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Abstract

Introduction: Cough Etiquette is a non-pharmacological intervention in preventing respiratory infections caused by viruses or
bacteria in health care facilities. This study aimed to analyze the relationship between gender with knowledge, attitude, and behavior
about cough etiquette in TB patients.

Methods: A cross-sectional study with 55 new TB cases aged > 18 years taken purposively from the TB 03 register of six Samarinda
Health Centers who received treatment from July 2021 to April 2022. We used a questionnaire to measure knowledge, attitudes, and be-
havior toward cough etiquette. The knowledge variable consists of 13 questions, the attitude variables comprised 6 statements, and the
practice variables comprised 6 statements using a Likert scale. Data analysis used the chi-square test with a significance level of < 0.05.

Result: Most TB patients covered their mouth with their hands (56.2%) or did not cover at all (16.6%). As many as 34% of TB
patients used their sleeve arm, elbow, or tissue. There was an association between knowledge of cough etiquette in TB patients at
primary health care (p = 0.008), attitude (p = 0.004), but not significant with behavior (p = 0.691). Knowledge and attitudes about
cough etiquette have a relationship with influenced by gender.

Conclusion: Men with TB who seek treatment at the primary health care tend to understand clearly the required attitude towards
practicing cough etiquette. In places with a high risk of transmission, people with TB disease are advised to consistently apply cough
etiquette to reduce the transmission of M. tuberculosis to other visitors to health care facilities.
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Introduction Meanwhile, Indonesia has the 3" highest burden of TB in

the world, behind India and China. Based on the Indo-
According to the Global TB Report 2020, there were 10  nesia Ministry of Health data in 2020 there were 854.000
million new TB cases, of which 56% were in India, Chi- new cases per year or 319 per 100,000 population and
na, Indonesia, Philippines, and Pakistan(WHO 2020). 93.000 deaths. Meanwhile, the number of TB cases in East
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Kalimantan province increased from 2635 people in 2019
to 4358 people in 2020 (MoH-Indonesia 2020a). However,
the Joint External Monitoring Mission (JEMM) report
that the TB program is detecting only about 40% of esti-
mated TB cases (MoH-Indonesia 2020b).

TB prevention and control consists of a combination of
measures designed to minimize the risk of M. tuberculosis
transmission within populations (Alisjahbana et al. 2021).
A three-level hierarchy of controls comprising adminis-
trative controls, environmental controls and respiratory
protection has been shown to reduce and prevent the risk
of transmission and exposure to M. Tuberculosis (WHO
2019; PAHO 2021). Patient-centered outpatient and com-
munity-based care should be strongly preferred to reduce
opportunities for transmission (Alisjahbana et al. 2021).
Preventive respiratory protection measures could have
contributed to lower transmission of TB and other respira-
tory infections at the community level (Hafez et al. 2020).

Some experts recommended Infection Control (IC) as
one of the key strategies for TB control. The World Health
Organization (WHO) recommended Cough Etiquette
(CE) in people with presumed or confirmed TB to reduce
M. Tuberculosis transmission to health workers and, per-
sons visiting health care facilities or other persons in set-
tings with a high risk of transmission (WHO 2009, 2019).
Cough Etiquette is a non-pharmacological intervention
in preventing respiratory infections caused by viruses or
bacteria in health care facilities and dictates a series of ac-
tions to take if someone is coughing or sneezing, which
is designed to reduce the spread of respiratory illness to
others. The effectiveness of CE in preventing or blocking
the release of infectious droplets into the surrounding en-
vironment was proven in some studies (CDC 2018).

The Ministry of Health has instructed the application of
CE to all visitors to health facilities who have complaints of
coughing to prevent transmission of respiratory infections
(Hafez et al. 2020; MoH-Indonesia 2020a). Improving CE
behavior can be carried out effectively through education,
and placing leaflets or posters in the waiting room accom-
panied by the provision of facilities such as washstands
or masks (Barry et al. 2011; Kim and Oh 2021). To min-
imize the spread of droplet nuclei, any coughing patient,
particularly those with a respiratory infection, those with
or suspected of having TB, should be educated in CE and
respiratory hygiene. It includes preventive actions such
as covering their nose and mouth when sneezing and/or
coughing with a physical barrier, such as a piece of cloth,
tissue, or surgical mask. If such physical barriers are not
available, the best practice is for the mouth and nose to be
covered with the bend of the elbow or the hands, which
must then be cleaned immediately. Most researchers agree
that knowledge and behavior play a very important role
in implementing cough etiquette, and that gender plays a
significant role in high-risk environments such as primary
healthcare (Barry et al. 2011; Engelbrecht et al. 2016; Cha-
vis and Ganesh 2020; Prihanti et al. 2021). Engelbrecht
in South Africa found that positive attitudes and good
levels of knowledge regarding TB infection control were
the main factors associated with good infection control

practices (Engelbrecht et al. 2016). Shrivastava and col-
league in Tamil Nadu said that knowledge and practice
of cough etiquette were not found to be satisfactory (Shri-
vastava and RamBihariLal Shrivastava 2019). Meanwhile,
Prihanti et al. found that there is a change in knowledge,
behavior, and awareness in confirmed and suspected TB
patients after cough etiquette counseling (Prihanti et al.
2021). This study was conducted to investigate the level of
knowledge, attitude and practice of education among TB
patients in a pandemic situation.

Methods

This research was a cross-sectional study. This research
was conducted at six public health centers, Samarinda
City. The data on TB patients were obtained from the
Integrated Information Tuberculosis System (SITT) of
the East Kalimantan province and were cross-checked
with the TB 03 public health center report. The number
of samples comprised 55 TB patients seeking treatment
from July 2021 to April 2022 while the number of cases at
every primary health care center was as follows: Sempaja
Health Center 9 cases, Lempake Health Center 10 cases,
Palaran Health Center 11 cases, Temindung Health Cen-
ter 10 cases, Juanda Health Center 8 cases, and Wonorejo
Health Center 7 cases. TB data sources were the primary
data obtained from direct interviews by telephone using
questionnaires. The researcher looked for the patient’s
telephone number information from the TB status card
(TB form 01), the family or TB medication supervisor,
and made sure they could communicate with the patient.
In designing the questionnaire, the researcher involved
the expert, and the researcher asked each question direct-
ly to each respondent. The independent variables in this
study were knowledge, attitude and practice, while the de-
pendent variable was TB cases by gender. Cough etiquette
is a series of activities to cover nose and mouth when
sneezing and/or coughing using a physical barrier, such
as a piece of cloth, tissue, or surgical mask. If such phys-
ical barriers are not available, the best practice is for the
mouth and nose to be covered with the bend of the elbow
or the hands. The application of cough etiquette is good if,
when someone sneezes and/or coughs, they automatically
cover their nose and mouth.

The measurement of knowledge about CE include
awareness of symptoms of TB, how TB is transmitted,
which TB is infectious, as well as the ability of the patient
and their family to prevent TB infection. The knowl-
edge variable consists of 13 questions posed directly by
the researcher. The assessment of the correctness of each
answer given by the respondent was based on the theo-
ry contained in the tuberculosis guidebook from the
Ministry of Health. The attitude variables comprised 6
statements with response categories using a Likert scale
(1-3) ranging from 1-disagree, to 2-neutral, and 3-agree.
Meanwhile, the practice variables comprised 6 statements
with response categories of never, sometimes and always.
The independent variable was classified into two groups,
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knowledge (good/not good), attitude (positive/negative)
and practice (good/not good). The validity test was con-
ducted on 15 respondents and the result of the validity test
was 0.523-0.826. The reliability test was conducted using
the internal consistency approach aiming at knowing the
consistency between items or parts of the test. This study
would use Cronbach’s alpha formula (Cronbach’s coeffi-
cient a) and it resulted in (r) of 0.72. The knowledge, at-
titude and practice level were tested for association with
gender characteristic at significance level of 0.05. All vari-
ables were measured using a cut-off point in the median
score. The data analysis described the respondents’ char-
acteristics, univariate analysis, and bivariate analysis using
a Chi-square test (x%).

Results

A total of 8 out of 63 respondent (4.04%) had TB extrapul-
monal as exclusion criteria so that the number of respon-
dents involved in this study totaled 55. While enquiring
about their practice after seeing a coughing patient in the
health facility, 21.8% replied that they asked the patient to
cover his/her mouth while 29.1% of them stated that they
did nothing. Among them, 36.4% stated that they practice
cough etiquette and respiratory hygiene daily.

Table 1 presents demographic characteristics for indi-
vidual TB cases by gender. The proportion of cases that are
bacteriologically confirmed were 56.4%, while intensive
phase of treatment was 50.9%. The majority of respon-
dents were male (n = 35, 63.6%), the average age of TB
sufferers was 42.9 years (+14.3 y.0) and they had been not
working (72.7%).

Table 1. The Respondents’ characteristics for TB cases by gender.

Characteristic Male Female P
N=29 % N=26 %

Age <20y.0 3 103 1 39 0755
21-30y.0 4 138 3 116
31-40y.0 6 207 5 192
40 - 50y.0 10 345 8 307
>50y.0 6 207 9 346
Mean: 42.8 y (+14.2 y) min-max = 17-67 y.o

Education Primary/Secondary School 10 345 12 462 0.676
High School 12 414 9 346
Graduated/Postgraduate 7 241 5 192

Job status Working 8 275 7 269 0908
Not Working 21 725 19 731

Treatment Intensive 16 552 17 654 0.620
Phase Intermittent 13 448 9 346

TB Case  Bacteriologically confirmed 19 655 16 61.5 0.980
Diagnosed clinically 10 345 10 385

Table 2 presents knowledge of patient TB on CE. The
correct answer for questions about TB transmission
(88.9%) and TB is infectious (65.5%) but questions about
preventing TB infection were between 38.2%-50.9%.

Table 3 presents attitude of patient toward TB CE. This
revealed that only 4% of patients used a mask when getting

Table 2. Knowledge of cough etiquette among TB patients in
Primary Health Center.

Knowledge questions on TB CE Correct response

(%)

What are symptoms of TB?

Cough for 2 weeks or more 33 (60)

Weight loss 30 (54.5)

Fever 34 (61.8)

Loss of appetite 21(38.2)

Chest pain 24 (43.6)

Blood in sputum 26 (47.3)
How is TB transmitted? 40 (88.9)
Which TB is infectious? 36 (65.5)
In what ways, can patient prevent TB infection?

Cover mouth and nose when cough or sneeze 28 (50.9)

Washing hands 30 (54.5)

Use of masks by patients 21 (38.2)
What are CE measures in health facilities?

Administrative controls 24 (43.6)

Personal respiratory protection 26 (47.3)

Average 53.4%

respiratory symptoms and 23% of them wanted to read or
see posters about CE. Among them, 46.2% stated that they
informed TB patients or suspects of cough etiquette and
respiratory hygiene on a daily basis. Twenty-seven percent
of them covered their mouth and nose with a tissue when
coughing or sneezing consistently, and only 41.8% of pa-
tients used their elbow to cover their mouth and nose.

Table 3. Attitude of cough etiquette in TB patients in Primary
Health Center.

Statement Disagree | Neutral | Agree
There is a need for posters regarding TB CEina | 13(23.6) | 15(27.3) | 27(49.1)
health care facility
Cover your mouth and nose with a tissue when 12(21.9) |20(36.4) | 23(41.7)
you cough or sneeze
Use mask when you get respiratory symptoms 10(18.2) |20(36.4) | 25(35.4)
Dispose the used tissue in a garbage can 10(18.2 | 17(30.9) | 28(40.9)
Use hand hygiene after contact with respiratory | 10(18.2) | 16(29.1) | 29(42.7)
secretions
I am worried that I am the infection source of TB| 9(16.4) |20(36.4) | 26(46.2)

While enquiring about their practice after seeing a
coughing patient in the health facility, 21.8% replied that
they asked the patient to cover his/her mouth while 29.1%
of them stated that they did nothing. Among them, 36.4%
stated that they were informed practice of cough etiquette
and respiratory hygiene on daily basis (Table 4).

Table 4. Practice of cough etiquette in TB patients in Primary
Health Center.

Cough Etiquette Practice Never |Sometimes | Always
Proportion of use of mask when coughing or 14(25.5) | 17(30.9) |24(42.6)
sneezing
Cover mouth and nose with a tissue when 21(38.1) | 19(34.5) |15(27.3)
cough or sneeze
Use elbow when there is no tissue 6(10.9) | 26(47.3) |23 (41.8)
Dispose the used tissue in a garbage can 11(20.1) | 23(41.8) |21(38.1)
Practiced cough etiquette & respiratory 9(16.3) | 26(47.3) |20(36.4)
hygiene on a daily basis
Remind the patients who did not practice 16(29.1) | 27(49.1) |12(21.8)
cough etiquette when sneezing or coughing
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Results from the bivariate analysis are shown in Table 5
indicating a relationship between male TB patient and the
knowledge of CE (OR 5,455, p = 0.008) and attitude about
CE (OR 6,032, p = 0.004). Male TB patients understood
more about TB 5.5 times than women and the positive at-
titude of male TB patients was 6 times better than women.

Table 5. The analysis of the relation of the knowledge, attitudes,
and practices of cough etiquette in TB patients.

Male Women
N=29 % N=26 % Lower Upper
Knowledge Not Good 18 62.1 6 23.1 0.008* 5455 1,674 17,770

Good 11 379 20 769

Variable Independent P-Value OR 95% CI

Attitudes Positive 20 68.9 7 269 0.004* 6,032 1,871 19,442
Negative 9 321 19 73.1
Practices Not Good 13 448 14 53.8 0.691 0,241 2,016

Good 16 552 12 462

*Sig p < 0.05.

Discussion

WHO’s policy for administrative TB control in health care
facilities includes prompt identification of people with TB
symptoms, separation of infectious patients, control of the
spread of the pathogen, and minimizing the time spent in
health care facilities(WHO 2009, 2019). The best meth-
od of avoiding the spread of respiratory infections is to
avoid contact with others while a person is having symp-
toms. Although Zayas and colleagues indicated that all
CE maneuvers assessed did not block droplets expelled as
aerosol when coughing (Zayas et al. 2013), Scano (2014)
found that CE can help reduce and infective droplets at
their source(Stop-TB-Partnership 2020).

The research showed that the percentage of patients
scoring correct knowledge was 53.4%. Previous research
in Indonesia in people with suspected and confirmed TB
showed that knowledge about CE increased after receiv-
ing counseling (Prihanti et al. 2021). This result was rela-
tively the same as reported in Korea but higher than other
research in Indonesia (Nasreen et al. 2010; Choi and Kim
2016; Ramdan et al. 2020; Prihanti et al. 2021). Based on
the TB treatment protocol, health education including the
prevention of transmission must be carried out at every
visit to pick up the drug (MoH-Indonesia 2021). Although
most TB patients know TB is infectious and know TB
transmission, knowledge about symptoms and how pa-
tients canprevent TB infection is relatively low (Ramdan et
al. 2020; Prihanti et al. 2021). Previous studies in Indonesia
have shown that knowledge after counseling health educa-
tion about cough etiquette was lacking (Yani et al. 2020).
We argued that old age and low levels of education are
the predictors of the low knowledge of TB sufferers about
symptoms and TB transmission. People who have TB with
bacteriologically confirmed cough, sneeze or expectorate
them and produce micro droplets of phlegm containing M.
Tuberculosis. Micro-droplets can remain suspended in the
air for up to 8 hours depending upon the droplets’ size and
environmental conditions including airflow (WHO 2009).

Most respondents covered their mouth and nose when
they were sneezing or coughing (67.3%) but nevertheless
32.7% of respondents did not cover their mouth or nose
or both when they were sneezing or coughing. The per-
centage of patients scoring good attitude level was 58.6,
relatively higher than research conducted by Ramdan in
Bandung Indonesia where the good attitude level was
only 46% (Ramdan et al. 2020). This result is possibly the
impact of the Samarinda Health Office’s policy which re-
quires education before starting treatment for TB patients,
which is actually the aim of ensuring adherence to treat-
ment. Meanwhile, Nasreen in Bangladesh found that 81%
of respondents did not cover their mouth or nose when
coughing or sneezing, 11% of respondents covered with
their hands and 7% covered with their clothes (Nasreen
et al. 2010). In contrast, 47.8% high speed cough air flow
coming out of the respiratory system encounters a physi-
cal barrier (Zayas et al. 2013). The habit of only covering
one’s mouth without covering one’s nose has high poten-
tial to spread droplets containing the bacteria that are re-
leased into the air. Individuals with respiratory infection
should be educated to cover their mouth and nose with
tissues when coughing and sneezing and dispose of used
tissues in waste containers.

This study showed the knowledge and attitude of CE in
TB patients was quite high. This is due to the continuous
education of TB patients, especially in the intensive phase.
Cough etiquette is formally introduced and practiced in
TB patients according to protocol, counseling on cough
etiquette is delivered to TB patients before being given
the first treatment and when taking medication regularly
to health care facilities (Zayas et al. 2012). Public health
consensus supports the use of TB control measures such
as CE and hand washing, although evidence regarding
the effectiveness of such interventions against respiratory
infection is still not definitive (Mathur 2011; Giuffré and
Kilpatrick 2016). Healthcare facilities should ensure the
availability of materials for adhering to CE in waiting ar-
eas for patients and visitors. Health workers must be able
to provide adequate education about the importance of
carrying out CE to patients to reduce transmission. Hand
hygiene is perhaps the most critical element in prevent-
ing the transfer of microorganisms to the environment
or to other people. Barry and colleagues found that 77%
of students failed to comply with ethical cough standards
(Barry et al. 2011). Meanwhile, students comply with CE
standards more often when sneezing than coughing.

Our findings showed that men were more likely to ap-
ply CE than female TB patients. Gender analysis revealed
women were more likely than men to have a chronic
cough and use hand coverings, while men were twice as
likely to sneeze or cough into the air. Men were twice as
likely as women to cough or sneeze into the air. In Ban-
gladesh, twenty-two per cent of women covered their
coughs and sneezes compared to 13% of men(Nasreen et
al. 2010). Kim in South Korea found a positive correla-
tion between mothers’ cough etiquette and their children’s
cough etiquette practice level (Kim and Oh 2021). Health
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professionals need to work towards engaging people with
TB, particularly women in increasing knowledge about
the prevention of transmission, especially in the initial
treatment of TB.

The Indonesian Ministry of Health recommends that
individuals with TB confirmed bacteriologically should
undertake contact surveys and CE education to prevent
its transmission (MoH-Indonesia 2021). WHO stated that
the level of knowledge and the level of good attitude does
not automatically guarantee that the patient will take pre-
ventive measures (WHO 2009). This research was in line
with Jong in Korea whose data showed that the mean of the
correct answer rate for knowledge of respiratory hygiene
or CE was 56.1% (Choi and Kim 2016). Efforts to con-
trol TB transmission are carried out by providing health
education to the public about TB, how it is transmitted,
and the complications it causes (Nasreen et al. 2010; Shri-
vastava and RamBihariLal Shrivastava 2019; WHO 2019).

Predictors of respiratory CE practice were carrying a
handkerchief or tissues, prior education on CE, the aware-
ness level of CE, the daily frequency of handwashing, and
the knowledge level of CE (Choi and Kim 2016). Less
than one-half of respondents used sleeve arm, elbow, or
tissue as advised by the Indonesian Ministry of Health
(MoH-Indonesia 2021). We agreed with Ramdan to im-
prove education delivery so that it is more focused on at-
titudes and conduct in preventing TB transmission to TB
patients and families so that they understand and apply,
and can prevent TB transmission at its source (Ramdan
et al. 2020). As Greenhalgh and Papoutsi have argued, the
complexity lies in the interaction between an intervention
and the pre-existing organization of health care, and not
necessarily in the intervention on its own (Greenhalgh
and Papoutsi 2018). Since the Covid 19 pandemic, cough-
ing has become a community problem that causes pollu-
tion anxiety in nearby communities (Brown et al. 2021).
There are limitations to our study. This study was conduct-
ed among a small number of TB cases, so limiting the gen-
eralization of findings. Among the further limitations of
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