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Abstract. Schools convene many people together for a prolonged time, facilitating spread of respiratory pathogens
and amplifying epidemics. Crowded Bangladeshi schools lack the infrastructure to support optimal cough etiquette
behaviors. We collected formative data on current practices from four elementary schools, and developed and piloted a
low-cost cough etiquette intervention, promoting coughing and sneezing into upper sleeves at four additional schools.
We trained teachers to lead behavior change sessions during regular hygiene classes for 4 weeks. We evaluated in-
tervention acceptability, feasibility, and potential for sustainability at 1 month and at 14 months after the intervention
commenced. At baseline, among 63 observed students, 58 (92%) coughed/sneezed into open air, five (8%) covered
coughs/sneezes with their hands, which were not subsequently washed with soap and water as they judged this in-
feasible. After 4weeks, among 70 observed students, 27 (39%) coughed/sneezed into upper sleeves, 33 (47%) into open
air, and 10 (12%) covered with hands. After 14 months, among 230 observed students, 13 (6%) used upper sleeves, 154
(67%) coughed/sneezed into open air, and 59 (26%) covered with hands. Students reported that coughing/sneezing into
upper sleeves was simple and protected them and their classmates from germs. This school-based intervention was
acceptable and feasible, and resulted in short-term reductions in coughing/sneezing into open air, but these habits of
comparatively new behavior were not sustained as teachers ceased behavior change session delivery. Strategies to
support longer-term adoption of habits should be considered.

INTRODUCTION

Schools are efficient settings for the spread of infectious
respiratory diseases, facilitating outbreaks and expanding
epidemics by bringing many individuals together in a limited
area for prolonged periods.1–4 Studies conducted both in
high- and low-income countries including Bangladesh5 sug-
gested that close proximity interaction in schools and within
students’ social network enhances the transmission of in-
fectious disease, particularly influenza, in schools, house-
holds, and communities.6–15 Focused research on coughing
and sneezing behaviors and habits, however, has been
rare.16–18

To prevent the spread of respiratory pathogens, the U.S.
Centers for Disease Control and Prevention recommends
1) covering the nose and mouth using tissues when coughing
and sneezing, and disposing of used tissues in the nearest
waste container; 2) washing hands with soap and water,
alcohol-based hand rub, or antiseptic handwash after contact
with respiratory secretions and contaminated objects; and
3) if tissues are unavailable, using the upper sleeves or elbow,
not hands, to cover coughs and sneezes.19

Several intervention trials in low- and middle-income coun-
tries concluded that intensive handwashing promotion in
school settings can reduce diarrheal and respiratory disease
incidence and significantly reduce student absenteeism.20–27

Handwashing with soap can reduce the risk of respiratory in-
fection by 16–23% and reduce laboratory-confirmed influenza
by 50% among school-aged children.16,24,28 A study of re-
spiratory hygiene practices among school-aged children in
urban and rural Bangladesh in 2009 did not observe any

handwashingwith soap andwater after coughing and sneezing
and found that 85%of school childrencoughedor sneezed into
the open air.17

Barriers to ensuring hand hygiene or using tissues to cover
coughsandsneezes inmostBangladeshi schools include lack
of access to running water and the cost of supplying hand
cleansing agents and tissues, which are not affordable for a
large segment of the population living below the poverty line of
US$ < 1 per day.17,29 In addition, coughing and sneezing oc-
curs frequently, and it is not feasible for school children to
wash their hands after each event. Using upper sleeves or
elbows to cover coughs and sneezes might be a feasible
method to promote cough etiquette behaviors in Bangladeshi
schools.17,30,31 Students offer a unique opportunity to com-
municate public health messages to the family and larger
community,25,32 which might be a useful strategy for wider
prevention efforts, especially during epidemics. School-based
hygiene programs and provision of take home packs also
resulted in students acting as health change agents; sub-
sequently, transferring knowledge in the home, resulting in
an increase in family and siblings’ hygiene practices.32–34

The objectives of the paper were to describe 1) school
children’s current practices and perceptions of respiratory
hygiene; 2) the effectiveness of an intervention to increase the
frequency of appropriate cough etiquette practices among
school children; and 3) the acceptability, feasibility, and po-
tential for sustainability of this intervention.

METHODS AND MATERIALS

Study setting and participants. We conducted this study
among elementary school students in urban and rural Ban-
gladesh fromMay2011 toSeptember 2013.Wecollecteda list
of schools in rural areas from the United Nations Children’s
Fund (UNICEF) and a list of urban schools from the Divisional
Education Department and subdistrict education officers.
Fieldworkers then visited 110 schools, and we purposively
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selected eight schools to ensure a range of settings. The four
urban schools were located in Dhaka, and the four rural schools
were located in Mymensingh, in north-central Bangladesh. Half
were government schools and half were nongovernment
schools; all enrolled both boys and girls.
Step 1: formative study. Out of eight schools, two urban

and two rural schools participated in this formative study
in September–November 2011. We structured our study
questionnaires and synthesis of findings using the In-
tegrated Behavioral Model for Water, Sanitation, and Hy-
giene (IBM-WASH) adapted for school WASH interventions
(see Supplemental Table 1).35 The model, widely adapted
for the design ofWASH behavior change interventions,36–39

theorizes that the adoption of new WASH behavior and tech-
nologies is influenced by 1) contextual dimension–the social
and physical environment in which the WASH behaviors and
technologies are implemented; 2) a psychosocial dimension–
social and psychological factors that affect WASH practices;
and 3) a technological dimension factors affecting adoption
of WASH technologies.
We examined contextual factors related to school policies,

allocation of responsibilities, teacher skills, experience and
workload, classroom size and crowding, socioeconomic
status of the students, and organization of the school day
(Supplemental Table 2). We examined psychosocial factors
including leadership from school system, shared goals, de-
scriptive and injunctive norms, self-efficacy, and knowledge
(Supplemental Table 2).35,40

Notably, our intervention only addressed psychosocial
factors influencing coughing and sneezing into upper sleeves
during the behavior change communication sessions.
Structured observations. Similar to Nasreen et al.,17 we

conducted 4-hour-long observations in schools.Weprepared
a standard cough etiquette behavior assessment tool to ob-
serve and record coughing and sneezing events once per
student. Fieldworkers informed school administrators, but
not individual students, about the purpose of the visit.

Fieldworkers placed themselves in classrooms and in a con-
venient place at each school compound and noted any cough
etiquette behavior–related events on a precoded structured
observation form for cough etiquette behavior practices.
Fieldworkers recorded the grade level of the student that had
one of the events of interest and also whether the student
coughed/sneezed into the open air or upper sleeves, covered
his/her mouth while coughing/sneezing, or used any material
to cover cough/sneezes including handkerchief, tissue paper,
or scarf. Fieldworkers conducted observations in each of the
four schools on three consecutive days.
Baseline student survey. A previous study conducted in

urban and rural Bangladesh found 0% of school children
coughed and sneezed into their upper sleeves. A sample of
88 students would provide 80%power and 95%confidence if
after the intervention 20% of students coughed or sneezed
on their upper sleeve. We increased the targeted number of
students to 200 to provide greater power given clustering by
school and class. We selected 50 students from each school.
Fieldworkers prepared a list of all students from grades 4 and
5 using class register books and then randomly drew 25 stu-
dent names from an envelope from each grade.
Qualitative interviews. We purposively selected partici-

pants for in-depth interviews and focus group discussions
based on their enrolment in grade 4 or 5 and availability and
willingness to participate. Fieldworkers conducted 16 in-
depth interviews: one eachwith the head and science teacher,
and with the school management committee and parent–
teacher association members from each school. They facili-
tated 12 focus group discussions: one each with the male
students, female students, and with the assistant teachers
and school management committee members from each
school to gather information related to perceptions on
hygiene-related topics, suggestions for the design and con-
tent of the set of interventions, and the process of imple-
mentation. We crosschecked findings from different methods
to increase validity.

FIGURE 1. Cue card with English translation to promote respiratory hygiene practices in schools in urban Dhaka and rural Mymensingh,
Bangladesh, 2013. This figure appears in color at www.ajtmh.org.
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Step 2: intervention development. We systematically
designed the intervention. Based on findings from Step 1, we
concluded that handwashing after every cough and sneeze
would be neither feasible nor practical. We organized an in-
tervention development workshop in January 2012 with
teachers, schoolmanagement committee andparent–teacher
association members, study staff, and a co-investigator. We
shared findings from Step 1 and sought feedback regarding
acceptability and feasibility of coughing and sneezing into
upper sleeves.
Development of behavior change communication

materials. Based on feedback, we developed pictorial flip-
charts and cue cards to address 1) skills and self-efficacy of
coughing and sneezing into upper sleeves; 2) perceived
susceptibility and severity of sickness; and 3) perceived
benefits and barriers for cough etiquette behaviors. The
materials depicted the potential consequences of poor
cough etiquette practices and both health and nonhealth
benefits of coughing and sneezing into upper sleeves.
Figure 1 display two pictures that encouraged coughing and
sneezing into upper sleeves, not to open air. We trained
teachers to complement pictures with messages that 1)
coughing and sneezing into open air can transmit disease to
others, and this is disgusting; 2) use of upper sleeve is an
easy method to protect yourself and others from germs; and
3) if you do so, your friends will approve of you. We also
developed short entertaining songs to encourage students
to cough and sneeze into their upper sleeves. We pretested
these materials in schools and conducted four focus group
discussions with teachers and four with the students to as-
sess appropriateness, feasibility, and acceptability of
materials.
Step 3: piloting the intervention. We piloted the in-

tervention in the remaining four schools in June 2012 by
demonstrating to students how to cough and sneeze into
upper sleeves, and training teachers to lead, deliver, and
continue behavior change communication sessions in con-
junction with the existing weekly hygiene classes. We invited
school teachers to International Centre for Diarrhoeal Disease
Research, Bangladesh (icddr,b) and held a 1 day training on
how to conduct sessions and deliver messages using flip-
charts. This training of teachers aimed to create a resource
person in schools to promote cough etiquette practices, to
deliver communication sessions, and to ensure ownership of
the project for long-term sustainability of cough etiquette
behavior change.
We assessed the intervention 4 weeks after commence-

ment of the sessions in July 2012. We provided schools
with 12 × 17 inch (31 × 43 cm) cue cards (Figure 1) and placed
them inside the classrooms to remind students to cough
and sneeze into their upper sleeves. We formed a hygiene
committee of 18 members: 10 students of grade 4 and 5
(as members), one head and two assistant teachers (as
secretary and assistant secretary), two education officials
(as advisor and co-advisor), one janitor (as supportive staff),
and one school management committee and one parent–
teacher association members (as chair and co-chair) in
each school. Teachers were responsible to conduct cough
etiquette classes using the behavior change communica-
tion materials (flipcharts and cue cards). Students were
responsible to monitor peers and encourage the recom-
mended practices.

Structured observations. Fieldworkers monitored the in-
tervention for 1 month when they conducted structured ob-
servations on six occasions (days 1, 2, 3, 7, 14, and 30 after
the first class on respiratory hygiene). Fieldworkers identified
“doers” (students who practiced the promoted behavior) and
“non-doers” (students who did not practice the promoted
behavior). One month after the intervention commenced, we
conducted an assessmentwith thedoers andnon-doers (from
grade 4 and 5), parents, and teachers. Based on availability
and willingness to participate, fieldworkers selected partici-
pants for 12 focus group discussions: four with students of
grades 4 and 5 who had been observed as cough etiquette
behavior “doers” and four with “non-doers” from the struc-
tured observations, and with the teachers, school manage-
ment committee, and parent–teacher association members.
Pocket voting. Fieldworkers also conducted four anony-

mous pocket voting exercises with a subset sample of 96
students of grades 4 and 5 to understand their reported
knowledge and practices.41,42 This was a participatory tool to
assess hygiene and sanitation particularly for handwahsing
practices.41 This approach allowed students to communicate
their perspective by voting confidentially.
Using class register books, fieldworkers prepared a list of

all students and then drew 24 student names randomly from
an envelope for each school. After selection, fieldworkers
gave each student a numerical identification to facilitate the
session and analysis, introduced the session, and explained
the process of voting. We structured the pocket voting
questions based on the IBM-WASH model35 to assess stu-
dents’ knowledge of respiratory diseases; their use of upper
sleeves at school and at home; their feelings of vulnerability
to respiratory diseases; their subjective, descriptive, and in-
junctive norms; and their self-efficacy to cough or sneeze into
their upper sleeves.
Step 4: 14-month follow-up assessment. To explore the

potential for sustainability of the targeted behaviors, field-
workers revisited schools in August 2013, 14months after the
intervention commenced and 13 months after the study staff
withdrew. Fieldworkers conducted structured observations of
all students in each intervention school on three consecutive
school days. They then conducted 12 focus group discus-
sionswith the students of grades 4 and 5 classified during this
round of observations as “doers” and “non-doers” and with
the teachers, school management committee, and parent–
teacher association members to understand their percep-
tions, perceived benefits, and barriers regarding the use of
upper sleeves when coughing or sneezing.
Research design and analysis. In this pilot study, we

collected both qualitative and quantitative data using a
baseline survey, follow-up observations of uptake, and qual-
itative assessments (Figure 2).We conducted the interviews in
Bengali. We determined frequencies for the quantitative and
pocket voting data. For comparison of behaviors at three time
points (baseline, pilot, and 14-month assessment), we per-
formed the difference of proportion test. For the qualitative
data analysis, trained fieldworkers transcribed the audio-
recorded focus group discussion and in-depth interview data
and then translated it into English. We prepared the interview
guideline based on research objectives and conducted the-
matic content analysis to provide descriptive and system-
atic results. We analyzed each in-depth interview and each
focus group discussion separately; however, we have drawn
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inferences collectively from both types of data and presented
these in the results.
Ethics. We obtained permission from the Government of

Bangladesh Divisional Primary Education Office, Dhaka, to
work in specific schools in Dhaka and Mymensingh districts
for research purposes. All teachers provided written consent,
and students assented to participate before we collected data
from them. The icddr,b Ethical Review Committee reviewed
and approved the study protocol.

RESULTS

Formative study of current perception, practices, and
barriers. Table 1 shows the physical environment of the study
schools. Students had limited access to toilets. Table 2 de-
scribes the study participants; most were students of grade
4 and 5 with a mean age of 10.1 years old (standard deviation
[SD] 1.3). Fieldworkers observed 63 students coughing and
sneezing; 58 (92%) coughed and sneezed into the open air,
and the remaining five (8%) covered their coughs and sneezes
with their hands, but did not wash hands with soap and water
afterward (Table 3).

In the 200-student baseline survey (Table 4), one student
reported that coughing and sneezing without covering the
mouth and nose with hands or handkerchief causes flu,
88 (44%) reported that they never knew about the recom-
mendation to wash hands with soap after covering coughs or
sneezes with hands, 36 (18%) reported handwashing after
coughing and sneezing as unimportant, and 28 (14%) judged
it to be infeasible.
During the baseline qualitative exploration with 48 students

and 30 teachers and school management committee mem-
bers, most (52/78) of them thought that it would be safer if
respiratory events were covered with hands, tissues, or a
handkerchief. However, none thought that if they covered their
coughs or sneezes with hands, and/or tissues, that they
needed to wash their hands with soap and water afterward,
and dispose used tissues in awaste container. Amale student
of grade5 at anurban school said “Coveringmouthwith hands
while coughing and sneezing is enough to reduce the trans-
mission. We never heard of people washing hands after such
events.”
Respondents reported that they could not practice optimal

cough etiquette as they had no access to soap in schools;

TABLE 1
Physical environment in elementary schools in urban Dhaka and rural Mymensingh, Bangladesh, 2011–2013

Indicators Urban govt. schools Urban registered schools Rural govt. schools Rural registered schools

Baseline formative study schools
No. of students 1,089 640 468 335
No. of toilets 2 1 1 1
Source of water Piped water supply Deep tube–well Shallow tube–well Shallow tube–well

Pilot and 14-month follow-up assessment study schools
No. of students 1,047 341 475 296
No. of toilets 4 1 1 1
Source of water Piped water supply Deep tube–well Shallow tube–well Shallow tube–well

FIGURE 2. Piloting cough etiquette practices in schools in urban Dhaka and rural Mymensingh, Bangladesh, 2011–2013 study phases and
activities. This figure appears in color at www.ajtmh.org.
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tissues or handkerchiefs because of the cost; and that the use
of soap for coughing and sneezing, and disposing used tis-
sues in waste container were not perceived as social norms.
None of the students were familiar with the term “respiratory
illnesses” and more than three quarters (40/48) of them in-
correctly identified the route of transmission of respiratory
illness by relating it to an “evil wind” and failure to take pre-
ventive measures. One male student of grade 4 at a rural
school explained “Evil wind (aoula batas) makes us ill for which
we catch fever, colds, coughs, sneezes and others. Thus we
shall behave well, and visit indigenous doctors for treatment.”
After the study team defined the term, some of the students
identified respiratory illnesses correctly as “communicable”
and the mode of transmission as “airborne.”
All teachers, schoolmanagement committeemembers, and

students perceived that using upper sleeve would be more
practical than carrying a handkerchief or tissues, or washing
hands with soap. Students mentioned that their motivations/
drivers of coughing and sneezing into upper sleeves included
perceived threats of catching a cold, cough and sneeze, and

perceived health benefits of not catching or early recovery
from those illnesses. One female student of grade 5 at an
urban school said: “If I cough and sneeze into upper sleeves, I
will remain healthy and thus my father can save treatment and
medicine costs also! I can also come to school regularly and
eat whatever I want.”
Piloting the intervention for acceptability and feasibility.

Table 3 shows that during the 1-month pilot intervention pe-
riod, 70 student coughing and sneezing eventswere observed
at three intervention schools and none were observed at one
urban school. Of these 70, 39% (27) of students coughed or
sneezed into their upper sleeve, none used a handkerchief or
tissue, 47% (33) coughed and sneezed into the open air, and
14% (10) covered their coughs and sneezes with their hands,
but did not wash their hands with soap and water afterward.
During the pocket voting exercise, 79% (76) of students

reported that coughing and sneezing directly on others’ faces
transmits respiratory diseases. Regarding injunctive norms
(perception that others want you to practice a given behav-
ior), 80% (77) of students reported that their teachers wanted

TABLE 2
Socio demographic characteristics of study respondents in urban Dhaka and rural Mymensingh, Bangladesh, 2011–2013

Indicators Formative study n (%) Pilot n (%) 14-month follow-up assessment n (%)

Type
Student 248 (89) 144 (87) 27 (55)
Teachers and school management
committee members

30 (11) 22 (13) 22 (45)

Sex
Female 146 (53) 87 (52) 29 (59)

Education
Grade IV 124 (45) 72 (43) 13 (27)
Grade V 124 (44) 72 (43) 14 (29)
Elementary 6 (2) 6 (4) 4 (8)
Secondary 9 (3) 0 3 (6)
Higher secondary 7 (3) 8 (5) 5 (10)
Graduation 8 (3) 8 (5) 10 (20)

Occupation of student guardian
Farmer 49 (20) 19 (13) 2 (7)
Salaried government job 39/(16) 26 (18) 7 (26)
Small trader 36 (15) 22 (15) 3 (11)
Small business 32 (13) 33 (23) 9 (33)
Non-agri labor 27 (11) 24 (17) 6 (22)
Van/rickshaw operator 23 (9) 12 (8) –

Other* 42 (17) 8 (6) –

Monthly income of teachers and school management committee members in US$
No income 3 (10) 3 (14) 4 (18)
63–125 11 (37) 10 (45) 7 (32)
126–188 10 (30) 5 (23) 9 (41)
Above 189 7 (23) 3 (14) 2 (9)
* Carpenter, driver, maid, and boatman.

TABLE 3
Differences in observed cough etiquette practices after coughing and sneezing at baseline, pilot, and follow-up in urban Dhaka and rural
Mymensingh, Bangladesh, 2011–2013

Formative study N = 63 n (%) Pilot intervention N = 70 n (%) 14-month follow-up assessment N = 230 n (%)

Covered with disposable tissues 0 0 0
Covered with hands 5 (8) 10 (12) 59 (26)*†
Washed hands with water and soap 0 0 0
Washed hands with water only 0 0 0
Into upper sleeves 0 27 (39)* 13 (6)*†
Covered with dopatta (scarf) 0 0 4 (2)
Into open air 58 (92) 33 (47)* 154 (67)*†
* Significant difference compared with formative (P £ 0.05).
†Significant difference compared with pilot (P £ 0.05).
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them to cough and sneeze into their upper sleeves, 69% (66)
reported that their friends wanted them to cough and sneeze
into their upper sleeves and 76% (73) reported that they had
a strong desire to cough and sneeze into their upper sleeves.
Regarding descriptive norms (perception of usual practices
among others in the group), 81% (78) of students reported
that their friends coughed and sneezed into their upper
sleeves. Regarding perceived risk, 86% (83) of the students
reported that chances of getting flu was higher if they did
not use upper sleeves to cover their cough and sneezes.
Regarding self-efficacy, 83% (80) of them mentioned that they
were confident on how to use the upper sleeves properly.
During the qualitative assessment of the pilot intervention

with 48 (24doers and24non-doers) students, and22 teachers
and school management committee members, “the doers”
explained that they adopted the practice because it was easy
to comply with, would keep them and other students healthy,
and they feared that teachers or other students,who saw them
coughing and sneezing into their hands or into the open air,
would feel disgusted. “Doer” students mentioned their moti-
vation to cough and sneeze into the upper sleeve was to
protect the spreading of germs into the air, to keep the school
environment healthy, and to protect themselves and their
friends from germs and disease transmission. A female sci-
ence teacher at an urban school explained the benefits of the
new behavior in this way “This is a totally new and effective
method that we had not heard of before. We like to use upper
sleeves because it is easy to practice and is free.”
Students who were observed coughing and sneezing

into the open air or into their hands without subsequent
handwashing reported that they had not become habituated
to the behavior during the 30-day intervention. However, they

tended to report themselves as “doers” during the interviews.
A female student in grade 5 at a rural school explained that “I
always try to use upper sleeves, but I can’t remember after
each event because I am not habituated yet.”
All students, teachers, schoolmanagement committee, and

parent–teacher associationmembers reported that the idea of
using upper sleeves for coughing and sneezing was accept-
able and feasible because of its innovativeness, ease, and
zero cost. They also reported that this practice had created a
norm for positive behavior change in the school compound in
which both teachers and students monitored each other and
reminded “non-doers” to use upper sleeves. They felt that
over time this practice would become a habit and there would
be more and more “doers”. A male assistant teacher at a rural
school reported “This (coughing and sneezing into the upper
sleeves) is something new that the students enjoy practicing,
which also motivates other students and teachers as well.
Once in the classroom, I sneezed in the open air and some of
the students told me to use my upper sleeves.”
Both students and teachers disseminated information and

acted as role models for their family members, relatives, and
neighbors that could lead to broad and sustained adoption of
this practice in the wider community. Some (16/70) teachers
and students shared that promoting the use of upper sleeves
could be enforced and encouraged if all students had to obey
a rule. One female head teacher at an urban school said
“I included some questions on promoted behaviors in our
existing physical exercise exams to explore the level of re-
spiratory hygiene knowledge and practices among students
and I found all of them answered all questions properly.”
Follow-up assessment at 14 months to explore

sustainability. Fieldworkers again observed hygiene prac-
tices 14months after thepilot intervention commenced.Out of
230 students’ coughing and sneezing events, 13 (6%) stu-
dents used their upper sleeves after coughing (5) and after
sneezing (8), and 4 (2%) covered their coughs and sneezes
with a dopatta (scarf). However, 154 (67%) students coughed
and sneezed into the open air, and 59 (26%) covered their
coughs and sneezes with hands and did not wash them with
water and soap afterward (Table 3).
During focus group discussions convened 14 months after

the intervention with 27 (13 “doer” and 14 “non-doer”) stu-
dents and 22 teachers and school management committee
members, the “doers” reported that coughing and sneezing
into upper sleeves was a fun and easy method that protected
them and their classmates from germs and disease trans-
mission. The “non-doer” students who did not use their upper
sleeves reported that they could not becomehabituated to the
new recommended behavior, and therefore, did not adopt it.
Lack of practice among family or community members was
also reported as a barrier for habit formation. Teachers and
school management committee members reported the pre-
vioushabitual practice of coughing andsneezing into theopen
air or into hands, which was practiced for many years, likely
acted as a barrier toward the use of upper sleeves. However,
teachers reported that they reminded students to cough and
sneeze into upper sleeves both during the regular textbook
classes and hygiene classes, and when they observed a stu-
dent cough/sneeze into open air or covered with hands. Stu-
dents reported that the behavior was comparatively new for
them to remember and continue practices. A female teacher
at a rural school said “We have also newly learned about the

TABLE 4
Reported knowledge, practice, and barriers related to cough eti-
quettes using closed-ended questions during the baseline forma-
tive study in urban Dhaka and rural Mymensingh, Bangladesh,
2011–2013

Indicators N = 200% (n)

Believe that coughing and sneezing
without covering the mouth and nose
by hands or handkerchief causes flu

0.5 (1)

Believe that washing hands after
coughing, sneezing, or nose picking is
not feasible/practical practice

14 (28)

Believe that bathing in the pond or cold
water causes flu

44 (88)

Practice handwashing with soap and
water after coughing, sneezing, or nose
picking

2 (5)

Never heard about the requirement of
handwashing with soap after covering
coughs or sneezes with hands

44 (88)

Believe that handwashing with soap and
water after coughing, sneezing, or nose
picking is not important

18 (36)

Believe that handwashing with soap and
water after coughing, sneezing, or nose
picking is not feasible

14 (28)

Believe that notwashinghandswithwater
and soap after coughing and sneezing
may have high chance of causing
disease

36 (72)

Believe that coveringcoughsandsneezes
among friends and family is not
necessary

16 (32)
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use of upper sleeves, though we have been coughing and
sneezing into open air for decades. This is a new idea to adopt
that we teachers even forget, so I guess it is difficult for stu-
dents to remember and continue practicing. Therefore, I be-
lieve such interventions should beprolonged tomake students
habituated.”
Half (11/22) of the teachers and school management com-

mittee members reported that they stopped the behavior
change communication sessions 6months after commencing
the intervention because they perceived that the students had
acquired adequate knowledge about the useof upper sleeves.
They added that coughing and sneezing are rare events;
therefore, continuing weekly sessions on cough etiquette
behavior change was not necessary. Amale assistant teacher
at an urban school explained that “Students rarely suffer from
coughing and sneezing; therefore, we don’t emphasize this
during hygiene classes.”

DISCUSSION

Formative study.Cough etiquette practicewas suboptimal
and not common among school children in Bangladesh, with
handwashing after respiratory events almost nonexistent.
Previously in Bangladesh, Nasreen et al.17 reported that the
majority (> 90%) of students coughed and sneezed into the
open air. An observational study among all ages in a high-
income country during an influenza pandemic also found low
prevalence (1.3%) of using elbows or arms to cover coughs.16

Although the teachers and students at both urban and rural
schools knew that using a tissue to cover coughs and sneezes
could prevent the spread of germs, they did not know that if

they coughed or sneezed into their hands that they should
wash themafterward and judged this as an infeasible practice.
Similarly, our previous formative study found people were not
aware that their behavior could affect their health and the
health of others.30 The major barriers were lack of knowledge
about germ theory and proper cough etiquette, and limited
access to soap, tissues, or handkerchiefs.
Piloting the intervention. After 1 month of intervention, the

proportion of students seen coughing and sneezing into their
upper sleeve increased from 0% to 39%and there was a 45%
reduction of coughing and sneezing into the open air. We at-
tributed this success to the novelty and simplicity of the in-
tervention. Students found the target behaviors fun and were
comfortable reminding friends and even teachers to practice
the recommended cough etiquette behaviors, suggesting that
it might be worth adding an additional intervention focus on
reminding peers, elders, and those in authority.43,44 This in-
tervention met basic criteria of a sustainable program in-
cluding 1) acceptable to schools and teachers; 2) feasible to
implement on an ongoing basis with minimal resources; and
3) flexible and adaptable.45

Teachers led sessions using pictorial flipcharts and cue
cards as part of the regular hygiene class curriculum. School
hygiene committees monitored and reminded students to
encourage habit formation, and contributed to improvements
in students’ cough etiquette behavior change. The interven-
tion increased knowledge and also established a norm
reinforced by the hygiene committee, peers, and teachers.
Students appreciated the health benefits of coughing and
sneezing into upper sleeves. Role modeling to disseminate
information and feelings of disgust were among the apparent

TABLE 5
Theory-of-Change model of the cough etiquette intervention in urban Dhaka and rural Mymensingh, Bangladesh, 2011–2013
Activities Target Outputs Short-term outcomes Long-term outcomes

Formative study to develop
cough etiquette
intervention

Children demonstrated
high self-efficacy to
practice coughing and
sneezing into upper
sleeves

Cough etiquette practices
increased by 39%

Provision of behavior
change communication
materials (pictorial
flipcharts) and placement
cue cards at school
grounds

School children received
(and understand)
intervention messages

Cue cards worked as
reminder and call for
action to practice cough
etiquette

Increased level of changes
in cough etiquette
knowledge and attitudes

Training of teachers to
deliver cough etiquette
behavior change
communication sessions

Teachers played vital role to
encourage, monitor, and
promote regular cough
etiquette practices and
worked as agents to
disseminate skills and
knowledge

Children reflected social
norms with regard to
feelings of disgust when
coughing or sneezing in
open air

Habit formation did not
sustain because of short
time intervention
exposure, lack of
practice, and cessation
ofweeklycoughetiquette
sessions

Weekly cough etiquette
sessions

Availability of trained cough
etiquette resource
teachers and behavior
change communication
session delivery
personnel in schools

Teachers conducted
weekly sessions

Formation of school-based
hygiene committee to
promote and monitor
coughetiquettepractices

Hygiene committee
members supported
habit adoption

Teachers acted as role
models, and children
worked as agents for
cough etiquette behavior
change at home and
community
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drivers for behavior change. Schools offer a unique opportu-
nity to communicatemessages regularly with students and so
has the potential for sustainability.46,47

Follow-up assessment at 14-months. The markedly im-
proved cough etiquette behaviors observed at 30 days were
not sustained. Coughing and sneezing into upper sleeves
declining from 39% to 6%, although 6% was still somewhat
more common than at baseline (0%). Coughing and sneezing
into the open air was 67%, which was higher than the 47%
observed at 1 month after intervention, but still marked an
improvement from baseline practices (92%).
We did not design the study from the outset to assess sus-

tained behavior change. Nevertheless, the falloff in cough eti-
quette practices suggests that habits had not fully formed
(Table 5). Habit formation develops through cues and
repetition.48–50 The intervention exposure time was short;
longer exposure may have led to more common sustained
practices and longer-term habit adoption; thus, the lack of
practice was an important barrier. Although the intervention
encouraged teachers to continue weekly session using the
behavior change communication materials, the teachers re-
ported that after 6months of inclusion in classroom instruction,
they no longer emphasized cough etiquette behaviors as they
felt students already understood the recommendations. For
approximately 8 months there was no behavior change pro-
motion for coughing and sneezing into upper sleeves. This
break in promotion may have interrupted the process of habit
adoption. Previous habits of coughing and sneezing into the
open air or hands likely created barriers to change and to
adopting thenewbehaviorofusinguppersleeves.48 Inaddition,
the lack of practice among family or community members
also interrupted the process of habit adoption for the school
children to remember, practice, and become habituated with
this comparatively new recommendation.
Future interventions might include a range of new activities

incorporated into a schedule to ensure variability to engage
student and teacher interest beyond 6 months. The in-
tervention encouraged students to practice a previously un-
known and unobserved behavior17,30; that two-thirds of the
students did not continue to practice suggests they would
need longer duration and repeated message delivery. Stu-
dents described sneezing and coughing into the upper sleeve
as a fun behavior. Compared with affecting all decision-
makers in the home environment, schools offer substantial
environmental control for behavior change because of the
opportunities to positively impact peer pressure with teach-
ers’ influence and leadership to create and manage changes.
Therefore, a progressive next step would be to iteratively de-
velop interventions to create a supportive school environment
to promote longer-term habit adoption.22

Additional strategies, such as integration of cough etiquette
information in the science and health curriculum, promoting
cough etiquette as entertaining and fun, and including ques-
tions on cough etiquette practices during school hygiene ex-
aminations, may also support sustained habit adoption.
Future research can explore the potential of using low-cost
microscopes in teaching germ theory.51 Teachers might also
place signs in each classroom showing someone coughing
and sneezing into their upper sleeve with a message that de-
scribes this behavior as a rule. Teachers could introduce and
explain the sign at the beginning of the school year and refer to
it periodically to promote the behavior, especially during

winter when colds and coughs are more common. Teachers
are in a position of authority to act as community role models
and can influence behavior change. Activities, such as singing
motivational songs at daily school assemblies reminding
students of hygiene practices, have the potential to create a
new social norm of coughing and sneezing into upper sleeves
to maintain a habit that could spill over to home and com-
munity to reduce the transmission of respiratory pathogens.
Establishing school rules of coughing and sneezing into upper
sleeves during the daily assembly, including handwashing
practices after coughing and sneezing as a key time in other
handwashing programs and effective message delivery with
key motivations of disgust, social acceptance, and peer
pressure, can bring sustained behavior change.
Similar to Seimetz et al.,36 systematic analysis of our find-

ings using the IBM-WASH model indicated that contextual
and psychosocial factors are important to improve in-
tervention design, and schools can address 1) a supportive
context (by the formation of hygiene committees that con-
tributed to continued intervention activities and habit adop-
tion); and 2) Psychosocial factors at both the individual level
(perceived benefits, self-efficacy, and behavioral cues or
nudges) and also the community level (social norms).35

The presence of fieldworkers to evaluate the students may
have altered their behavior during the pilot testing period and
thusexaggerated the impact of the intervention.Nevertheless,
structured observation is a more valid method in assessing
hygiene practices than using questionnaires for self-reported
behaviors.41,52 Although we piloted the interventions in only a
few schools, the overall environment of the study schools was
similar to other schools in Bangladesh. All students would
likely underestimate the impact because the grade one stu-
dents did not receive the intervention; however, when preva-
lence of coughing and sneezing into the upper sleeve was
calculated for only grade 5 children who were exposed to the
intervention in the previous year, practices were no better
(data not shown).
Research on promotion of cough etiquette is limited.16 The

2009 influenza pandemic caused an estimated 200,000
deaths from respiratory disease globally; 51% of the deaths
occurred in southeast Asia and Africa suggesting efforts to
prevent influenza need to effectively target these regions in
future pandemics. Crowded schools in low- and middle-
income countries amplify the risk of disease spread. Public
health agencies, including centers for disease control and
prevention (CDC), World Health Organization (WHO), and the
Committee on Infectious Diseases of the American Academy
of Pediatrics (CIDAAP) recommend cough etiquette practices
to reduce the risk of transmission17,53,54 and have made ex-
plicit calls for additional research on effectiveness of such
interventions.55 Schools are both high-risk sites for infectious
disease transmission and ideal places to adopt habits that
have the potential to impact public health.16 Childhood is a
good time to develop habits that are practiced throughout life
as children are receptive to new ideas.25,33,49,56–58 Therefore,
school settings have the potential to provide an opportunity
for encouraging hygiene-related behavior change at a large
scale and can put in place key elements necessary for for-
mation of long-term habits.
Improved cough etiquette practices among school children

could decrease transmission of respiratory pathogens,18 im-
prove school attendance, and reduce transmission to family
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members at home. The recommended practice of coughing
and sneezing into the upper sleeve was feasible and accept-
able, although further research should focus on identifying
strategies for sustaining the habit.18 Integrating cough eti-
quette behaviors into school text books that address other
issuesof hygienemight help sustainedhabit adoption at a very
low cost.
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