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Abstract

Among infectious illnesses, tuberculosis (TB) has
the highest fatality rate. The likelihood of infection
spreading from patients to healthcare providers is
two times higher than in the general population. The
primary risk factor for contracting TB is close prox-
imity to an infected individual prior to diagnosis. The
research assessed health workers’ knowledge, at-
titude, and practice of TB infection control in Saudi
Arabia. The study used a cross-sectional approach
based on an online survey. The research was car-
ried out throughout the months of May to July 2022
in Al Madinah Al-Munawara. The questionnaire in-
cluded demographic’s and work variables, knowl-
edge regarding pediatric TB etiology, transmis-
sion, symptoms, lymph node characteristics, and
diagnostic criteria. Also, the participants’ perspec-
tives and practice patterns on contact investiga-
tion, TB diagnostic tools, laboratory services, pre-
sumptive TB diagnostic referrals, and TB treatment
were evaluated. The study included 558 healthcare
workers (HCWs) from various specialists. HCWs
exhibited sound knowledge, and positive attitudes

in comparison to those with minimal experience in
diagnosing TB in children TB as 31.2% had excel-
lent knowledge, 22.6% good, 18.5% mediocre, and
27.8% bad. The majority of responders (49.1%) had
a positive attitude, while only 33.2% had correct and
full practice routines. Immediate action is required
to increase HCW awareness, capacity, and skills to
ensure an accurate diagnosis. In the identification
of TB cases, certain crucial information gaps were
discovered. This study also highlights the signifi-
cance of clinical experience and frequent interac-
tions with tuberculosis patients in clinical practice as
a pathway to competency-based learning by prac-
tice.

Keywords: healthcare workers, knowledge,
tuberculosis, diagnosis, practice, KSA.
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Introduction Methods

Over 600 children worldwide lose their lives to tuberculosis
(TB) daily. Among one million children who had active
TB in 2019, it is expected that 70% of those cases have
been missed by doctors or misdiagnosed [1]. Due to the
non-specific symptoms and challenging identification of
TB in children under the age of 15, the treatment of this
disease remains a problem. Children’s TB is difficult to
diagnose, despite recent breakthroughs in the field [2].
Diagnostics for pediatric tuberculosis using stool samples
and the Xpert MTB/RIF test have been investigated [3].
Diagnoses of children’'s TB have been made using a
variety of processes due to the difficulty of making an
accurate diagnosis; however, none of these procedures
are now regularly employed [4].

Saudi Arabia is the third-largest nation in the Middle East,
occupying most of the Arabian Peninsula. Saudi Arabia,
which the WHO classifies as having a moderate TB
burden, reported an annual TB incidence rate of 18 per
100,000 people in 2012 [1].

Despite attempts by the Saudi Arabian government to
eliminate tuberculosis, public statistics suggest that the
illness is not entirely under control in the country. A directly
observed therapy (DOTS) programme was launched as
part of the national TB control programme (NTP) in the
country in 1999, and although treatment success rates
reached 62% they remain below the WHO objective
(85%) [5]. As a result, the current case detection rate is
similarly at 87%. TB mortality rates in Saudi Arabia have
fallen from 7.2% to 6.1% in the recent decade, whereas
they have remained stable for non-Saudis (5.4%) [6, 7].

Many countries have difficulties in recognizing instances
of childhood tuberculosis. According to the WHO, most
countries have incorporated contact investigation in
their national recommendations for detecting children’s
TB infections. Despite this, several of these activities
have yet to be consistently implemented or expanded
[8]. Some studies have shown that healthcare workers’
lack of understanding about children’s tuberculosis (TB)
diagnosis, treatment, and prevention is a problem [9-11].
HCWs working in Hajjhave been shown to have inadequate
knowledge and attitudes toward infection prevention
and control, especially TB control [12]. According to
several studies, healthcare workers (HCWs) have a
lack of understanding and attitudes about tuberculosis
(TB) diagnosis and treatment, as well as poor practices
that increase their risk of infection and which have a
detrimental effect on patients and the community [13-
16]. This study intended to study healthcare workers’
knowledge, attitudes, and practice regarding diagnosing
and managing tuberculosis (TB) among children. The
findings may be used to identify problems, constraints,
opportunities for improvement, and allocate resources
and efforts to the most effective initiatives.

1. Study Design, Setting and Sample Size

It is a quantitative cross-sectional study based on an
online questionnaire sheet. The study was conducted at
Al Madinah Al-Munawwarah from May 2022 to July 2022.
The study included healthcare providers with various
specialized services. The sample size was calculated
using a web calculator as the proportions of questionnaire
accuracy is 50%, and a margin of error of 5%, with a
confidence interval of 95%; thus, about 378 records
were enroled in the study. The Institutional Review Board
(IRB) provided written approval regarding the aim of the
study (22-051). Also, online consent was taken from the
participants in the study.

2. Data Collection and Instrument:

The National Tuberculosis Program (NTP) in February
2020 and other previous studies led to the development of
a structured questionnaire [9, 11] to assess the knowledge,
attitude and practice (KAP) of healthcare providers
regarding TB among children. The questionnaire included
four parts. The Social factors included age, gender,
education, years of experience, position, and training
on pediatric TB. The second part included knowledge
regarding pediatric TB as to the causes of TB, transmission
pathways, symptoms, features of lymph nodes that
indicate TB, and diagnostic criteria for childhood TB.
Also, the participants’ attitude was measured by studying
their views on contact investigation, training on pediatric
tuberculosis, TB diagnostic instruments, laboratory
services, and human resources for childhood tuberculosis.
Contact investigation performance, presumptive TB
referrals for diagnostic work-ups, and TB treatment were
all included in the information on practices.

3. Data Management and Analysis Plan:

The data was entered into the computer using the latest
IBM SPSS software program (24.0) version. The use of
numbers and percentages characterized the qualitative
data. The Chi-square test was used to examine the
degree of similarity between several groups concerning
categorical variables. The significance test results are
presented in the form of a two-tailed probability. At the 5%
level, the significance of the findings was evaluated.

The scores for the KAP responses were determined.
According to the most recent research, incorrect,
improper, or unclear answers received a score of 0 points,
while those that were right and appropriate were granted
1 point. For the multiple-choice questions that included
more than one correct option, the score was determined
by whether or not HCWs selected the correct response.
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Results

Of the 589 collected questionnaires, a total of 558 sheets were completed. The demographics and characteristics of
included subjects are shown in Table 1. More than half of the respondents (59.5%) were aged between 25-34 years
followed by 26% in the age group of 35-44 years. The majority of respondents worked at hospitals (66.7%) while 33.3%
worked at health centres. Additionally, 62% had fewer than 10 years experience and 38% had more than 10 years
experience. As for the educational level, 56.8% had a bachelor’s degree, 20.1% had a diploma, 14% had a master’s
degree, and 9.1% had a PhD degree. Physicians (36.2%), nurses, and paramedics (33.7%), followed by pharmacists
(13.1%) were the major positions of most of the healthcare workers. Regarding the training on childhood TB status, only
25.1% of respondents had received previous TB training.

Table 1: Demographic and characteristic features of the HCWs.

Demographic and characteristic features of Ho %
the HCWs

Age

25-34 332 e
35-44 145 26.0
45-54 o2 9.3
=05 29 5.2
Marital status

Single 225 40.3
Married 302 541
Divorced 31 5.6
Experience

Lessthan 10 years ald 34a 2.0
maorathanll years 212 35.0
Workplace

Health center 136 333
Hospital 372 &, 7
Have isolation in your work

Mo g5 172
Yes 42 228
lsolation area is

Ward o2 13.4
Eoom 400 20,6
Position

Fhysician 202 362
Physician Dentst 7 1.2
Pharmacist 73 131
Mursing/Paramedic 1238 337
Lab, Radiologst 53 a5
Mon-medicaljob 35 B3
Education levels

Eachelor 317 GE.2
Consultant PhD = i 9.1
Diplama 112 201
Master/ Senior 78 14.0
Training on childhood TB

Mo 41a 749
Yes 140 251
Total 558 100.0
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The questions relating to the knowledge of healthcare workers are presented in Table 2. The majority of respondents
(62.5%, 65.4%) correctly answered the question that TB is a transmissible disease caused by bacteria, respectively.
Also, more than half of healthcare workers had sound knowledge regarding the methods of transmission and the exact
length of treatment for reducing transmission. The low level of knowledge was associated with the definition of high-risk
groups of children, duration of cough, temperature, general symptoms, and the characteristics of enlarged lymph nodes
and screening criteria.

The attitude of healthcare workers regarding TB diagnosis is illustrated in Table 3. The diagnostic criteria and laboratory
services of childhood TB were evaluated as adequate among 57.6% of the participants. More than half of healthcare
workers had a positive attitude toward the provision of proper training (62.9%), sufficient staff (52.9%), and sufficient
drugs (51.4%). On the other hand, the negative attitudes were related to bringing close contact to smear + PTB to HF
for TB screening and referring suspected TB cases to diagnostic workup.

The practice pattern for children’s TB screening was improper among most participants, as only 25.4% always asked
index TB patients to bring their close contacts to health facilities for TB screening, while 19.7% did this often. About
29.6% and 26% will always and often perform contact investigations in the community. Less than 50% of the respondents
would always and often treat childhood TB. As for the protective measures, only 23.5% will always wear personal
protective equipment before contact with children with TB or presumptive TB (Table 4).

Table (4): Practice pattern of TB diagnosis and screening.
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Table 2: Questions related to HCWs’ knowledge

Enowledge Frequency Percentage
TE is caused by bacteria

Yes 351 2.9

M 207 371

TB is atransmissible disease

fes 365 a5.4

M 123 4.6

TE is spread through expectorated droplet

Yes 250 520

M 2Ba 4.0

Transmission is reduced after a smear-positive PTB received treatment
for two weeks

¥es 305 54.7

Mo 253 45.3

Knew at least two out of three groups of children at high risk of
developing TB below

Age lessthan L-year-old 205 0.7
Living with smear-positive FTE 155 29.6
Living with HIV 188 33.7
Knew at least four out of eight childhood TB symptomsfsigns below

Chroniccough 298 53.4
Persistent fever 214 5.4
Weight loss or noweight gain 102 123
Might sweats 144 25.8
Bone deformity a5 17.0
Enlarged Iymphnodeas 58 158
Arthralgia a3 17.6
Asthenia a0 143
Knew duration of cough that implies TB (= 2 weeks):

1 week 240 43.0
2 weeks 1ae 297
Morethan 2 weeks 122 2.6
Knew level of fever that implies TB (= 38.0 °C)

37 201 36.0
38 1595 35.1
More than 38 121 4.2

Knew at least three out of six characteristics of enlarged lymph nodes
implying TB below

Enlarged 22 cm 149 267
Fainless 144 258
Asymmetric 136 24.4
Firm, matted or discreest 152 272
Persistent (= 2 weeks) 121 217
Lnresponsive to other treatmeants | such as antibiotics) 109 125
Knew at least four out of seven screening criteria for childhood TB

below

Enlarged lymphnodes 112 201
Persistent cough 298 53.4
Fersistent wheezing 201 36.0
Weight | oss or not gaining weight 142 25.4

Fever 214 38.4
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Table 3: Distribution of the studied group regarding their attitude

Strongly : Strongly
ree Disagree :

AEree Ag g disagree

Me. %o Me. %o Mo, %o Mo, %o

Diagnostic tools are adeguate for
diagnosis of childhood TE
Laboratory services are adeguate
for the diagnosis of childhood TB
Majority of staff in charge of TB
have adeguate training on 241 432 | 110 127 | 103 15.5 104 126
childhood TB
Sufficient staff to treat childhood TE | 165 296 | 130 233 | 122 21.9 141 25.3
Always sufficient drugs to treat
childhood TB

Would ask to bring close contact to
smear + PTB to HF for TB screening
Would refer children who might
have TB for TB diagnostic workup

1e5 | 296 [ 156 | 28.0 [ &85 15.2 152 | 27.2

204 | 366 [ 142 | 254 [ 95 17.0 117 | 21.0

145 | 26.0 [ 142 | 254 | 110 | 197 11 | 289

149 | 26.7 | 122 | 219 | 163 | 29.2 124 | 22.2

136 | 244 [ 106 | 190 | 133 | Z3.8 183 | 328

Table 4: Practice pattern of TB diagnosis and screening.
FPractice Freguency FPercentage
Ask index TB patients to bring their close contacts to
health facilities for TB screening

Always 142 254
Often 110 19.7
Sometimeas 114 20.4
Mever 152 344
Perform contact investigation in the community

Always 1a5 29.6
Often 145 26.0
Sometimes 117 21.0
Mever 131 235
Treat childhood TB

Always 127 22.8
Often 1449 26.7
LSometimeas 132 23.7
Mever 150 26.9

Do you wear personal protective eguipment before
contact with children with TB or presumptive TE?

Always 131 235
Often o3 17.6
Sometimeas 124 222
Mever 205 6.7
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Table 5 presents the KAP level of HCWs. The level of knowledge was excellent among 31.2%, good among 22.6%, fair
among 18.5%, and poor among 27.8%. The attitude score was positive among the majority of respondents (49.1%) and
the practice score was right and complete among 33.2% while about half had wrong practice patterns.

Table 5: KAP level of HCWs

KAP Mo %o
Knowledge
Excellent 174 31.2
Good 125 226
Fair 103 185
FPoor 155 27.8
Attitude
Fositive 274 481
Meutral 152 27.2
Megative 132 237
Practice
Rightand complete 125 33.2
Right but not complete 92 1a.5
Wrong 221 50.4
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Table 6 showed the variables predicting good knowledge as physicians, educational levels, previous TB training, and having an
isolation ward in the hospital were significantly associated with better knowledge scores

Table 6: Factors associated with HCWs’ knowledge of childhood tuberculosis.

Level of knowledge

Excellent Good Faire Poor Total Wz

“h=174" “h=126" “h=103" “n=155" Pvalue
Age Mo. o Mo, o Mo. S Mo. S
25-34 105 o0.3 28 9.8 G2 L0.5 a7 L.l 332
35-44 45 259 20 159 3z 311 4a 310 145 159
45-54 15 2.6 10 7.9 15 146 12 7.7 52 0.06MN.5%
#05 g 0.2 3 6.3 4 39 8 5.2 29
Experience _
Lessthan 10 yearsold 102 BE.& 25 7.5 [ 3.1 a4 B0, & 3de Dl:'r::]S
More than 10 years 72 41.4 41 325 38 36.9 Gl 39.4 212
Workplace
Health center (Y 356 44 34.9 36 35.0 44 284 13& DiBEPEJS
Hospital 112 &d. 4 a2 a5.1 ) (5.0 111 Tl 372
Have isolation ward in
your work 1128
Mo 10 5.7 3 6.3 9 3.7 (e 44.5 26 Q.00+
Yes 154 04,3 118 93.7 a4 g9L3 26 LE.S 42
Position
Physician 152 274 &0 39.7 0 0.0 0 0.0 202
Physician Dentist 2z 11 5 4.0 0 0.0 0 0.0 7
Pharmacist 10 5.7 32 25.4 20 15.4 11 71 73 ;ggf_
Mursing/Paramedic 10 5.7 3B 30.2 70 @0 70 45.2 1ag
Lab, Radiologst 0 0.0 1 0.8 1z 11.7 40 25.8 53
Mon-medicaljob 0 0.0 0 0.0 1 1.0 34 218 35
Education levels
Bachelor &1 293 108 857 2 235 72 45.5 317 _
Consultant) PhD 51 293 0 0.0 0 0.0 0 0.0 | ;égf_
Ciploma 0 0.0 12 9.5 17 16.5 23 L35 112
Master/ Senior 72 41.4 & 4.8 0 0.0 0 0.0 78
Training on childhood
TE 3le
Mo 42 241 118 93.7 103 1000 155 1o0.0 418 0.001+
Yes 132 75.9 1 6.3 i 0.0 1] 0.0 140
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The positive attitude was related to having an isolation room at hospital, being a younger age, being physicians, working
at hospitals, having higher educational levels, and having received TB training (Table 7). The level of practice showed a
significant correlation with younger age, physician, working at hospitals, higher educational levels, and TB

Table 7: Relation between basic demographic and characteristic feature of HCWs group with the level of attitude.

Level of attitude
z

Positive Meutral Megative Total P u}r:llue

“n=274" “n=152" “n=132"
Age Mo. % M. %o Mo. )
25-34 17s 5.0 112 737 42 318 332 0.3
35-44 65 | 237 | 24 | 158 | 56 | 424 | 145 0.001°
45-54 20 7.3 12 7.9 20 15.2 52
55 11 4.0 4 2.6 14 10.6 29
Experience _
Lessthan 10 years old 125 67.5 a8 4.5 B3 47.7 346 D_lDEIji'
morethanllyears a2 325 54 355 e 2.3 212
Workplace
Health center 60 | 219 | a0 | 263 | s | es2 | 186 n?ngljf-
Hospital 214 Ja.1 112 737 di 34.8 372 ’
Have isolation in your
work 1551
Mo 10 3.6 15 9.9 Fl 53.8 g6 0.001=
Yes 264 064 137 0.1 ol 46,2 4a2
Position
Physician 1&7 &0.9 32 211 3 2.3 202
PhysicianDentist 4 15 3 2.0 0 0.0 7
Pharmacis 36 131 28 154 a 0.3 73 Dl?ggf'
Mursing/Paramedic B2 226 BE 43.4 a0 455 138
Lab, Radiologst 4 15 1= 118 31 235 53
Mon-medicaljolk 1 0.4 =) 33 29 22.0 35
Education levels
Bachelor 210 766 a5 42.8 42 318 317
Consultanty PhD 45 16.4 & 3.9 0 0.0 51 D%SE:J.E'
Diploma 1 0.4 75 49,3 36 27.3 112
Master/ Senior 1= o6 & 3.9 54 40.9 e
Training on childhood TB o
Mo 136 49.6 150 987 132 100.0 418 Djjgg:ll-
Yes 135 50.4 2 13 0 0.0 140
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Table 8: Relation between characteristics of HCWs with the level of practice.

Level of practice
Right complete | Right incomplete Wrong Total ¥z
“n=185" “h=a2 “n=281"
Age Ne. % Ne. % | No.| % s
25-34 1=2 714 44 47.8 156 | 55.5 332
35-44 42 227 26 283 77 | 274 145 1335
45-54 10 5.4 20 217 22 7.8 52 o001
»55 1 05 2 2.2 26 9.3 29
Experience
Lessthan 10 vears old 122 059 a5 J0.7 159 | 566 346 D.;ﬁﬁl _
more thanlOvyears o3 341 27 29.3 122 | 43.4 212
Workplace | 1 . 37 995
Health cernter 30 16.2 42 45.7 114 | 40.6 156 0,001 *
Hospital 155 23.8 S0 4.3 1e7 | 59.4 372
Have isolation in your work
Mo 32 17.3 21 228 43 | 15.3 95 Dl;; r'SJ.S
Yes 153 827 71 772 238 | 84.7 42
Position
Physician 171 924 31 337 0 0.0 202
PhysicianDentist 4 2.2 3 3.3 0 0.0 7 147 8
Pharmacist 0 0.0 25 27.2 4z | 171 73 III.IIIIII:J. e
Mursing/Faramedic 10 5.4 25 272 153 | 54.4 158
Lab, Radiologst 0 0.0 2 8.7 45 | 16.0 53
Mon-medicaljob 0 0.0 0 0.0 35 | 125 35
Education levels
Bachelor 4a 2519 G &0.9 213 | 758 317
Consultanty PhD 44 26.5 2 2.2 0 0.0 51 Sggf_
Diploma 12 G5 32 348 pe | 24.2 112
Faster/ Senior Fi=] 41.1 2 2.2 0 0.0 73
Training on childhood TB
M 52 281 A 935 280 | 99.6 41s Da.ggf_
Yes 133 719 & G.5 1 0.4 140
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The association between knowledge score with attitude and practice is presented in Table 9. The better the knowledge
score, the more significant impact on positive attitude and correct and complete practice.

Table 9: Relation between level of knowledge and both attitude and practice among health care workers.

Level of knowledge ¥z
Excellent Good Fair Poor Total p
“n=174" “n=126" “n=103" “n=155" e
Mo. % Mo. Yo Mo. % Mo. %
Attitude
Positive 142 2la 825 7.5 4z 40.8 & 3.2 274 4885
Meutral 30 172 40 37 ol oz Il 135 152 0.001*
Megative 2z 11 1 0.8 0 o0 129 BE32 132
Practice
Right and complete 154 285 31 24.6 0 0.0 0 0.0 1&5
Right but not 92 IR
20 115 a5 Gl& 7 &8 0 0.0 Q.00
complete
Wrong 0 0.0 30 238 a5 932 155 1000 281

Discussion

The primary findings of the present study were that HCWs had
proper knowledge of TB patient characteristics, diagnosis, and
treatment. There was a positive attitude regarding diagnosis
and screening while practice competencies were limited.

The level of knowledge was excellent and good among
53.8% of participants. This was also found in the results of
investigations conducted in major African centres [16, 17]. This
result is similar to the 52% median International Standards
for Tuberculosis Care (ISTC) score seen among medical
professionals during the 2016 Hajj [17], which is lower than
the 67.3% shown in Lima, Peru [18], but higher than the 14
% seen in India and the 10.5 to 48 % seen in Pakistan [19,
20]. However, this conclusion contradicts the low levels of TB
knowledge across all occupational groups [14].

The results of the knowledge portion showed that, as was
to be expected, doctors had the greatest overall knowledge
scores, while nurses and pharmacists had lower overall
knowledge scores. Naidoo et al. also identified a knowledge
gap amongst occupations. Since doctors create care plans
that nurses follow, it is crucial that nurses have a firm grasp of
the fundamentals underlying clinical decisions [21].

On the other hand, healthcare professionals in trials involving
public hospitals or clinicians who merged public and private
practices seemed to have higher knowledge ratings, maybe
as a result of their greater exposure to training materials in the
public sector. As was previously found [19], this shows that
public physicians at hospitals have a deeper understanding of
TB than their private counterparts.

Aside from Cote d’lvoire, all nations scored somewhat
higher than average on global knowledge. Results improved
dramatically when HCWs provided direct care for tuberculosis
[22]. These results are consistent with previous research
showing that frontline HCWs (physicians, nurses) know more
about tuberculosis than other HCWs [17, 23].

110

The majority of responders (49.1%) had a positive attitude,
while only 33.2% had correct and full practice routines. It is
consistent with the results of a recent study Surveying the
Knowledge and Practices of Health Professionals in China,
India, Iran, and Mexico on Treating Tuberculosis [15] that found
some problematic behaviours among HCWs. However, HCWs
globally had generally positive attitudes; a good indicator
that they were ready and able to identify and treat pediatric
tuberculosis [22]. Also, the overall mean score for practice
was greater than the scores for knowledge and attitude [14,
24]. Of the HCWs, almost 62% were given passing marks for
their overall practice, while only 1% were given failing marks.
In this study, we found that HCWs’ TB knowledge increased
with age, employment in hospitals, years of experience, and
experience with TB patients. Similar factors affecting TB
awareness among HCWs were observed across global studies
[14, 18, 24]. Attitude ratings were substantially correlated with
both age and profession. Researchers in Peru discovered that
healthcare workers’ attitudes regarding tuberculosis varied by
the position of HCW [13], while in Thailand, researchers found
that HCWs age was substantially correlated to their attitude
toward the disease [25]. There was a statistically significant
difference in practice scores according to education level, and
there were also significant differences relating to the length of
work experience and by occupation. Mozambican research
indicated that HCWs TB practice ratings were significantly
correlated to their educational attainment, profession, and
years of experience caring for TB patients [14, 16]. However,
work experience with TB, TB training, and education level were
found to be independent predictors of excellent TB infection
control practice among HCWs in Ethiopia [24]. There was
a favourable association between knowledge and attitude,
as well as between attitude and practice [17]. Nonetheless,
the connection was tenuous, nd results on either the
knowledge or practice quizzes did not show any statistically
significant correlation among previous studies. There is
no straightforward correlation between HCWSs’ knowledge,
attitudes, and behaviors in regards to TB management, as
suggested by reports in the literature [14, 16, 24].
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There were some limitations in this survey. In the context of
a prospective project launch and group KAP questionnaire-
filling sessions, social desirability may influence results.
Some participants may have answered questions as if
they were factual or policy-based. Good practices among
HCWs may have been overstated since they were self-
reported and not observed.

This study has several strength factors including a proper
sample size that could provide a base for the KAP of
HCWs in KSA. Also, the survey results reveal the essential
next stages in the decentralization of child TB diagnosis,
including the continuous improvement of HCW capabilities
and skills to identify, diagnose, and treat TB in children;
and the improvement of availability of simple, rapid, and
effective diagnostic equipment.

Conclusion

Overall, HCWs exhibited proper knowledge and positive
attitudes in comparison with minimal experience in
diagnosing children TB. Immediate action is required to
increase HCW awareness, capacity, and skills, as well as
access to an accurate diagnosis. In the fields of TB case
identification and management, certain crucial information
gaps were discovered. This study also highlights the
significance of clinical experience and frequentinteractions
with tuberculosis patients in clinical practice as a pathway
to competency-based learning by practice.
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