
O R I G I N A L  A R T I C L E

*Senior Professor, **Resident, ***Assistant Professor, Department of Medicine, Government of Medical College, Kota - 324 010,
Rajasthan.
Corresponding Author: Dr Vishwas Galav, Resident, Department of Medicine, Government Medical College, Kota - 324 010,
Rajasthan. Tel: 8619057146, E-mail: vishu28galav@gmail.com.

JIACM 2020; 21(3-4): 140-45

Behavioural Etiquettes of Visitors attending the Respiratory Diseases
and Swine Flu OPD in Relation to Droplet Borne Infection and

its Correlation with Age, Sex and Education Status:
a Prospective Observational Study

Manoj Saluja*, Vishwas Galav**, Saurabh Chittora***, Drishya Pillai**, Sidharth Sharma**

Abstract
Introduction: Air-borne droplet infection is a major source of transmission of several respiratory infections such as common influenza,
swine flu, pneumonia, tuberculosis, etc., and demands strict practices, i.e., face-mask, etc., on the part of patient and community at
large to avoid spread of disease. However behaviour of members of the community is generally not in accordance with norms.

Objective: To determine the behavioural etiquettes of visitors attending swine flu OPD and the level of hygiene maintained by them
while coughing, we conducted a prospective observational study at GMC, Kota, involving 696 participants including both sexes and
age more than 10 years attending the “Seasonal respiratory diseases and swine flu OPD”.

Material and Methods: Patients attending the “Seasonal respiratory diseases and swine flu OPD” were observed for behavioural
pattern and the level of hygiene maintained by them while coughing.

Primary predefined observational outcomes include: 1) Coughing with face covered by a cloth or handkerchief, 2) Coughing with
face covered by hand, 3) Coughing without any protection in open air.

Observation: A large section of study population (n = 591, 84.91%) were not using a cloth or handkerchief to cover their mouth while
coughing. Some participants covered their mouth with bare hands while coughing (n = 300, 43.1%) while maximum participants did
not use any sort of protection while coughing (n = 291, 41.8%). Further, behaviour aletiquettes have a significant relationship with
sex and education status of the participants but not their age.

Conclusions: The number of visitors not covering their face with a cloth/handkerchief while coughing is 84.91% which is a huge
contributor to the spread of fatal infections such as swine flu via the air-borne route. Health and hygiene education is a simple and
cost-effective method to prevent such infections.

Introduction

Air-borne droplet infection is a major source of
transmission of several respiratory infections such as
common influenza, swine flu, pneumonia, tuberculosis,
etc., and demands strict practices on the part of patients
and the community at large to avoid spread of disease,
i.e., face-mask, etc. However, behaviour of members of
community is generally not in accordance with norms.
We did a observational study of 696 unselected individuals
to analyze the behavioural pattern while coughing among
the patients and general population attending the
“seasonal respiratory diseases OPD” to assess the
behavioural etiquettes followed by them which will further
enhance our efforts in prevention of respiratory diseases.
We further tried to assess whether certain factors such as
age, sex, and education status of the patients had any
significant effect on the level of hygiene maintained by
them while coughing.

Objective

To determine the behavioural etiquettes of visitors
attending the “seasonal respiratory diseases and swine flu
OPD” and the level of hygiene maintained by them while
coughing, and its relation to their age, sex, and education
status, we conducted a prospective observational study at
Govt. Medical College, Kota, involving 696 participants
including both sexes and age more than 10 years.

Material and methods

Patients attending the “Seasonal respiratory diseases and
swine flu OPD” were observed for behavioural pattern and
the level of hygiene maintained by them while coughing.

Adequate warning signs were placed outside and inside
the OPD and at various places in the hospital premises to
raise awareness of the patients regarding the signs and



symptoms, prevention and precautions for swine flu as
shown below.

Primary predefined observational outcomes include:- 1.)
Coughing with face covered by a cloth or handkerchief; 2.)
Coughing with face covered by hand; 3.) Coughing without
any protection in open air.

A questionnaire consisting of the age, sex and educational
status of the patient, and one of the three predefined

observation outcomes was prepared. Any patient or visitor
attending the OPD who was found to be couging was
observed for the pattern of coughing and segregated on
the basis of above three variable outcomes. The rest of the
details were noted down as per the questionnaire.

Questionnaire
 Patient name: Age:

 Sex: Place:

 Educational status (encircle)

Illiterate Primary Secondary College/Degree

 Cover face while coughing (encircle) (as observed by attending physician)

Yes (with handkerchief ) Yes (with hand) No

Image 1: Precautions for acute influenza and swine flu.

Image 2: Signs and symptoms of swine flu.

Image 3: Preventive measures for caregivers of swine flu patients.
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 Aware of preventive health benefits of covering face while coughing

Yes No

Study subjects

696 unselected individuals (age > 10 years; 315 females
and 381 males) with acute seasonal respiratory illness,
attending the respiratory diseases and swine flu OPD at
Govt. Medical College, Kota were included in the study.

Inclusion criteria

Included all patients and visitors coming to OPD with
cough and willingness to participate in a research study.
Without exception, all participants completed the
questionnaire.

Exclusion criteria

Patients aged less than 10 years.

No physical or biochemical measurements were required.
Post-observation, information was given to the patient
about the objective of study.

Statistical analysis

Qualitative variables were expressed as percentages. The
comparisons of qualitative variables were performed using
Pearson’s chi-squared test. A value of p > 0.05 is considered
as not significant, p < 0.05 as significant thus giving a 95%
confidence interval (CI).

For comparison of coughing pattern in relation to age,
patients were divided into three age groups, i.e. Young (11
- 30 years), middle-aged (31 - 60 years) and elderly (> 60
years).

For comparison of coughing pattern in relation to
educational status, patients were divided into four
categories, i.e., Illiterate, elementary education (1st - 8th
standard), secondary education (9th - 12th standard), college
educated (attended college: diploma/degree).

For comparison of coughing pattern in relation to sex,
patients were divided into two categories, i.e., male and
female.

Results
A large section of the study population (n = 591, 84.91%)
were not using a cloth or handkerchief to cover their mouth
while coughing. Some participants covered their mouth
with bare hands while coughing (n = 300, 43.1%) while
maximum participants did not use any sort of protection
while coughing (n = 291, 41.8%).

Relation with age: The following data were obtained in

various age groups.

Table I: A data table showing percentage distribution
of people in different age groups in relation to their
behavioural etiquettes while coughing.

Age group Face covered Face covered Face not Total
with cloth with hand covered

while while while
coughing coughing coughing

Young (11 - 30) 54 (14.75%) 174 (47.54%) 138 (37.7%) 366 (100%)

Middle-age (31 - 60) 45 (17.04%) 105 (39.77%) 114 (43.18%) 264 (100%)

Elderly (> 60) 12 (18.18%) 21 (31.81%) 33 (50%) 66 (100%)

Only 37.7% participants of younger age did not cover their
face at all while coughing as compared to 43.1% participants
of middle-age group and 50% in older age group. The above
data suggests that people of younger age group were more
likely to cover their face while coughing as compared to
elderly counterpart (62.89% versus 49.99%). The middle-
age group people are also more likely to cover their face
while coughing as compared to the elderly (56.81% versus
49.99%). However, this correlation is not statistically
significant (p > 0.05).

Fig. 1: A pie chart showing the percentage distribution of people with
different behavioural etiquettes while coughing.

Fig. 2: A bar graph showing the relationship of age of people with
behavioural etiquettes while coughing.
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Relation with sex: The following data were obtained.

Table II: A data table showing percentage
distribution of people with both sexes in relation to
their behavioural etiquettes while coughing.

Sex Face covered Face covered Face not Total
with cloth with hand covered

while coughing while coughing while coughing

Male 36 (9.44%) 168 (44.09%) 177 (46.45%) 381 (100%)

Female 66 (20.95%) 132 (41.90%) 117 (37.14%) 315 (100%)

 20.95% female covered their face with a cloth as
compared to only 9.44% male.

 37.14% female did not cover their face while as
compared to 46.45% males suggesting that females
are significantly more likely to cover their face while
coughing than males (p < 0.05).

Relation with education status

The following data were obtained in various age groups.

Table III: A data table showing percentage distribution
of people with different educational status in relation
to behavioural etiquettes while coughing.

Education status Face covered Face not covered Total
while coughing while coughing

Illiterate 81 (49.09%) 84 (50.90%) 165 (100%)

Elementary education 129 (60.56%) 84 (39.43%) 213 (100%)

Secondary education 93 (59.61%) 63 (40.38%) 156 (100%)

College educated 114 (70.37%) 48 (29.62%) 162 (100%)

 College educated participants are the most likely to
cover their face (70.37%) while coughing, and illiterate
participants are the least likely (49.09%). Primary and
secondary educated participants are intermediate
between the two groups (60.5 and 59.6% respectively).

 This shows that there is strong statistical association of

educational status of an individual and his behavioural
hygiene pattern in relation to coughing in public (p <
0.05).

Awareness of population regarding role of behavioural
hygiene (covering face while coughing) in preventing
transmission of air-borne/droplet respiratory infections.

Table IV: A data table showing percentage
distribution of people regarding their awareness of
prevention methods regarding droplet infection
while coughing.

Awareness Male Female Total

Present 317 (83.20%) 280 (88.88%) 597 (85.77%)

Absent 64 (16.80%) 35 (11.11%) 99 (14.79%)

Discussion

Communicable viral respiratory diseases may be transmitted
through various routes, including airborne, direct and
indirect contact, and droplet transmission. Droplet and
contact transmission are traditionally defined as requiring

Fig. 3: A bar graph showing the relationship of sex of people with
behavioural etiquettes while coughing.

Fig. 4: A bar graph showing the relationship of educational status of
people with behavioural etiquettes while coughing.

Fig. 5: A Pie chart showing the percentage distribution of people
regarding their awareness of prevention methods regarding droplet
infection while coughing.
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close contact to occur, whereas airborne transmission may
occur over much larger distances. As such, transmission of
natural infection is seen over long (greater than 1 m
between source and susceptible individual) and shorter
(less than 1 m between source and susceptible individual,
such as during a casual conversation) distances, for those
agents spread via the airborne route. In other words, a
hallmark of airborne agents is that they should result in
infections at long distance from the source. Few, if any,
respiratory viruses are thought to be exclusively transmitted
via one route. To show the significance of a particular route,
other potential confounding routes must be considered
when designing experiments and drawing conclusions from
epidemiological data. There is no exact particle size cut-off
at which pathogen transmission changes from exclusively
droplet to airborne, or vice versa. Rather, as particle sizes
decrease below 5 µm, droplet transmission presumably
blends into airborne transmission1.

The precise mechanism of transmission of respiratory tract
infections in man is of great practical importance since
control measures may be specific for a single mechanism.
For example, droplet nuclei can be controlled by technique
of air disinfection which does not affect larger respiratory
droplets. Control of spread by air disinfection thus identifies
the infection as droplet nucleus-borne. Without denying
the possibility of transmission of some respiratory tract
infections by larger droplets2,3, we subscribe to the
hypothesis that droplet nuclei are primarily responsible for
epidemic spread of respiratory tract infections in the
community4.

Common droplet borne infections include:-

1. Meningococcal meningitis

2. Pertussis

3. Mumps

4. Rubella

5. Streptococcal pharyngitis

6. Influenza

7. Coronaviruses (SARS, MERS, n-COV 2019)

In humans, seasonal influenza viruses are a significant cause
of morbidity and mortality and constitute an economic
burden of $10.4 billion dollars per year in the USA5. Several
studies have demonstrated the utility of hygiene in
controlling respiratory infections.

Table V:

Author/country/ Study design and Reported results
year of exposure/ participants
(reference)

Aiello/USA, Cluster parallel randomisation of Adjusted analyses found

2006/077 1,437 students living in university ILI significantly reduced
residence halls to 3 arms and in mask plus hand
analysed as control group (552 sanitiser hygiene group
students); mask plus hand sanitiser compared with controls
group (367 students); and mask (during weeks 4 - 6),
only group (378 students); ranging from 35%
instructed to wear mask as much as (95% CI 9 - 53%) to
possible in residence hall during 51% (95% CI 13 - 73%);
6 week intervention period; reductions in the mask
encouraged to wear outside group not significant
residence hall also. Outcome at P < 0·025.
measure: self reported ILI.

Shuangsheng Wu A multi-stage sampling, cross- After adjusting for
et al/China, sectional survey of adults living in demographic
2015/166 Beijing using self-administered characteristics, the

anonymous questionnaires variables significantly
associated with a lower
likelihood of reporting
ILI were regular physical
exercise (OR 0.80; 95%
CI 0.74 - 0.87), optimal
hand hygiene (OR 0.87;
95% CI 0.80 - 0.94), face
mask use when going to
hospitals (OR 0.87; 95%
CI 0.80 - 0.95), and not
sharing of towels and
handkerchiefs (OR 0.68;
95% CI 0.63 - 0.73).

Cowling BJ et al/ To investigate whether hand In 154 households in
Hong Kong, hygiene and use of facemasks which interventions
2008/098 prevents household were implemented

transmission of influenza. within 36 hours of
Lifestyle education (control) symptom onset in the
(134 households), hand hygiene index patient,
(136 households), or surgical transmission of RT-PCR
facemasks plus hand hygiene confirmed infection
(137 households) for all seemed reduced, an
household members of rapid test effect attributable to
positive influenza patients. fewer infections among

participants using
facemasks plus hand
hygiene (adjusted odds
ratio, 0.33 [95% CI, 0.13
to 0.87]).

In this observation-based study we aimed to study the
behaviour of people in relation to the level of maintenance
of hygiene while attending OPD. We found that very few
people (14%) follow the required level of hygiene while
coughing in public places. We further tried to correlate
various factors such as age, sex, and educational status of
study participants in relation to their level of hygiene while
coughing in public.

We found that age has no statistically significant correlation
with level of hygiene maintained while coughing in public.
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Sex and educational status of participants are significantly
correlated with the level of hygiene. Females are more
likely to cough with mouth covered as compared to males.
People with higher educational status are more likely to
cover their face while coughing – with a highly significant
difference between illiterate and highly educated people.
While 85.7% of the population was aware of the utility of
covering the face while coughing in preventing respiratory
tract infections, only 59.9% population was actually covering
the face with either a cloth or a handkerchief, and only
14.8% population was using a cloth.

The high level of hygiene observed by the more educated
people could in turn lead to significant decline in
transmission of airborne respiratory diseases like swine flu
and newly spreading novel coronavirus 2019. While further
studies on a larger scale are required to determine the
exact number of cases that can be prevented by educating
the people on public behavioural hygiene, we can conclude
form this study that more educated people are less likely to
transmit airborne diseases in public spaces as compared to
less educated ones and educating people on public hygiene
can drastically reduce the burden of communicable
respiratory diseases in the community.
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