

Variables Frequency (n) percentage (%)
Hospital

Engela 50 (33)
Katutura 50 (33)
Walvis Bay 50 (33)
Wards

TB/HIV Ward 42 (28)
OPD/Casualty 16 (11
Other Wards 92 (61)
Job title

Cleaner 16 (11
TB Field Promoter 8 (5
Enrolled Nurse 30 (20)
Registered Nurse 40 (27)
Medical Doctor 24 (16)
Environmental Health Practitioners 11 (7
Laboratory technologist and Scientists 6 4)
Others

Work experience 15 (10)
1 -4 years 113 (75)
5 years or more 37 (25)
Education

High school 46 31
Certificate/Diploma 35 (23)
Degree/Postgraduate 69 (46)
Gender

Male 42 (28)
Female 108 (72)
Age group

Below 30 years 57 (38)
30 - 39 years 58 39)
40 years and older 35 (23)

observations and interviews were transcribed and analysed
thematically. During analysis, for both semi- structured
interview guide and observation checklist were coded and
thematic patterns were identified. Data was tabulated and
findings were written. Statistics from the Ministry of
Health and Social Services National Tuberculosis and
Leprosy Programme annual reports were entered, analysed
and summarised using Microsoft excel 2013. Prevalence
and trends of TB disease was presented on a graph.

RESULTS

Response Rate

The response rate for this study was outstanding (100 %
for responses from both the HCWs and key informants).

Demographics

The demographic information of the research participants
is presented in Table 1 overleaf. The majority of the
participants were female (72%, n = 108). About 77% of the
respondents were below the age of 40 years. Only twenty-

eight per cent (28 %) of the participants worked in the
TB/HIV ward, and about 75% of the participants had about
1 - 4 years of healthcare working experience.

TB disease trends among HCWs

Trends of TB infection among Namibian HCWs over five
years (2013 - 2017) are presented in Figure 1. The year
2015 had the highest cases of TB among HCWs (n = 55),
while lower TB disease trends were reported in 2016 (n =
41). Between 2013 and 2017, an average of 49 HCWs were
diagnosed with TB disease per year. Despite an upward
spike in the number of cases to 55 in 2015, the trend has
been of a general decline (19%) from 53 in 2013 to 43 in
2017.

Exposure to TB

Table 2 overleaf illustrates the percentage of HCWs who
serviced clients with an increased risk of active TB
(analyzed in terms of respondents’ demographic profiles).
The proportion of cleaners (38%) who came in contact with
TB patients was significantly lower when compared to
other HCWs (p=0.03). A total of 102 participants (71%)
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Figure 1: Trend of HCWs diagnosed with TB disease - 2013 to 2017

Table 2. Percentage of HCWs servicing clients with an increased risk of active TB (n =1 44).

Variables Frequency percentage (%)
Hospital

Engela (n=48) 33 (69)
Katutura (n=48) 36 (75)
Walvis Bay (n=48) 33 (69)
Wards

TB/HIV Wards (n=41) 30 (73)
OPD/Casualty (n=15) 14 (93)
Other Wards (n=88) 58 (66)
Job title

Cleaner (n=16) 6 (38)*
TB Field promoter (n=8) 8 (100)
Enrolled Nurse (n=26) 19 (73)
Registered Nurse (n=38) 29 (76)
Medical Doctor (n=24) 19 (79)
Environmental health practitioners (n=11) 8 (73)
Laboratory technologist and Scientists (n=0) _ _
Others (n=21)

Work experience 13 (62)
1-4 years (n=109) 76 (70)
5 years or more (n=35) 26 (74)
Education

High school (n=45) 30 (67)
Certificate/Diploma (n=31) 24 (77)
Degree/Postgraduate (n=68) 48 (71)
Gender

Male (n=42) 28 (67)
Female (n=102) 74 (73)
Age group

Below 30 years (n=53) 36 (68)
30-39 years (n=57) 45 (79)
40 years and older (n=34) 21 (62)

*p<0.05.
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Table 3. Percentage of HCWs ever diagnosed with TB according to demographics (n=150)

Variables Frequency percentage (%)
Hospital

Engela (n=50) 4 (8)
Katutura (n=50) 9 (18)
Walvis Bay (n=50) 6 (12)
Wards

TB/HIV Wards (n=42) 6 (14)
OPD/Casualty (n=16) 2 (13)
Other Wards (n=92) 11 (12)
Job title

Cleaner (n=16) 5 (31)
TB Field Promoter (n=8) 2 (25)
Enrolled Nurse (n=30) 3 (10)
Registered Nurse (n=40) 4 (10)
Medical Doctor (n=24) 1 4)
EHP (n=11) 1 9
Laboratory technologist and Scientists (n=0) _ _
Others (n=21)

Work experience 3 (14)
1-4 years (n=113) 10 9
5 years or more (n=37) 9 (24)*
Education

High school (n=46) 11 (24)*
Certificate/Diploma (n=35) 3 9
Degree/Postgraduate (n=69) 5 (7
Gender

Male (n=42) 6 (14)
Female (n=108) 13 (12)
Age group

Below 30 years (n=57) 7 (12)
30-39 years (n=58) 3 (5
40 years and older (n=35) 9 (26)*

*p<0.05.

treated patients with an increased risk of spreading active
TB, while 42 (29%) did not encounter clients with an
increased risk of active TB.

Table 3 below illustrates that there is a relationship
between the diagnosis of TB and demographics. The
percentage of HCWs who were diagnosed with TB was
higher (24%) among those with five or more years of
experience compared to those with 1 - 4 years’ work
experience (9%) (p=0.01). Also, the percentage of HCWs
who were diagnosed with TB was significantly higher
(24%) among those educated only up to high school
compared to those with tertiary education (p=0.02). It was
further discovered that the percentage of HCWs who were
diagnosed with TB was also significantly higher (26%)
among those aged 40 years or older compared to younger
HCWs (p=0.02).

As indicated in Table 4 overleaf, only two of the
respondents had abnormal chest x-rays at the Engela and
Katutura Hospitals. The percentage of HCWs with positive
Tuberculin Skin Test (TST) results were equally distributed
among all wards (OPD, TB ward and other wards) of the
participants who tested positive. Katutura Intermediate
Hospital had the most number with positive TST (36%).

Respondents were asked if they have ever gone through a
TST. As indicated below, only seven of the participants had
taken a TST, and of these, three (43%) tested positive and
four (57%) negative.

Perception of health workers on N95 respirators

Respirators (N95 masks) are the last line of defense for
HCWs against TB infection. In this study, the researcher
asked respondents on the usage, quality, and availability of
the N95 masks at their respective hospitals’ wards. More
than half of the respondents (54%) said that N95
respirators are always available from other wards. The
majority of the respondents from the OPD/Casualty ward
confirmed that they do see patients without N95
respirators (Table 5).

Table 6 below summarizes the responses of HCWs on
their risk of contracting TB at their wards on a scale of low
risk, medium risk, and high risk. This table only shows the
results of HCWs who recognize their risk as high compared
to the wards they work in.

Risk refers to how likely it is that someone will become
infected with TB. There are three types of risk, namely:
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Table 4. TB tests results according to Hospitals and Wards

Variables Frequency percentage(%)
1. Positive Tuberculin skin test results (n=7)

Hospital

Walvis Bay Engela (n=3) - -
Katutura (n=2) 2 (100)
Engela (n=2) 1 (33)
Wards

TB/HIV Wards (n=3) 1 (33)
OPD/Casualty (n=1) 1 (100)
Other Wards (n=3) 1 (33)
2. Abnormal Chest x-ray results (n=43)

Hospital

Engela (n=26) 1 (4)
Katutura (n=7) 1 (14)
Walvis Bay (n=10) - -
Wards

TB/HIV wards (n=13) 1 (8)
OPD/Casualty (n=4) 1 (25)
Other Wards (n=26) - -
Positive results from Sputum smear and TB culture examinations

Hospital

Engela (n=4) - -
Katutura (n=11) 4 (36)
Walvis Bay (n=4) 1 (25)
Ward

TB/HIV wards (n=4) - -
OPD/Casualty (n=4) 2 (50)
Other Wards (n=11) 3 (27)

*p<0.05.

Table 5. Comparison of the best practicable means/standards, usage, and availability of N95 respirators at different

wards. (n=150)

Frequency and percentage (%)

TB/HIV Wards OPD/Casualty Other Wards Total
Access to N95 respirators 3 (7) 2 (13) 18 (20) 23 (15
Standard of N95 respirators 7 17 2 (13) 17 (19) 26 (18)
The right size of N95 respirators 11 (26) 5 (31 21 (23) 37 (25
Availability of N95 respirators 16 (38) 6 (38) 50 (54) 72 (48)
Seeing TB patients without N95 respirators 21 (50) 11 (73) 58 (65) 90 (62)
Fitness test of N95 respirators 23 (55) 10 (67) 53 (60) 86 (59)
*p<0.05.

1.Low risk: The chances of contracting TB are minimal in
this category.

2.Medium risk: The chances of contracting TB are
moderate in this category.

3.High risk: The chances of contracting TB are very high
in this category.

Table 6 also shows that the risk perception of HCWs
differed significantly in terms of their profession (p = 0.01)
and the health facility where they worked (p=0.01).

Table 7 demonstrate that the chances / likelihood of TB
infection among HCWs with access to N95 respirators was
0.016 times lower (95% CI [Confidence Intervals]: 0.000-

0.849) when compared to HCWs with no access. A none
significant gender risk difference for TB infection. With
male HCWs found to have increased odds ratio (OR) of TB
infection (OR: 7.566, 95% CI: 0.335-170.706).

Observation made at all hospitals found that N95
respirators were available for use by HCWs, except for
Walvisbay Hospital (Table 8). It is worth noting that no
overcrowding was observed in waiting rooms and hallways
in all 3 hospitals. All hospitals had well displayed signs and
posters on coughing etiquette. The general infection control
measures were highly observed and practiced better in TB
clinics compared to hospitals. Poorly ventilated (naturally
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. Frequency percentage (%)
Variables Low risk Medium risk High risk
Hospital
Engela (n=48) 4 (8) 21 (44) 23 (48)
Katutura (n=48) 9 (19) 8 (17) 31 (65)*
Walvis Bay (n=49) 10 (20) 22 (45) 17 (35)
Wards
TB/HIV Wards (n=41) 2 5 16 (39) 23 (56)
OPD/Casualty (n=16) 2 (13) 5 31 9 (56)
Other Wards (n=88) 19 (22) 30 (34) 39 (44)
Job title
Cleaner (n=15) - - 5 (33) 10 (67)
TB Field promoter (n=8) - - 6 (75) 2 (25)
Enrolled Nurse (n=29) 7 (24) 6 (21) 16 (55)
Registered Nurse (n=40) 5 (13) 9 (23) 26 (65)
Medical Doctor (n=23) 4 17) 13 (57) 6 (26) *
EHP (n=11) - - 5 (45) 6 55%
Laboratory Scientists (n=6) - - 4 (67) 1 (16)*
Others (n=13) 7 (54) 3 (23) 4 31)*
*p<0.05.
Table 7. Multivariate logistic regression analysis of factors associated with TB infection
Parameter Chi-Square Wald Sig. Exp(B) 95% CI
(Intercept) 2.889 0.089 40.900 0.567-2951.664
Having access to N95 respirators 4.164 0.041 0.016 0.000-0.849
Not having access to N95 respirators 1 1 1 1
Seeing TB patients without putting on the masks 2.699 0.100 0.163 0.019-1.420
seeing TB patients putting on the masks 1 1 1 1
Male 1.620 0.203 7.566 0.335-170.706
Female 1 1 1 1
Engela 0.853 0.356 3.817 0.222-65.476
Katutura 1.829 0.176 0.094 0.003-2.888
Walvisbay 1 1 1 1

and mechanically) were observed at Walvisbay hospital
(Table 8). In Table 9, a small fraction of key informants
viewed poor ventilation, lack of UVGI machines, poor
building structures, poor implementation of infection
control measures and improper use of N95 respirators as
risk factors associated with TB disease amongst HCWs,
across all three hospitals. Provision of UVGI machines and
natural ventilation (through window and door opening
policy) were reported to be key environmental infection
control measures present at most of the hospitals apart
from Engela Hospital which did not have UVG machines in
place.

DISCUSSION

To the authors’ knowledge, this is the first study that
evaluates risk factors associated with TB disease among
Namibian HCWs. The first objective of this study was to
analyze the trend of PTB infection among HCWs in Namibia
during the period 2013 to 2017.Female respondents were
more than the males as of January 2018; females

constituted 50.3% of the Namibian population, an
indication that females are slightly more than males in
Namibia (World Bank, 2018). The national trend analysis of
TB cases among HCWs suggests that the highest number of
HCWs who were diagnosed with TB was recorded in 2015,
and the leastin 2016.

The trend shows a steady decrease in the number of
HCWs infected by TB during the period 2013 to 2014,
followed by a steady increase during the period 2014 to
2015. This implies that these hospitals are effectively using
technology in diagnosing TB and are successively
implementing preventive measures that contribute to the
decrease in the number of HCWs who are getting infected
with TB over the years. A relationship between the
diagnosis of TB, age, gender, and education level was
observed in this study. The percentage of HCWs who were
diagnosed with TB was higher among those with five or
more years of service compared to those with less work
experience. This indicates more prolonged cumulative
exposure to infection due to the duration of employment.
Unfortunately, long-serving HCWs develop a habit of
thinking that they are immune to TB and tend to ignore all
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Table 8. Observed Health Facilities’ level of adherence to TB infection control guidelines

Variables Walvisbay Katutura Engela
Administrative Hospital TB Clinic Hospital TB Clinic Hospital TB clinic
Separation or isolation potentially infectious patients N Y N Y Y Y
Surgical masks availability for suspected or confirmed N Y N Y Y Y
TB patients
Individual availed for tracking TB screening to diagnosis Y Y Y Y Y Y
turn-around times
Rapid diagnostic tests N Y Y Y N N
All patients with presumptive TB are tested for HIV. Y Y Y Y Y Y
HCWs screened for TB and records on statistics for TB Y Y Y Y Y Y
Personal Protective Equipment
NO5 Respirators availability for use by HCW's N Y Y Y Y Y
HCWs been 'fit tested' and trained on proper use of N Y Y Y Y Y
respirators.
Records on 'fit tested' and trained staff available N Y Y Y Y Y
Environmental control
There is no crowding in waiting rooms and hallways Y Y Y Y Y Y
Waiting rooms are well ventilated, with doors and N Y Y Y Y Y
windows always open.
Sputum samples are collected in a well-ventilated area. N Y Y Y Y Y
Signs and posters on cough etiquette well displayed N Y Y Y Y Y
TB patients-controlled access rooms are well labelled. Y Y Y Y Y Y
Lab where samples are handled is well-ventilated Y Y Y Y Y Y
Y=YES -N=NO
Table 9. Thematic analysis of Key informants’ views on risk factors associated with TB diseases among HCWs (N=21)

Variables Walvis-bay Katutura Engela

Environmental factors Frequency Per (%) Frequency Per (%) Frequency Per (%)

Poor ventilation - - 3 14% 2 10%

Lack of UVG machines 1 5% 3 14% 2 10%

Poor building structure - - 3 14% 2 10%

Poor implementation of Infection 1 5% 1 5% 2 10%

control measures

Improper use of N95 respirators 4 19% 4 19% 2 10%

Infection control measures present at the Hospital

UVG Machines 4 19% 2 10% - -

Open doors and window policy 3 14% 7 33% 7 33%

Level of adherence to TB infection control measures

Very Good 1 5% 2 10% 2 10%

Good 2 10% 2 10% 3 14%

Poor 3 14% 1 5% - -

Very poor 1 5% 3 14% 2 10%

Effectiveness of infection control measures

Very effective 3 14% 2 10% 2 10%

Effective 1 5% 1 5% 4 19%

Not effective 3 14% 4 19% 1 5%

preventative measures in place. Cutter, (2012) stipulates
that the risk behaviour and perception of individual risk are
factors that may interfere with HCWs’ adherence to
standard precautions. The current study findings are in line
with that of previous studies by Joshi et al. (2006) as they
established the association between a higher prevalence of
latent Tuberculosis Infection (TBI) and the duration of
employment in healthcare settings. This study found a
significant relationship between the level of education and
TB diagnosis.

According to the study key informants most of the
infected groups tended to be ignorant of infection control
measures due to a lack of proper educational background
on TB and its means of transmission, making them more
vulnerable to contract TB. A recent study conducted in Iran
on the prevalence of TB disease among laboratory workers
(Nahehi et al., 2016) revealed that prevalence tended to be
higher among subjects with low levels of education. This
study’s results showed , more or less, similar findings to
related studies conducted elsewhere and confirm that daily



contact with TB patients, HIV status of the HCWs, a history
of TB exposure, the degree of occupational exposure,
existing illnesses, and the length of employment are some
of the aspects that put HCWs at risk of contracting TB
disease(Sepkowitz,2014; Cutter, 2012 and Joshiet.al,
2006)..

The results of this study, therefore, highlight that apart
from work practices, Namibian HCWs are at a higher risk of
contracting TB infection from environmental conditions
both at work and at home, due to overcrowding and poor
ventilation at the workplace and home, as well as from
relatives who receive TB treatment. An article on risk
factors for TB in pulmonary medicine shows that socio-
economic- and behavioural factors increase the
susceptibility to TB infection (Sepkowitz,2014). In the
current study, it was found that the availability of quality
NO95 respirators in Namibia is very good and that most of
the HCWs are ignorant and tend to ignore the use of the
NO5 respirators. The use of N95 respirators does not
eliminate the risk of contracting TB but limits the exposure.
Having access to N95 respirators was found to be
significantly associated with TB infection for this study
while a study conducted in china found consistent mask
use, surgical mask or N95 respirator use to be significantly
different in the two types of hospitals (Zhou et al.,, 2014).
The chances of an individual who have access to N95
respirators were lower as compared to someone who does
not have. This means that individuals who do not have
access to N95 respirators are more likely to suffer from TB
(Waheed et al, 2017). The odds of having TB infection
among health care workers who work with TB patients
without putting on the masks was lower as compared to
those who wear mask but this was not significant. The
results revealed that the risk of having TB infection is very
high in male health workers as compared to women. A
resend study by Dibbern (2017) also revealed that disease
progression upon aerosol infection with Mycobacterium
tuberculosis was accelerated in males resulting in increased
morbidity and mortality compared to females.

Research results concur with a cross-sectional study that
was conducted in the West Gojjam zone in Northwest
Ethiopia by Tamiretal. (2016) which revealed that
administrative, environmental, and personal respiratory
protection control measures were not practiced well and
contributed to the high prevalence of TB amongst HCWs. A
lack of TB screening among HCWs, lack of training on TB-IC,
non provision of surgical masks to TB patients, lack of a TB-
IC plan, and the lack of a respiratory hygiene guideline was
listed as high TB risk factors when it comes to the
ineffective implementation of TB-IC measures.

In the current study, respondents believed that they are
at risk of contracting TB because they are not screened for
the disease. About half of the study respondents have
neither went through TB screening nor HIV testing during
the past two years. Namibia is among the countries with
highest HIV infection prevalence rate (CDC, 2017). HIV is a
risk factor for TB disease with 36% of TB patients
confirmed to be HIV positive (175 606) and are receiving
Antiretroviral Therapy (ART), suggesting a high burden of
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HIV/TB coinfection. Nevertheless, yearly, TB screening and
voluntary HIV testing are essential in TB infection
prevention because it allows for the detection of latent TB
(CDC, 2018).

The WHO concluded that isoniazid preventive therapy
(IPT) given to HIV infected patients without TB reduces the
risk of developing TB (WHO,2018). The National Guidelines
for Antiretroviral Therapy also encourages people living
with HIV to be screened for TB as TB-IPT is very effective in
preventing TB disease in individuals who have latent TB
infection (MoHSS, 2014a). A study conducted by Semu,
Fenta, Girmay and Dawit (2017) in public health facilities in
Addis Ababa also found that IPT significantly reduced
tuberculosis incidences by 96.3% compared to IPT non-
exposed patients.

The researcher, therefore, encourages the strengthening
and enforcement of compulsory TB screening and HIV
testing as it is key to infection prevention as conquered by
previous studies. Poor implementation of TB and HIV
screening in Namibian healthcare facilities pose a
significant health risk to HCWs hence, HCWs suggested that
more should be done regarding infection control measures.
Tamir et al. (2016) recommended that health centres
should prepare TB-IC plans, orient all health workers, and
monitor the prevention control activity accordingly.

In the current study, respondents believed that they are
at risk of contracting TB because they are not screened for
the disease. About half of the study respondents have
neither gone through TB screening during the past two
years. According to (CDC,2017) Namibia is among the
countries with the highest HIV infection prevalence rate.
HIV is a risk factor for TB disease with 36% of TB patients
confirmed to be HIV positive (175 606) and are receiving
Antiretroviral Therapy (ART), suggesting a high burden of
HIV/TB coinfection. Nevertheless, yearly, TB screening and
voluntary HIV testing are essential in TB infection
prevention because it allows for the detection of latent TB.

The WHO (2018) concluded that isoniazid preventive
therapy (IPT) given to HIV infected patients without TB
reduces the risk of developing TB. The National Guidelines
for antiretroviral therapy also encourage people living with
HIV to be screened for TB, as TB-IPT is very effective in
preventing TB disease in individuals who have latent TB
infection (MoHSS, 2014b). A study conducted by Semu et al.
(2017) in public health facilities in Addis Ababa also found
that IPT significantly reduced tuberculosis incidences by
96.3% compared to IPT non-exposed patients.

The researcher, therefore, encourages the strengthening
and enforcement of compulsory TB screening and HIV
testing as it is the key to infection prevention as revealed by
previous studies. Poor implementation of TB and HIV
screening in Namibian healthcare facilities pose a
significant health risk to HCWs. Also, HCWs suggested that
more should be done regarding infection control measures.
Tamir et al. (2016) recommended that health centres
should prepare TB-IC plans, orient all health workers, and
monitor the prevention control activity accordingly.

The lack of awareness regarding the effectiveness of a
TB-IC plan in all three hospitals can be attributed to the
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negligence of HCWs or hospital management that did not
adequately communicate or monitor the adherence to
infection control measures. None of the three participating
hospitals had copies of the TB-IC plan. The low rating
regarding the effectiveness of daily TB health education at
OPD/Casualty wards by HCWs might be attributed to
ignorance since this is a more straightforward way of
reducing the risk of TB infection (Tamir et al, 2016).
Furthermore, it was noted that HCWs in laboratories, TB
clinics, and TB wards apply protective measures as they
were using N95 respirators and gloves at the time of the
visit by the researcher. Most TB wards and facilities were
also clearly labelled, and TB departments in the Katutura
and Walvis Bay hospitals had UVGI machines installed.

Individuals from Engela were found to be at high risk of
contracting TB disease. The likelihood of TB infection
among HCWs from Engela and Katutura hospitals was
found to be higher as compared to HCWs from Walvisbay
Hospital. The study also showed that in Walvis Bay,
Katutura and Engela Hospital, Potential infectious patients
are not isolated and surgical masks are not always available
for suspected or confirmed TB patients. The need for these
controls is supported by other researchers (Waheed et al,,
2017). The result of this would be that other patients and
HCWs will have greater risk of being infected. In most of the
hospitals rapid diagnostic tests are not there, this means
that it takes a lot of time to confirm if the person is infected
and this puts others patients or HCWs who are exposed to
the infected at high risk of contracting the disease.

Having access to N95 respirators was found to be
significantly associated with TB infection. The chances /
likelihood of an individual who have access to N95
respirators was 0.016 times lower as compared to someone
who does not have access. This means that individuals who
does not have access to N95 respirators are more likely to
suffer from TB in other words, are more at risk of TB
infection. A study conducted in South Africa by Malotle et
al. (2017) also concurs with the current study. The study
emphasises that if hospital management ensures that HCWs
are trained and regularly updated on TB-IC measures, it
will increase the compliance of HCWSs. They further
highlighted that “It is clear that different rates of adherence
to TB prevention and infection control measures across
studies relate both to training as well as access to
respirators and other equipment and infrastructure needed
for TB IPC” (Malotle et al., 2017).

Our study found that the risk of having TB infection is
very high in male HCWs as compared to women. The
chance of a male contracting TB infection was found to
7.566 times high as compared to women although this was
not significant. A resend study also revealed that disease
progression upon aerosol infection with Mycobacterium
tuberculosis was accelerated in males resulting in increased
morbidity and mortality compared to females (Dibbern,
2017).

Conclusion

This study found an overall gradual decline in TB disease

among Namibian HCWs from 2013 to 2017. HCWs listed the
following risk factors that put them at risk of contracting
TB: prolonged and constant exposure to TB patients in
wards and outpatient departments, poor ventilation, family
history of TB, older age, lower level of education, poor
knowledge regarding infection control guidelines, and a
lack of proper health education. Results regarding the
knowledge and perception of HCWs toward the
effectiveness of existing TB-IC measures in healthcare
facilities revealed that the respondents had some
knowledge of available TB-IC measures. The reporting and
recording of TB data at hospitals and national level should
improve by capturing all hospital epidemiological statistics
on HCWs.
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