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ABSTRACT

Background. Tuberculosis remains a major global health
problem. In 2023, WHO esƟmated 10.8 million new cases
and 1.25 million deaths worldwide. India contributes about
26 % of these cases. ObjecƟve. To measure immediate
changes in TB-related knowledge among adult clinically
suspected TB paƟents and their accompanying relaƟves
following a structured educaƟonal session in a TB outpaƟent
department. Methods. In this prospecƟve pre-test/post-
test study, 500 adults (58 suspected paƟents, 442 relaƟves)
aged≥ 18 years completed a 15-itemquesƟonnaire covering
disease/symptoms, laboratory diagnosis, transmission and
treatment/prevenƟon. Immediately aŌer the pre-test,
parƟcipants aƩended an interacƟve session in groups of
≤ 25, using visual aids, video and printed leaflets. The
idenƟcal quesƟonnaire was re-administered post-session.
Composite scores (0–15) were compared by paired t-test
and the proporƟon with “adequate knowledge” (≥ 75 %
correct) in each domain was compared by McNemar test.
Significance was set at p < 0.05. Results. Mean age was
42.7 ± 14.8 years; 51 % were male. Pre-test composite
score averaged 8.12 ± 3.18 and rose to 12.45 ± 2.05 post-
test (mean change 4.33; 95 % CI 4.12–4.54; p < 0.001;
Cohen’s d 1.48). Adequate knowledge increased from
28.8 % to 92.4 % for disease/symptoms, 50.4 % to 85.6
% for diagnosis, 48.2 % to 80.8 % for transmission and
62.8 % to 82.2 % for treatment/prevenƟon (all p < 0.001).
Conclusion. A brief, well-structured teaching session led

to substanƟal immediate improvements in TB knowledge
across all domains. IntegraƟng such sessions into rouƟne
NTEP clinics is feasible andmay reduce diagnosƟc delays and
improve treatment adherence.

KEYWORDS: Pre-assessment, Post-assessment, QuesƟon-
naire, Tuberculosis

INTRODUCTION

Tuberculosis (TB) remains a leading infecƟous disease
despite being both preventable and curable. In 2023 the
World Health OrganizaƟon (WHO) esƟmated 10.8 million
new TB cases and 1.25 million deaths worldwide. [1] India
has the heaviest naƟonal burden, accounƟng for roughly 26
% of global incident cases and more than one-fourth of TB
deaths. [2] Beyond acƟve disease, a recent meta-analysis
reported a mean tuberculosis infecƟon (TBI) prevalence of
36 % in the general populaƟon, rising to ≥ 50 % among
smokers, diabeƟcs, and the malnourished, and exceeding
regional averages in both the north and south of the country.
[3]

The combinaƟon of a high burden of drug-sensiƟve as
well as drug-resistant disease and a substanƟal pool of latent
infecƟon heightens the risk of onward transmission and
future progression to acƟve TB. [4–6]

To accelerate progress, India’s NaƟonal Tuberculosis Elimi-
naƟon Programme (NTEP) has embraced theNaƟonal Strate-
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gic Plan 2017–2025, which aims to “Detect, Treat, Prevent
and Build” toward eliminaƟng TB by 2025, five years ahead
of the Sustainable Development Goal Ɵmeline [7], yet delays
in care seeking, sƟgma, variable knowledge in general pop-
ulaƟon and spread of mulƟdrug-resistant (MDR) strains con-
Ɵnue to impede progress. [4–7]

Although NTEP has intensified informaƟon-educaƟon-
communicaƟon (IEC) acƟviƟes, evidence indicates that inad-
equate knowledge of TB symptoms, transmission routes,
and free services contributes to diagnosƟc delay and
non-adherence. [8, 9] Previous cross-secƟonal surveys among
paƟents, community members and even health-care work-
ers have shown wide variaƟons in awareness, with correct
responses for key items ranging from 30% to 80%. [8–11]

Most exisƟng studies describe baseline knowledge but
do not assess whether brief, clinic-based educaƟonal ses-
sions translate into immediate learning gains. PaƟents and
the adult relaƟves who accompany them to the TB outpa-
Ɵent department (OPD) are an accessible audience for such
intervenƟons; enhancing their understanding could foster
Ɵmely health-seeking behaviour, improve treatment adher-
ence and reduce community transmission.

The present study therefore measures the change in
TB-related knowledge among adult clinically suspected TB
paƟents and their accompanying relaƟves aŌer a struc-
tured 20-minute educaƟonal session delivered in an NTEP-
affiliated TB-OPD in Maharashtra. By quanƟfying the imme-
diate impact of this pragmaƟc intervenƟon, we aim to gener-
ate operaƟonal evidence that can inform rouƟne IEC strate-
gies within high-volume public clinics.

SUGGESTED MATERIALS AND METHODS

Studydesign and seƫng: AprospecƟvepre-test/post-test
quasi-experimental study in the Tuberculosis Out-PaƟent
Department (TB-OPD) of B.J. Government Medical College
and Hospital, Pune, Maharashtra, India, was conducted
between 1 July and 31 August 2023. The OPD runs daily
under the NaƟonal Tuberculosis EliminaƟon Programme
(NTEP) and serves both urban and peri-urban communiƟes.

Study populaƟon: All clinically suspected pulmonary or
extra-pulmonary TB paƟents aged 18 years or older and the
relaƟves who accompanied them to the TB-OPD between 1
July and 31 August 2023 were approached for enrolment.
Hospital staff, individuals with prior formal TB training, and
those unwilling to provide wriƩen informed consent were
excluded.

Sample-size: Assuming baseline adequate-knowledge
prevalence of 50 % and a 15-percentage-point post-
intervenƟon improvement (α = 0.05, power = 80 %), the
minimum sample required was 458. AccounƟng for 10 %
non-response, the target was 510.

Ethical Clearance: Approval was obtained from the InsƟ-
tuƟonal Ethics CommiƩee, B.J. Government Medical College

and Hospital, Pune, Maharashtra, Medical College (IEC No.
ND 0623112-112, dated 01 June 2023). ParƟcipaƟon was
voluntary; anonymitywas ensuredusing unique study codes.
WriƩen informed consent was obtained from parƟcipants.
QuesƟonnaires and records were stored in locked cabinets
and password-protected computers accessible only to the
research team.

Instrument development and validaƟon: A 15-item
structured quesƟonnaire was developed aŌer literature
review and consultaƟon with NTEP experts. Content validity
index = 0.86. In a pilot with 20 respondents (excluded from
analysis) the internal consistency was acceptable (Cron-
bach’s α = 0.78). Items covered four knowledge domains—
disease and symptoms, laboratory diagnosis, transmission,
and treatment or prevenƟon—and were available in English,
Hindi and Marathi following standard forward-back transla-
Ɵon procedures.

EducaƟonal intervenƟon: Immediately aŌer the baseline
(pre-test) quesƟonnaire, parƟcipants aƩended a 20-minute
interacƟve session conducted in small groups (≤ 25) by
postgraduate residents under faculty supervision. Content
covered TB epidemiology, signs/symptoms, free diagnosƟc
services (CBNAAT, smear, radiology), treatment regimens,
infecƟon-control measures, BCG vaccinaƟon, and sƟgma
reducƟon. Visual aids, a short video (NTEP IECmaterial), and
a Q&A segment were uƟlised. Printed leaflets reinforced key
messages.

Data-collecƟon procedure

1. Pre-test (Time 0): ParƟcipants completed the quesƟon-
naire with assistance where needed (≈ 15 min).

2. IntervenƟon: EducaƟonal session (20 min).
3. Post-test (Time 1): The idenƟcal quesƟonnaire was re-

administered immediately aŌer the session (≈ 15min).

Each parƟcipant thus spent ~50 minutes in total, minimising
OPD flow disrupƟon.

Outcomemeasures were change in composite knowledge
score (0–15) between pre- and post-test and domain-specific
knowledge gains and proporƟon achieving “adequate knowl-
edge” (≥ 75 % correct responses).

StaƟsƟcal analysis: Data were entered in MicrosoŌ Excel
and analysed using SPSS v20.0.DescripƟve staƟsƟcs: mean±
SD (conƟnuous) and n (%) (categorical). Normality checked
with Shapiro–Wilk test. Paired comparisonswere performed
by McNemar test for each item (pre- vs post-proporƟon
correct) and Paired-t test (or Wilcoxon signed-rank if non-
normal) for composite scores. Effect size: Cohen’s d for score
change. p < 0.05 (two-tailed) was Significance threshold.
Missing data were < 2 % and handled by listwise deleƟon.

RESULTS

A total of 500 adult parƟcipants (58 clinically suspected TB
paƟents (11.6 %) and 442 accompanying relaƟves (88.4 %))
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completed both quesƟonnaires. The mean age was 42.7 ±
14.8 years (range 18–85); just over half weremale (255; 51.0
%).

CharacterisƟc Category No. (%)

Age (years)
18–30 112 (22.4)

31–50 284 (56.8)

> 50 104 (20.8)

Sex
Male 255 (51.0)

Female 245 (49.0)

Respondent
type

Suspected paƟent 58 (11.6)

RelaƟve/caregiver 442 (88.4)

Table 1: Socio-demographic profile of parƟcipants (n = 500)

Most parƟcipants were middle-aged adults; the sex
distribuƟon was nearly equal, and the vast majority were
relaƟves rather than index paƟents (Table 1).

Time
point

Mean±
SD

Mean
change
(95 %
CI)

t (df=
499)

p-value Cohen’s
d

Pre-
test

8.12±
3.18

— — — —

Post-
test

12.45±
2.05

4.33
(4.12 –
4.54)

33.7 < 0.001 1.48

Table 2: Composite knowledge score before and aŌer the
educaƟonal session (maximum items = 15)

Table 2 shows the mean composite score rose by 4.3
points (effect size d = 1.48), indicaƟng a large and staƟsƟ-
cally significant improvement in overall TB knowledge imme-
diately aŌer the intervenƟon.

Significant gains were observed across all four knowledge
domains, with the highest rise in recogniƟon of TB disease
and symptoms (63.6 percentage-points). Improvements for
laboratory diagnosis and transmissionwere also good at 35%
and 32.6% respecƟvely and liƩle lesser for treatment and
intervenƟon (Table 3).

Item level findings: Correct responses increased on every
one of the 15 items (range of absolute gains, 13 %–72 %;
all p < 0.01, McNemar). Knowledge gains did not differ
significantly by sex or respondent type although age group
> 50 years showed marginally smaller mean score change
(3.9 ± 2.4 vs 4.5 ± 2.0, p = 0.04) but remained staƟsƟcally
significant.

Knowl-
edge
domain
(item
count)

Pre-
test
n (%)

Post-
test
n (%)

Abso-
lute
gain

McNe-
mar
χ2

p-
value

Disease &
symp-
toms
(3)

144
(28.8)

462
(92.4)

+63.6 % 294.1 < 0.001

Labora-
tory
diagnosis
(5)

252
(50.4)

428
(85.6)

+35.2 % 146.3 < 0.001

Transmis-
sion
(3)

241
(48.2)

404
(80.8)

+32.6 % 138.7 < 0.001

Treatment
& preven-
Ɵon
(4)

314
(62.8)

411
(82.2)

+19.4 % 64.6 < 0.001

Table 3: ProporƟon of parƟcipants with “adequate knowl-
edge” (≥ 75 % correct) by domain (n = 500)

Overall, the brief clinic-based educaƟonal session pro-
duced a large, immediate and staƟsƟcally significant
improvement in TB-related knowledge among both paƟents
and their accompanying relaƟves.

DISCUSSION

The present quasi-experimental study demonstrates that
a brief, structured educaƟonal session delivered in a rou-
Ɵne TB-OPD can produce a large, immediate and staƟs-
Ɵcally significant improvement in tuberculosis knowledge
among both clinically-suspected paƟents and their accom-
panying relaƟves. The mean composite score rose by 4.3
points (Cohen’s d = 1.48), and the proporƟon achieving
“adequate knowledge” (≥ 75 % correct) increased across
all four domains, most strikingly for disease recogniƟon
(+63.6 percentage-points). These findings affirm that even
a twenty-minute intervenƟon, when aligned with NTEP
informaƟon-educaƟon-communicaƟon (IEC) material and
delivered by trained staff, can bridge the knowledge gaps.

Our baseline figures are in line with earlier Indian sur-
veys, which foundmodest awareness of TB symptoms, trans-
mission and services [8–12]. For example, Sonawane et al.
recorded 54.8 % awareness of TB disease, 58.7 % of trans-
mission and 75.3 % of prevenƟon and treatment among
paƟents in Maharashtra. [8] Sharma et al. found similar dis-
ease awareness (55.2 %) but much poorer understanding of
treatment (10.1 %) in UƩarakhand. [9] In another UƩarak-
hand study, NauƟyal et al. noted 65 % awareness that TB
is communicable and 82.9 % awareness of the six- to nine-
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month treatment duraƟon [11]. By contrast, Nyamagoud
et al. reported only 37 % recogniƟon of airborne spread,
2 % awareness of mulƟdrug-resistant TB and 5 % familiar-
ity with DOTS therapy in Karnataka. [12] Similarly, Singh et
al. observed substanƟal gaps in symptom and transmission
awareness even among nurses in Himachal Pradesh. [10]

The improvement seen here is greater than that reported
in those studies. Possible reasons include the use of a
trilingual, pilot-tested quesƟonnaire, small-group teaching
that allowed quesƟons, and the inclusion of relaƟves, who
oŌen guide treatment decisions.

Community-based studies had this similar variaƟon. Pra-
manik and Ghosh found modest knowledge levels in rural
West Bengal [13], while Divhare et al. reported limited coun-
selling skills on TB nutriƟon among doctors in Maharash-
tra [14]. Das et al. showed that only one-third of general
paƟents in terƟary hospitals in Bengal could idenƟfy key TB
symptoms [15], and Paramasivam et al. documented delayed
care-seeking linked to poor awareness in Kerala [16]. None
of these studies assessed diagnosƟc modaliƟes in depth;
our quesƟonnaire therefore adds new informaƟon on this
neglected area and shows that correct responses about diag-
nosis rose by thirty-five percentage-points aŌer the interven-
Ɵon.

The smallest gain was in the treatment-and-prevenƟon
domain (+ 19.4 percentage-points). One reason may be that
many parƟcipants already knew about the six-month drug
course promoted in mass media. Another is that topics
such as drug resistance and vaccinaƟonmay needmore Ɵme
than a single session affords. Follow-up studies should test
knowledge retenƟon and explore digital or repeat teaching
formats.

LimitaƟons include the single-centre seƫng, the absence
of a control group and the lack of long-term follow-up.
Social-desirability bias is possible, though self-administered,
anonymous forms were used to reduce it.

Even with these constraints, the findings are clear.
Embedding a concise lesson in everyday NTEP services can
fill major knowledge gaps quickly and at low cost. Wider
adopƟon of this model could shorten diagnosƟc delays,
improve adherence and speed progress towards the 2025
TB-eliminaƟon goal. [7]

CONCLUSION

A brief, well-structured teaching session delivered during
rouƟne outpaƟent visits produced a large and immediate
rise in tuberculosis knowledge among adult paƟents and
their accompanying relaƟves. The greatest gains were seen
in recognising symptoms and understanding free diagnosƟc
services, both of which are important for early care-seeking.
Although knowledge of treatment and prevenƟon improved
more modestly, overall scores aŌer the session reached
a level considered adequate in every domain. Because
the intervenƟon used exisƟng staff, required only twenty

minutes, and fiƩed smoothly into clinic workflow, it can be
scaled across NaƟonal Tuberculosis EliminaƟon Programme
seƫngs without major extra cost. Wider adopƟon of this
simple strategy could shorten diagnosƟc delays, enhance
treatment adherence, and thereby support India’s goal of
eliminaƟng TB by 2025.
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