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Context of water related disasters in Bangladesh: A mixed methods study
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ABSTRACT

Objectives:

To investigate the impact of natural disasters on communities in the Barisal division of

Bangladesh, exploring community approaches to disaster preparedness and mitigation.
Setting:

Communities in all districts of the Barisal division of Bangladesh.

Participants:

Quantitative data was collected through a cross-sectional household survey (n=9263) with
household heads, mothers and other adults aged 18 years and above. Qualitative data was
collected through in-depth interviews (n=7) and focus group discussions (n=23) with key

informants from the community residing in Barisal for at least six months prior to the study.
Outcome measures:

Quantitative research recorded features of natural disaster events from the previous five years,
documenting risk factors that increase vulnerability to disaster, the use of disaster warning
systems, and evacuation processes at the time of disaster. Qualitative research investigated
disaster risk perceptions, experiences during and following disaster, and disaster preparedness

practices.
Results:

The survey response rate was 94.7%. Exposure to disaster in the last five years was high (82%)
with flooding followed by cyclones considered the greatest threats. Awareness of evacuation
processes was low, and only 19% of respondents reported evacuating their homes at the time
of disaster. Drowning during disaster was the primary concern (87%), followed by debt,
livestock and crop loss (78%). The qualitative data amalgamated into four overarching themes:
1) Perceptions and consequences of disaster; 2) Insufficient support for the most vulnerable; 3)
Community preparedness and practices; 4) Barriers to disaster response and improving

resilience.
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Conclusions:

Critical to achieving disaster resilience is increased government investment in infrastructure

oNOYTULT D WN =

and systems level responses that empower communities. Further research can support this by
addressing the community challenges to promoting disaster resilience, and investigating how

existing community strengths can be leveraged to implement locally owned solutions.
14 Trial registration:
16 N/A

19 Strengths and Limitations

e To our knowledge, this is the first large scale study reporting on context of disasters,
using mixed methods from a LMIC.

24 e This study was conducted in a LMIC prone to water-related disasters and the results

26 may not be generalizable to other LMIC settings; however the qualitative focus group

28 discussions and in-depth interviews spanned a diverse array of participants and yielded

30 rich data that greatly contextualized the cross-sectional survey

32 e Consultations with government representatives are likely to have provided additional

insight into existing government initiatives targeted at disaster preparedness and
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INTRODUCTION

Internationally, there is an increasing focus on strengthening disaster risk reduction through
improved surveillance, information exchange, early warning systems and capacity building in
disaster prone countries. Bangladesh is highly prone to natural disasters, in particular flooding
due to the annual monsoon rainfalls and extensive low lying floodplains that cover an
estimated 80% of the densely populated country 1. The consequences of flooding include the
threat of diarrhoeal disease, lack of access to safe drinking water, loss of housing, livestock,
crops, livelihood activities and drowning in floodwaters 1 2. Additionally, tropical cyclones are an
annual occurrence, which directly contribute to flooding and in turn, drowning-related

mortality and morbidity 2.

With a population of over 165 million, it is estimated that more than two thirds of people in
Bangladesh live in regions at risk of floods and one quarter live in regions at risk of cyclone; this
represents significant vulnerability to both fatal and non-fatal drowning 2. Drowning is among
the world’s leading causes of injury-related death, of which more than 90% of drowning
fatalities occurring in low and middle income countries (LMICs) 3. Data on morbidity resulting
from non-fatal drowning is not routinely collected, due to poor operational definitions and
under-resourced surveillance systems; thereby the burden of serious injury and lifelong
disability is difficult to quantify 2. In Bangladesh, fatal and non-fatal drowning rates are
considered higher than for other LMICs, indeed the fatal drowning rate is 15.8/100,000 per
year, which is estimated to be 2-5 times higher than other LMICs 3 4. Within Bangladesh, both
fatal and non-fatal drowning disproportionately impacts children and males and is most likely
to occur in rural communities and in close proximity to households #®. Other risk factors for
drowning include lower socio-economic status and lower educational attainment, with high

rates of occupational drowning among workers in the fishing and water transport industries 4.

From 2005 to 2015, governments around the world committed to implementing the Hyogo
Framework for Action as a guideline for reducing disaster risk through resilience building at

both the national and local levels 7. In Bangladesh, since Cyclone Gorky in 1991, which claimed

4
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greater depth. All data collection tools were trialled with end users prior to their use in this
study. Study results will be triangulated among key informants and consultations will be used to
inform the development of pilot interventions for improving water safety and reducing

drowning in community settings in Bangladesh.

MATERIALS AND DATA COLLECTION

Quantitative

The survey was conducted September 2016 — February 2017, using a multi-stage stratified
sample. A subsample of households (n=9263) was randomly selected (every tenth household)
from a larger cross-sectional household survey (n=92,616) that was conducted in all districts of

the Barisal division of Bangladesh.

Trained data collectors used pre-tested structured questionnaires to collect information from
household heads, mothers or any adult above 18 years through face-to-face interviews. An
electronic data capture system (REDCap) was used on tablets for data collection 3. To ensure
data quality and accuracy trained supervisors observed and checked 10% of interviews and

collected data, and re-interviewed 2% of households.

The survey consisted of questions on knowledge, attitudes and perceptions/practices for
community drowning and disaster risk, and about experiences of natural disaster in the
previous five years. Data were collected on demographic characteristics, and on socio-economic

status using an index developed for the 2014 Bangladesh Demographic and Health Survey.?

Qualitative

Purposive sampling was used to identify key informants from the community for in-depth
interviews and focus group discussions. Inclusion criteria was that participants has been a
resident of Barisal for at least six months prior to the study. Separate male and female
discussion groups were arranged to align with cultural practices. The interviews and focus

group discussions were semi-structured and conducted by trained research assistants in

6
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household size of 4.2 members. The socio-demographic characteristics of the disaster
subsample were comparable to the full household survey sample and there were no meaningful
differences between the samples (Table 1).

Table 1 Socio-demographics of the full household survey and disaster survey subsample

Disaster subsample

Full household

(n=38981) sample (n=385127)

Age (years) Infant 2.0% (1.8- 2.2) 2.0% (1.9- 2.0)
1-4 8.1% (7.8- 8.5) 8.2% (8.0- 8.3)

5-9 11.0% (10.7 - 11.4) 10.7% (10.5-10.8)

10-14 10.8% (10.5-11.1) 10.7% (10.6- 10.9)

15-17 5.9% (5.6- 6.2) 6.0% (5.9- 6.1)

18-24 13.6% (13.1-14.1) 14.0% (13.8-14.2)

25-39 24.6% (24.0-25.2) 24.1% (23.7 - 24.4)

40-59 17.1% (16.6-17.5) 17.5% (17.3-17.7)

60 + 6.8% (6.4- 7.1) 6.9% (6.7- 7.1)

Sex Male 49.1% (48.5-49.8) 49.2% (48.8 - 49.5)
Female 50.9% (50.2-51.5) 50.8% (50.5-51.2)

Marital status Married 50.4% (49.9-50.9) 50.6% (50.3-51.0)

Never Married

45.7% (45.2 - 46.2)

45.3% (45.1 - 45.6)

Divorced 0.3% (0.2- 0.4) 0.3% (0.3- 0.4)
Widow/Widower 3.4% (3.2- 3.7) 3.5% (3.4- 3.7)
Separated 0.2% (0.1- 0.2) 0.2% (0.2- 0.2)

Type of family

Nuclear Family
Extended Family

67.5% (65.4-69.7)
32.5% (30.3 - 34.6)

66.6% (64.8 - 68.3)
33.4% (31.7-35.2)

Family size

5 or less persons

More than 5 persons

78.6% (77.0 - 80.3)
21.4% (19.7 - 23.0)

78.6% (77.4 - 79.8)
21.4% (20.2 - 22.6)

Education completed

Not applicable
1to 5 years

6 to 8 years
9to 12 years
13to 17 years
None

16.3% (15.4 - 17.3)
39.9% (38.9 - 40.9)
17.9% (17.3 - 18.5)
16.4% (15.6 - 17.3)
3.7% (3.3- 4.0)
5.7% (4.8- 6.7)

16.2% (15.2 - 17.1)
39.8% (39.0-40.7)
17.6% (17.2 - 18.1)
16.6% (16.0 - 17.2)
3.7% (3.4- 3.9)
6.1% (5.2- 7.0)

Maternal education

1to5vyears

6 to 8 years
9to 12 years
13to 17 years
None

47.9% (46.4 - 49.5)
20.6% (19.3 - 21.8)
13.2% (12.1- 14.4)

1.5% (1.2- 1.8)
16.7% (15.3 - 18.2)

46.3% (45.1 - 47.5)
20.5% (19.5 - 21.4)
14.2% (13.5 - 15.0)

1.4% (13- 1.6)
17.6% (16.4 - 18.8)

Monthly income <7000 9.0% (7.9-10.2) 9.2% (8.2-10.2)
(Taka/month) 7000-8999 16.2% (14.8-17.6) 16.8% (15.8-17.7)
9000-11999 25.8% (24.0-27.6) 25.9% (24.5-27.2)

12000-14999

8

17.8% (16.4 - 19.2)

17.5% (16.6 - 18.4)
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31.2% (28.6-33.7)

30.7% (28.6-32.7)

Primary occupation

Agriculture
Business
Student
Domestic work
Service

Not working
Skilled
Unskilled
Other

6.4% (5.8 - 6.9)
5.9% (5.5- 6.2)
27.9% (27.4 - 28.5)
28.5% (28.1-28.8)
3.7% (3.4- 4.1)
3.2% (2.9- 3.5)
3.8% (3.5- 4.0)
6.8% (6.3- 7.3)
13.8% (13.4 - 14.3)

6.3% (5.8 - 6.8)
5.8% (5.6 - 6.0)
27.5% (27.2 - 27.9)
28.6% (28.4 - 28.9)
3.9% (3.7- 4.2)
3.3% (3.1- 3.5)
3.7% (3.5- 3.9)
7.0% (6.5- 7.4)
13.8% (13.6 - 14.1)

Types of disaster

The most common natural disaster events experienced by respondents were flooding/flash

flooding (43%) and cyclone (35%). The majority of respondents (82%) reported experiencing

one or more natural disasters in the previous five years and of these, two thirds believed

flooding/flash flooding to be the greatest threat followed by cyclones/big storms.

Vulnerability and impact

Respondents were asked which members of the population were most likely to be impacted by

natural disasters. Age was considered to be an important factor with older people (23%) and

children (19%) considered to be most susceptible. Poor socioeconomic status (21%) was

perceived to increase vulnerability to natural disasters. The types of work that was perceived to

be most affected by the natural disaster were farming (32%), labourer jobs (31%) and fishing

(20%).

Drowning during disaster was the primary concern for 87% of the respondents. A small

proportion (10%), of respondents considered health to be a priority during disaster, while debt,

livestock and crop loss were prevailing concerns among the majority of respondents (78%).

Risk and protective factors

The survey asked two separate questions with respect to weather forecast and warning signals.

Only 18% of the respondents reported having received any type of weather forecast

information prior to the most recent natural disaster that they had experienced (Figure 1). The

9
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most frequent sources of weather forecast information mentioned were from television, alarm

or loud speakers, and through friends, families or neighbours.

Figure 1: Sources of weather forecast information (%)

A high proportion of respondents (70%) reported having received warning signals prior to the
onset of natural disaster. Although almost all households (94.8%) had at least one member who
owned a mobile phone, the most common source of warning signal was television followed by

warnings from local authorities and volunteers (Figure 2).

Figure 2: Sources of warning signal information (%)

The majority of respondents (94.8%) reported their household roof to be made of tin and only
3.9% reported to have a concrete roof. Walls were made of tin for 85.2% of households and

brick and plaster for 11% of the households.

Disaster preparedness practices

Among respondents who reported to have experienced a natural disaster, only 19% evacuated
at the time of the disaster. Limited money followed by limited time were identified as the two
most common barriers to disaster preparedness (data not shown). Of the 81% of respondents
who reported not evacuating, 44% believed that it was not required and that an alternative
shelter was not easily accessible, while 38% did not evacuate because of concerns about the
security of their property (25%) and protection of livestock (13%). Less than 5% of community

members were aware of evacuation processes or safe evacuation points/places.

Among respondents who had experienced disaster, only 22% reported moving to an alternate
shelter during the most recent disaster. Of these, all were self-initiated with no rescues

required from residences. Cyclone shelters (54%) were used most often followed by

10
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educational institutions (23%), flood shelter (13%), relative’s home (9%) and community centre

(1%).

oNOYTULT D WN =

9 Qualitative results
1 The interviewee characteristics are presented in Table 2. The four focus groups consisted of two
male groups and two female groups, with characteristics presented in Table 3.

Table 2 Characteristics of in-depth interview participants

18 Table 3 Characteristics of focus group discussion participants

20 Agerange Nineach
21 Gender Occupation

22 (years) group

FGD1 M 30-60 6 Small business owners, fishermen, shop keepers
2% FGD2 M Unknown 6 Business men and fishermen
28 FGD3 F 25-50 6 Housewives

30 FGD4 F 25-50 5 Housewives

35 Four overarching themes emerged from the qualitative data: 1) Perceptions and consequences
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| @p anbiydeibollqig soushy re Gzoz ‘€T sunr uo /wod (wg uadolway//:diy wol papeojumod "6T0Z 11dY ¥ U0 657920-8T0Z-uadolwa/9eTT 0T Se paysiignd 1s11) :uadO NG

of disaster; 2) Insufficient support for the most vulnerable (economically, geographically and
personal physical attributes); 3) Community preparedness and practices; 4) Barriers to disaster
40 response and improving resilience. The four overarching themes were drawn together from key

42 sub themes, which are presented in Table 4 with illustrative quotes.

46 Perceptions of risk and consequences of disaster

Experiences of water-related disaster were common while community perceptions about the

N
O
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cause of such disasters were entrenched in beliefs that disasters were not preventable. This
51 caused disaster-related death to be considered unavoidable, or to occur as a result of “Allah’s
53 will”. However, there was also acknowledgment of the relationship between water-related

55 disasters and climate uncertainty, which was attributed to the impacts of pollution.

58 11
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A major concern for community members was the consequences of disaster on agriculture,
with erosion and loss of crops and livestock having a devastating impact on communities. In
particular, loss of livestock was a significant concern for farmers, and the need to protect
livestock presented a major impediment to evacuation. Similarly, theft and looting were cited
as both a consequence of disaster and an impediment to evacuation. In terms of health
consequences, drowning and illness due to poor sanitation post-disaster were considered to be

major contributors to disaster-related morbidity and mortality.

Insufficient support for the most vulnerable

Respondents frequently reported on the structural weakness of existing dwellings and their
inability to remain structurally sound during a disaster event. A number of personal
characteristics were repeatedly associated with increased vulnerability to drowning. Many of
these surrounded the notion of ‘weakness’ — an inability to move quickly, hold onto stationary
objects when caught in flood waters, swim against currents, climb to safe areas above flood

waters, or carry belongings overhead when crossing flood waters.

A number of characteristics were specific to women, such as the traditional clothing worn
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becoming heavy when wet, or long hair becoming caught on objects preventing escape from
flood waters. Statements were made about the care a woman feels for her children, which
made her a liability to the broader family and there were suggestions that women were less

able than men to maintain calm or plan rationally in high pressure situations.

Community preparedness and practices

Community members interpreted warning signals in different ways, each having their own

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

thresholds for deciding when evacuation is necessary. Previous warning signals given for
seemingly minor events caused many participants to be skeptical about the urgency of signals.
Not all community members owned a TV or radio and as power is often lost during weather

events, so loudspeaker announcements in village settings were considered to be most the
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Government post-disaster relief was only available over short periods of time post-event and in

some cases, was also provided sporadically by NGOs.

Table 4: Key subthemes from qualitative analysis with illustrative quotes

‘salbojouyoal Jejiwis pue ‘Buiuresy |y ‘buluiw elep pue 1xal 01 pale|al sasn 1o} buipnjoul ‘1ybuAdoo Aq palosloid

Theme Key sub-themes Illustrative quotes
Perceptions of | 1. Perceived | 1a. Beliefs “And why these happen, | cannot say. Allah wishes -
risk and causes of that’s why it happens brother. Everything happens
consequences | disaster when Allah wishes.” (P2, M, fisherman and shop
of disaster owner)
1b. Climate “Car, launch, steamer; all these release smoke which
change is harmful for nature and for that reason disaster
takes place.”(FGD2, M, small business owners))
2. 2a. Loss of “We saw many dead bodies of people beside the
Outcomes human life road.” (FGD1, M, business men and fishermen)
of disaster | 2b. Loss of “What is more problem is, the fishes of the pond go
livestock, away. Because of this, the people suffer from
agricultural financial problems. They lose everything.” (P6, F,
land and social worker)
produce
“The storm destroyed all the crops. | don’t know
whether we will get any rice or not from the grain.”
(FGD3, F, housewives)
2c. Damaged | “Now look at that broken house which is left there.
households That house was made newly, it was built only two to
three months ago. Suddenly it was hit by the storm.”
(P7, F, housewife and NGO employee)
2d. Theft “We stay at home because if we leave the house the
things will be stolen. We have nothing else than
these things of the house. That’s why we try to stay
at the houses long as we can.” (P3, M, agricultural
worker)
2e. Damaged | “Children cannot go to school and people have to
public swim to cross the roads. [The market] and cooking
infrastructur | became a great problem.” (FGD4, F, housewives)
e
2f. lliness “When water comes during calamity, if people drink
that water, people suffer from many diseases.” (P6,
F, social worker)
Insufficient 3. Increased | 3a. Gender “During this time [women] are considered as a
support for vulnerabilit | issues burden by other members of the family. They cannot

14

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

* (s3gv) Jnauadns juswaublaosug
| @p anbiydeibollqig soushy re Gzoz ‘€T sunr uo /wod (wg uadolway//:diy wol papeojumod "6T0Z 11dY ¥ U0 657920-8T0Z-uadolwa/9eTT 0T Se paysiignd 1s11) :uadO NG

Page 14 of 28


http://bmjopen.bmj.com/

Page 15 of 28

oNOYTULT D WN =

BMJ Open

15

vulnerable move quickly, cannot come quickly.” (P6, F, social
worker)
“Women are in risk because they wear many clothes
and they have long hair. That hair might be untied
and get stuck or twisted with anything else. They
don’t have that much strength. So they cannot free
themselves.” (FGD2, M, businessmen and fishermen)
3b. “Children can't move alone and don't know how to
Dependence | swim. Someone is needed to guard them. Sometimes
on others kids get lost when they are moving with their parents
as we can hold something to stay safe, but the kids
can't.” (P3, M, agricultural worker)
3c. Close “All of us who were staying near the river bank, lost
proximity to | everything. Everything was broken down.” (P4, M,
water fisherman and labourer)
Community 4. Preparing | 4a. “And we arrange everything properly and tie up with
preparedness | for disaster | Preparation the beam, so that later on we can get everything in
and practices of food and proper order.” (FGD2, M, businessmen and
resources fishermen)
4b. “We put poles to support the house so that it doesn’t
Modifications | fall. We take a thick rope and tie up one end of that
made to rope with the house and tie up the other end of rope
households with a big tree tightly, so that the house doesn’t fall
during cyclone.” (FGD3, F, housewives)
4c. Self- “We make some floating materials with plastic
made safety | bottle of soft drink, or plastic water bottle etc. |
equipment made those floating materials for all the members of

my family.” (P6, F, social worker)

4d. Education

“Now everyone has got training. Everyone knows

on

provided by what is to be done, if there is cyclone. The people of
government | coastal area have now become more conscious.” (P6,
and NGOs F, social worker)
5. 5a. “We receive information through radio and
Protection Heterogeneit | television. We even get to know what type of
at time of y in mode of | disaster is coming. We received signals during Aila.
disaster communicati | Mic was used in our area to aware people.” (P1, M,

assistant teachers)

‘salbojouyoal Jejiwis pue ‘Buiures) |y ‘buluiw elep pue 1xal 01 pale|al sasn 1o} buipnjoul ‘1ybuAdoos Aq palosiloid

5b. Lack of
compliance
to warning
systems

“And another thing is people don’t want to go. As
long as possible they try to stay in their own place. If
they have left their things in that place then they
might have lost their things. People don’t want to
leave their resort in their entire life. That’s why
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problem increases more and people get hurt more by
drowning in water.” (FGD1, M, small business
owners)

5c. Reliance “If we get information about flood, then we will have
on cyclone to move to [the cyclone shelter]. Apart from this we
shelters for don’t have any alternative.” (FGD3, F, housewives)
protection
5d. Cyclone “Cyclone centres are located far from this place. If
shelters not these are located near to us then it would be possible
meeting to go to cyclone centre.” (FGD2, M, business men
community and fishermen)
needs
“Suppose there are two cyclone centres in our area.
Already cracks have been developed in one building.
Moreover they become filled up with people at the
time when signal is shown.” (FGD2, M, business men
and fishermen)
Se. Use of “We took shelter in those people’s houses which
other were better means [than our house]. We took shelter
resilient in those houses which had strong foundation.”
infrastructur | (FGD1, M, small business owners)
e for shelter
5f. Use of “We use banana tree to keep ourselves floating.
Indigenous When there is a flood, we cut down banana trees.
floatation This is the local method. By using these accessories,
methods we can reduce drowning.” (P1, M, assistant teacher)
Barriers to 6. Survival 6a. Lack of “A man in the north was totally puzzled and could
disaster skills, survival skills | decide which way to go with his old father. Then he
response and | rescue and was thinking whether he will save himself or will take
improving resuscitatio his father. Then he tied up his father with a tree so
resilience n that even if he dies at least his dead body will be

found. Later on his father died tied up with that tree.
Later, he was buried in the morning.” (FGD1, M,
small business owners)

“My grandson was seven months old. We put quilt,
pillow in a big metallic utensil and then put him
there and then said, ‘We are old. We cannot go to
the marshy land, we cannot take him. Let him float
on water. If Allah grants him life line then somehow
he will survive and if he has no life line, then he will
not be in this world anymore.” (FGD3, F, housewives)

‘salbojouyoal Jejiwis pue ‘Buiuresy |y ‘buluiw elep pue 1xal 01 pale|al sasn Jo} buipnjoul ‘1ybuAdoo Aq palosloid
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6b. Rescue is

“While saving anyone from drowning he may also

a high-risk die. They have also several risks, like trees or boughs
practice may break and fall on them.” (FGD4, F, housewives)
6¢. ‘[A] clay pot is grinded like powder and that powder
Resuscitation | is rubbed on the body. Then body has to cover with
using cotton so that water can release from his body. And
traditional if his body is moved taking his body on head, then he
methods will remain alive.” (FGD3, F, housewives)
6d. Minimal “If someone gets injured by accident then we have
access to hospital here but don’t have doctor. If someone gets
health seriously injured by accident in that case we have
facilities nothing to do.” (FGD2, M, business men and
post-event fishermen)

7. Disaster | 7a. Multiple | “Then there were help from many places. Not only

relief parties are the government, but also many states of the world
involved in helped then. We helped people [too]; providing
relief various relief: medicines, foods. We volunteered in

these tasks.” (P2, M, fisherman and shop owner)

7b. Bribery “At that time [those] who could give money as bribe
and nepotism | he got that house and money. But [those] who
control relief | actually needed he did not get the house and
distribution money.” (FGD1, M, small business owners)

8. 8a. Improve “Here | would like to emphasize that if the people are

Improving community given more training on calamity, then | think the risk

disaster awareness might be reduced to some extent. Training has to be

resilience imparted to all.” (P6, F, social worker)

8b. Provision
of floatation

“People like us can try to survive if given a ring buoy
or life jacket. By the grace of Allah we might be able

uiurell |y ‘buruiw eyep pue 1xal 01 pale|al sasn 1o} buipnjoul ‘1ybuAdoo Aq palosloid

devices and to live.” (FGD2, M, business men and fishermen)
signals

8c. Generate | “We don’t have any idea who will do it for us. There
political will is no benefit in asking to the members or the

chairman. During the election they promise us a lot
of things which ultimately they don’t fulfil.” (FGD4, F,
housewives)

8d. Construct
more cyclone
centres

“Cyclone centre are not constructed where they are
supposed to be constructed. These are constructed in
the area where people have power and influence. It
would have been very helpful to the people if these
centres could be built after every one and one and
half kilometres.” (FGD1, M, small business owners)
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8e. Improve “If good strong houses can be made, then they can
housing stay much safer. See everyone don’t have the ability
standards to build strong a house. For them, suppose, if a

strong firm house can be made after every 4th or 5th
house, then they can take shelter there. Storm will
not bother much then.” (P2, M, fisherman and shop
owner)

8f. Construct

“If block made of cement or concrete can be thrown

more beside the river bank then the people who live beside
embankment | the river will remain well. And flood water will not be
s, barriers able to come easily. The river is breaking down in
and dams such a way this place will not last long.” (FGD1, M,
small business owners)
8g. Provide “When there is a disaster or flood, then if a service
post-disaster | centre is established, it will be very good for us. The
medical sick need not to be taken to remote areas. Their
service in treatment can be managed from here.” (P2, M,
community fisherman and shop owner)
8h. Use “If anything is announced from mosque, people give
mosques for | more importance to it and obey it. Again if Imam
warning discusses these things, then people will be able to
signals and know more.” (FGD1, M, small business owners)
shelter
8i. Increase “You can plant many trees on the coastal area. That
tree will save us from the stormy wind. But people don’t
plantations plant trees because many of them have no place, no

land or no money.” (FGD2, M, business men and
fishermen)

DISCUSSION

This study has highlighted the considerable challenges confronting communities in disaster

prone regions of Bangladesh in the face of inadequate warning systems, poor understanding

and uptake of evacuation measures, and insufficient relief responses all of which are

heightened for vulnerable sectors, populations in remote geographical areas and those who are

economically deprived. Vulnerabilities to disaster emerged as a confluence of personal and

household factors, and the impacts of disaster presented a heavy burden to communities in

terms of housing, economic losses and the threat of drowning. Despite this, it was evident that

disaster preparedness was not seen as a priority in the community, with a lack of preparedness
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At the community level, there was considerable concern for preserving agriculture and
ultimately livelihoods. Protecting livestock was cited as a major impediment to evacuation and
contributed to disaster vulnerability. Individual and community level factors were key

contributors to vulnerability, in particular house construction, age and gender.

Women were perceived to be more vulnerable than men, which was consistent with previous
research 816; however in high income settings, men have a higher mortality attributed to flood
related-drowning ©. This is indicative of the “socially determined” role of women in many LMICs
and is aligned with an emerging focus in disaster literature on the role of women and how this
contributes to vulnerability 8146 |n Bangladesh, this is related to the socioeconomic status of
women, health status and perpetration of violence against women 1. A cross-sectional survey
with mothers spanning two floods in Bangladesh in 2007, reported 86% of women experienced
intimate partner violence (physical, emotional, sexual and sustenance abuse) during a flood *’.
This study also reported that both unintentional injury (cuts, falls, drowning etc.) and parental
violence against children is increased during flooding disaster 7. Perpetration of parental
violence (physical, emotional and sustenance abuse) against children was highest in low
socioeconomic families, in families with household unemployment and among mothers;
particularly mothers engaged in domestic work (not employed) and those experiencing
intimate-partner violence, all of which related to the extreme survival pressure. While women
are seen as vulnerable to disaster and disaster-related trauma, there is great opportunity to
empower and educate women in disaster preparedness and management practices to promote

community resilience.

Natural disasters have a number of long-term indirect impacts on vulnerable populations.
Communities repeatedly exposed to disasters may experience forced migration, either to urban
centres or onto other hazard prone land.! This contributes to rising land pressure, rapid
urbanisation and a breakdown of community and social structures which disproportionally
affects the poorest members of the population, increasing marginalisation.'® A lack of stability

and security establishes a poverty cycle?° and enhances existing issues surrounding gender and
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— =]
22 increased Government ownership and coordination could see considerable gains, however § NA
w
> -
j; better engagement with stakeholders at the community and policy level is needed to ensure a S §
Q o
49 community owned approach to promoting disaster resilience. & 9;;'
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All initiatives implemented should focus on empowering communities to mitigate disaster risk
locally. This will assist in the promotion of cost-effective, local approaches to disaster
preparedness, such as homemade personal floatation devices made from community sourced
and readily available materials. The findings report on how communities/society in rural
Bangladesh have organized themselves to increase resilience and manage disasters more

effectively.

Participants reported not using cyclone shelters, however over-crowding of shelters was also
reported as a deterrent. Community ownership with respect to consultation on shelter location,
feasibility and usability of infrastructure to access shelters might address some of the mistrust
in governance/disaster management. This may be aided by building and using community
infrastructures such as schools or mosques as disaster shelters, which would be an efficient and
acceptable use of resources. Finally, whilst the community reported poor access to health
services generally, this was compounded during disasters when it was clear that the health

systems were non-existent; the need for resilient health systems cannot be over-stated.

Resilience will also depend upon the capacity of disaster management practices to be adjusted

in a timely manner, in response to changing community priorities and the changing local
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environment. There should be a focus on reducing internal community conflicts caused by the
provision of external resources to promote cohesive, united, community-based response to
disaster. This would be aided by formal disaster committees, which would be helpful not only
as an entity but for understanding and addressing concerns on distribution of resources within
the population; however, to be effective this also needs to be monitored. The aim of these
committees could be to prepare the local population for disaster and take leadership in

assisting community members at the time of disaster. To be effective, committee members
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would need external training (provided by government and/or NGOs) at regular intervals on
various aspects of disaster preparedness, rescue and relief. Importantly, these committees

should consist of a diverse range of community members who are part of the committee at an
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equal rank, including women and the elderly. Furthermore, committees should be Government

resourced and be in regular contact with government agencies and NGOs operating locally.

oNOYTULT D WN =

9 CONCLUSION

1 This study has highlighted the challenges facing water-related disaster prone region of
Bangladesh. The results confirm previous research that emphasize the vulnerability of
communities in the face of inadequate warning systems and poorly coordinated disaster
16 responses, particularly for vulnerable/disadvantaged sectors of the community including the
18 elderly, women, low socioeconomic families and those whose livelihood is rooted in agriculture.
20 This research calls for increased government investment in systems level responses that
22 empower communities and promote resilience. Further research can support this by addressing
the systems level challenges to promoting disaster resilience, and investigating how existing

community strengths can be leveraged to implement locally-owned solutions.
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ABSTRACT

Objectives:

To investigate the impact of natural disasters on communities in the Barisal division of

Bangladesh, exploring community approaches to disaster preparedness and mitigation.
Setting:

Communities in all districts of the Barisal division of Bangladesh.

Participants:

Quantitative data was collected through a cross-sectional household survey with household
heads, mothers and other adults aged 18 years and above (n=9,263 households visited, data
collected for n= 38,981 individuals). Qualitative data was collected through in-depth interviews
(n=7) and focus group discussions (n=23) with key informants from the community residing in

Barisal.
Outcome measures:

Quantitative research recorded features of natural disaster events from the previous five years,
documenting risk factors that increase vulnerability to disaster, the use of disaster warning
systems, and evacuation processes at the time of disaster. Qualitative research investigated
disaster risk perceptions, experiences during and following disaster, and disaster preparedness

practices.
Results:

The survey response rate was 94.7%. Exposure to disaster in the last five years was high (82%)
with flooding followed by cyclones considered the greatest threats. Awareness of evacuation
processes was low, and only 19% of respondents reported evacuating their homes at the time
of disaster. Drowning during disaster was the primary concern (87%), followed by debt,
livestock and crop loss (78%). The qualitative data amalgamated into four overarching themes:

1) Perceptions and consequences of disaster; 2) Insufficient support for the most vulnerable; 3)

2
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Community preparedness and practices; 4) Barriers to disaster response and improving

resilience.

Conclusions:

oNOYTULT D WN =

10 Critical to achieving disaster resilience is increased government investment in infrastructure
12 and systems level responses that empower communities. Further research can support this by
14 addressing the community challenges to promoting disaster resilience, and investigating how

16 existing community strengths can be leveraged to implement locally owned solutions.
18 Trial registration:
N/A

23 Strengths and Limitations

25 e To our knowledge, this is the first large scale study reporting on context of disasters,

27 using mixed methods from a LMIC.

e This study was conducted in a LMIC prone to water-related disasters and the results
may not be generalizable to other LMIC settings; however the qualitative focus group

32 discussions and in-depth interviews spanned a diverse array of participants and yielded

34 rich data that greatly contextualized the cross-sectional survey
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36 e Consultations with government representatives are likely to have provided additional
38 insight into existing government initiatives targeted at disaster preparedness and

40 response
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INTRODUCTION

Climate-related disasters significantly impact the health, personal security and livelihood of
individuals, communities and societies. Between 1998 and 2017, climate-related disasters were
the cause of over 1.3 million deaths worldwide, and resulted in a further 4.4 billion people
sustaining injuries, becoming homeless, displaced or requiring emergency assistance 1. The
impacts of climate related disaster are most severely experienced by those living in low- and
middle-income countries (LMICs) who have a higher dependence on natural resources and who
are exposed to higher rates of socio-economic disadvantage which prevents the development
of coping capacity 2. One such country is Bangladesh, which is highly prone to flooding due to
the annual monsoon rainfalls and extensive low lying floodplains that cover an estimated 80%
of the densely populated country 3. With a population of over 165 million, it is estimated that
more than two thirds of people in Bangladesh live in regions at risk of floods and one quarter
live in regions at risk of cyclone 4. The consequences of flooding in this context include the
threat of diarrhoeal disease, lack of access to safe drinking water, loss of housing, livestock,
crops, livelihood activities and drowning in floodwaters 3. Additionally, tropical cyclones are an
annual occurrence, which directly contribute to flooding and in turn, drowning-related

mortality and morbidity 4.

There is an increasing global focus on strengthening disaster risk reduction through improved
surveillance, information exchange, early warning systems and capacity building in disaster
prone countries. From 2005 to 2015, global governments committed to implementing the
Hyogo Framework for Action as a guideline for reducing disaster risk through resilience building
at both the national and local levels >. More recently, the Sendai Framework for Disaster Risk
Reduction 2015-2030 was adopted by the United Nations member states in March 2015. The
framework represents the next phase of targets and priorities globally, recognising the threat
that climate change and disaster risk pose to achieving the Sustainable Development Goals

(SDGs) ®.

4
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2 The risk of natural disasters in Bangladesh is projected to increase with changing weather 2
5 patterns associated with extreme vulnerability to climate change 3478, In the face of growing ﬁ'
6 c
7 climate uncertainty, there is an urgent need to understand disaster practices and promote %
8 =
9 community disaster resilience. In 1991, Cyclone Gorky struck Bangladesh, claiming the lives of §
10 _ _ - : e
1 138,000 people. This event has spurred improvements in disaster warning systems and s 5
® B

12 . . . Q
13 increased shelter uptake over the last 20 years 42 however, there remain considerable 0] Q
O

o
1‘5‘ challenges in fostering disaster resilience at all levels. Currently, there is only fragmented < %
o ©
16 information available on the consequences of natural disasters in Bangladesh and on existing 2 3
17 a 3
18 practices associated with disaster mitigation. Through identifying gaps in current processes, oo
19 2 R
20 targeted interventions may be implemented to strengthen existing approaches to disaster % §
21 5 ©
22 preparedness, with a focus on disaster risk reduction. Therefore, this study aims to investigate e 3
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;i the impact of natural disasters on communities in the Barisal division of Bangladesh, exploring E ma
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(207, R
;Z community disaster preparedness, responses to disaster at time of onset, and health seeking §3'§
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27 behaviours following disaster events. This information is anticipated to contribute to future 8% o
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29 disaster resilience planning activities for the region. oz
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g? The Barisal division is located in south central Bangladesh and is comprised of six districts and > §
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literature was available regarding Knowledge, Attitude and Practices for disaster resilience from
LMICs, a mixed methods approach was used to gain an in-depth understanding of behaviors,

perceptions and responses to disaster.

Patient and Public Involvement

Drowning was identified as a priority health issue through the 2014 Bangladesh Demographic
and Health Survey, which collected data from 18,000 residential households nation-wide. 10
Data collection instruments for this present study were developed by the project team in
alignment with Bangladesh Health and Injury Survey findings!, designed to investigate notable
drowning-related outcomes in greater depth. All data collection tools were trialled with end
users prior to their use in this study, investigating their readability, clarity and the relevance of
questions included. Study results were triangulated among key informants and consultations
and were used to inform the development of pilot interventions for improving water safety and

reducing drowning in community settings in Bangladesh.

MATERIALS AND DATA COLLECTION

Quantitative

The survey was conducted September 2016 — February 2017 (over a six month period), using a
multi-stage cluster sampling method. The survey was conducted as a baseline measure for a
larger intervention-based drowning reduction project to be implemented in selected districts of
the Barisal division from 2017 to 2020. The sample size (n=385,000) was chosen based on the
sample required for the previous Bangladesh Health and Injury Survey!?, with the margins of 95%

Confidence Intervals providing evidence of sufficient sample size.

Briefly, the sample selected represents all districts within the division. Upazilas from the districts
were randomly selected to be included in the project, with further random selection used to
identify villages/sites within each upazila for data collection. Within each village, households
were selecting using the EPI sampling method 2. The disaster subsample (10%, n=38,981) was
selected from the main sampling frame by selecting every household with computer generated

ID ending in ‘0. Questions presented to participants within the disaster sub-sample were

6
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primarily focused on post-disaster practices at the time of disaster to assess the acceptability, 2

i ly f d t-disast t t the t f disaster t th tabilit =

5 reliability and coverage of existing warning systems. The survey questions are available as ﬁ'
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. (e}

7 Supplementary File 1. =

8 =

)

9 o

10 13 Ei

n Trained data collectors, local to each participating community, used pre-tested structured = 2

12 o =

=g w

13 guestionnaires to collect information from household heads, mothers or any adult above 18 g 2

14 < 32

15 years through face-to-face interviews. One adult was interviewed per household, who reported g 3

16 . S g

17 data on behalf of all household members. An electronic data capture system (REDCap) was & 5

2 B

12 used on tablets for data collection 13. To ensure data quality and accuracy, trained supervisors =5 %
[¢]

Z o

;? observed and checked 10% collected data and re-interviewed 2% of households. The survey s @
>

o @]

22 consisted of questions on knowledge, attitudes and perceptions/practices for community s 2

23 c >
c

24 drowning and disaster risk, and about experiences of natural disaster in the previous five years. e ms

25 AN

26 Data were collected on demographic characteristics, and on socio-economic status using an Sa g

27 T2,

28 index developed for the 2014 Bangladesh Demographic and Health Survey.1? gg §
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29 RLs

30 =g
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31 Qualitative 252

> 553

33 Purposive sampling was used to identify key informants from the community for in-depth ggi

34 2mz

35 interviews and focus group discussions. For inclusion in the study, participants were required to 591

36 e g

37 have resided within Barisal for at least six months prior to data collection. Separate male and > %

38 s o

39 female discussion groups were arranged to align with cultural practices. The interviews and s 2
>

Q 3

2(1) focus group discussions were semi-structured and conducted by trained research assistants in o E
=]

2 3

g community locations that were acceptable and accessible to participants. Consent was g iy

]

44 obtained prior to commencing data collection; interviews lasted between 40-60 minutes, whilst ) §

45 ® o

46 focus group discussions lasted between 1-1.5 hours. The interview and focus group discussion % &

47 e N

48 guides included questions related to: 1) disaster risk perceptions; 2) experiences of natural Q §

49 : : : : : — & 2

50 disaster; 3) disaster preparedness practices. Questions aimed to identify examples of good ’ z

]

g; practice in disaster preparedness from community settings to include in future comprehensive §

vs)

gi disaster resilience planning activities. Further, questions aimed to explore gaps in current =

=

55 disaster preparation, management and relief processes that have potential be addressed E
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through targeted interventions. Interview and focus group discussion guides are available as

Supplementary File 2.

Interviews and focus group discussions were conducted in Bengali, audio-recorded, translated
and transcribed in English. To minimise data loss, interviews were jointly translated and
transcribed by the interviewing researcher and the translator, and a member of the research
team checked the translated transcripts for accuracy. Interviews ceased when saturation of

meaning was considered to have occurred.

ANALYSIS

Quantitative

Descriptive analysis (counts and percentages) was performed on variables relating to disaster
knowledge, attitudes and behaviour variables. All data were analysed using SAS 9.4 with

SAS/STAT 14.2 (SAS Institute, Cary, NC, USA).

Qualitative

Transcripts were imported into NVivo qualitative data analysis software (QSR International Pty
Ltd. V.11, 2015). Content analysis was applied to the transcripts whereby overarching themes
were initially developed followed by deductive thematic coding of the data. NVivo was used to
arrange the text according to codes and manage the codes in the interpretive phase. Two

researchers independently conducted the coding and arrived at consensus on the analyses.

RESULTS

Quantitative results

A total of 95,124 households were visited, of which 92,616 household representatives were
available for completing the survey (this corresponded to data gathered for n= 385,127
individuals; response rate 94.7%). There was an average household size of 4.2 members. For
the disaster toll sub- sample of (n=9,263 households visited, data collected for n= 38,981

individuals) was completed. There were no meaningful differences in the socio-demographic

8

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 8 of 45

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublaosug
| @p anbiydeibollqig soushy re Gzoz ‘€T sunr uo /wod (wg uadolway//:diy wol papeojumod "6T0Z 11dY ¥ U0 657920-8T0Z-uadolwa/9eTT 0T Se paysiignd 1s11) :uadO NG


http://bmjopen.bmj.com/

Page 9 of 45 BMJ Open

1 ° =
2 2
2 characteristics of the full household survey sample and the disaster subsample (Table 1). All %
Z following results reported are for the survey disaster sub-sample. These findings are reported in g

c
7 line with the Consolidated Criteria for Reporting Qualitative Research statement, which %

=
g supports transparency in reporting qualitative research (Supplementary File 3). %
10 T z
11 S o
12 . . . & &
13 Table 1. Socio-demographics of the full household survey and disaster survey subsample 0] §
14 Full household ‘% %
12 Disaster subsample sample § }E
17 n=38,981 (95%Cl) n=385,127, (95%Cl) 5
18 Age (years) Infant 2.0% (1.8- 2.2) 2.0% (1.9- 2.0) S
19 1-4 8.1% (7.8- 8.5) 8.2% (8.0- 8.3) 2
20 5-9 11.0% (10.7-11.4) 10.7% (10.5-10.8) 5 &
;; 10-14 10.8% (10.5-11.1) 10.7% (10.6 - 10.9) é =)
23 15-17 5.9% (5.6 - 6.2) 6.0% (5.9- 6.1) E 4;
24 18-24 13.6% (13.1-14.1) 14.0% (13.8-14.2) emg
25 25-39 24.6% (24.0-25.2)  24.1% (23.7 - 24.4) ggg
20 40-59 17.1% (16.6-17.5)  17.5% (17.3-17.7) 2go
28 60 + 6.8% (6.4- 7.1) 6.9% (6.7- 7.1) gg §
29 Sex Male 49.1% (48.5-49.8) 49.2% (48.8 - 49.5) 5‘;”%
30 Female 50.9% (50.2-51.5) 50.8% (50.5-51.2) 53 §
2 Marital status Married 50.4% (49.9-50.9)  50.6% (50.3-51.0) 25a
33 Never Married 45.7% (45.2-46.2) 45.3% (45.1-45.6) g;g
34 Divorced 0.3% (0.2- 0.4) 0.3% (0.3- 0.4) 3 % =
35 Widow/Widower 3.4% (3.2- 3.7) 3.5% (3.4- 3.7) E@;r
g? Separated 0.2% (0.1- 0.2) 0.2% (0.2- 0.2) > 3
38 Type of family Nuclear Family 67.5% (65.4-69.7) 66.6% (64.8 -68.3) 33
39 Extended Family 32.5% (30.3-34.6) 33.4% (31.7-35.2) g: 3
40 Family size 5 or less persons 78.6% (77.0-80.3) 78.6% (77.4-79.8) 2 %
Z; More than 5 persons 21.4% (19.7-23.0)  21.4% (20.2 - 22.6) 2 S
43 Education completed Not applicable 16.3% (15.4-17.3) 16.2% (15.2-17.1) 3 9
44 1to 5years 39.9% (38.9-40.9) 39.8% (39.0-40.7) S
45 6 to 8 years 17.9% (17.3-18.5) 17.6% (17.2-18.1) 3 E
j? 9to 12 years 16.4% (15.6-17.3) 16.6% (16.0-17.2) s ©
48 13 to 17 years 3.7% (3.3- 4.0) 3.7% (3.4- 3.9) g §
49 None 5.7% (4.8- 6.7) 6.1% (5.2- 7.0) 3 =2
50 Maternal education 1to5years 47.9% (46.4-49.5) 46.3% (45.1-47.5) %
g; 6 to 8 years 20.6% (19.3-21.8)  20.5% (19.5-21.4) =
53 9to 12 years 13.2% (12.1-14.4) 14.2% (13.5-15.0) @
54 13to 17 years 1.5% (1.2- 1.8) 1.4% (1.3- 1.6) %
55 None 16.7% (15.3-18.2) 17.6% (16.4-18.8) S
56 =l
57 é
58 9 g
59 @
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Monthly income <80 9.0% (7.9-10.2) 9.2% (8.2-10.2)
(USD/month) 80-99 16.2% (14.8-17.6) 16.8% (15.8-17.7)
100-139 25.8% (24.0-27.6) 25.9% (24.5-27.2)
140-179 17.8% (16.4-19.2) 17.5% (16.6-18.4)
800+ 31.2% (28.6-33.7) 30.7% (28.6-32.7)
Primary occupation Agriculture 6.4% (5.8- 6.9) 6.3% (5.8- 6.8)
Business 59% (5.5- 6.2) 5.8% (5.6 - 6.0)
Student 27.9% (27.4-28.5) 27.5% (27.2-27.9)

Domestic work

28.5% (28.1 - 28.8)

28.6% (28.4 - 28.9)

Service 3.7% (3.4- 4.1) 3.9% (3.7- 4.2)
Not working 3.2% (2.9- 3.5) 3.3% (3.1- 3.5)
Skilled 3.8% (3.5- 4.0) 3.7% (3.5- 3.9)
Unskilled 6.8% (6.3- 7.3) 7.0% (6.5- 7.4)
Other 13.8% (13.4-14.3) 13.8% (13.6-14.1)

Types of disaster

Using a recall period of five years, the most common natural disaster events experienced by
respondents were flooding/flash flooding (43%) and cyclones (35%). The majority of
respondents (82%) reported experiencing one or more natural disasters in the previous five
years. Of these respondents, two thirds believed flooding/flash flooding to be the greatest

threat, followed by cyclones/big storms.

Vulnerability and impact

Respondents were asked which members of the population were most likely to be impacted by
natural disasters. Age was considered to be an important factor with older people (23%) and
children (19%) considered to be most susceptible. Poor socioeconomic status (21%) was
perceived to increase vulnerability to natural disasters. Occupations perceived to be most

affected by the natural disaster were farming (32%), labourer jobs (31%) and fishing (20%).

Drowning during disaster was the primary concern for 87% of respondents. Debt, livestock and
crop loss were prevailing concerns among the majority of respondents (78%), while just 10% of

respondents considered health to be a priority issue during disaster

Risk and protective factors

10
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(&
2 2
@
2 The survey asked two separate questions with respect to weather forecast and warning signals. 2
5 Only 18% of the respondents reported having received any type of weather forecast ﬁ'
6 c
7 information prior to the most recent natural disaster that they had experienced. The most %
8 =
9 frequent sources of weather forecast information mentioned were from television (30%), alarm §
10 0 ©
1 or loud speakers (20%), and through friends, families or neighbours (18%). s 5
12 8 B
13 3 2
o
1‘5‘ A high proportion of respondents (70%) reported having received warning signals prior to the s %
o ©
16 onset of natural disaster. Although almost all households (95%) had at least one member who 2 i
17 a o
18 owned a mobile phone, the most common source of warning signal was television (45%) f ®
19 2 R
20 followed by warnings from local authorities (21%) and volunteers (21%). % §
2 E
22 g a
;i The majority of respondents (95%) reported their household roof to be made of tin and only 4% § gn“j:;
(207, R
;Z reported to have a concrete roof. Walls were made of tin for 85% of households and brick and 2o 3
23 ©
27 plaster for 11% of the households. 23o
28 589
-3
29 RLs
30 ) . 538
31 Disaster preparedness practices a%,g
32 ot I
33 Among respondents who reported to have experienced a natural disaster, only 19% evacuated g.,);g
3@
g;’ at the time of the event. Limited money followed by limited time were identified as the two e
R
Q- T
g? most common barriers to disaster preparedness (data not shown). Of the 81% of respondents > §
- o
38 who reported not evacuating, 44% believed evacuation was not required, 38% believed an g E
39 -
40 alternative shelter was not easily accessible, 25% did not evacuate due to concerns about the a 3
41 g 8
42 security of their property and 13% remained to protect livestock. Less than 5% of community o 3
43 3 S
44 members were aware of evacuation processes or safe evacuation points/places. 5 ;
45 T o
46 > B
j; Among respondents who had experienced disaster, 22% reported moving to an alternate S §
Q o
49 shelter during the most recent event. All reported moves were self-initiated with no rescues & i
50 S
51 required from residences. Cyclone shelters (54%) were used most often used for evacuation %
52 o
53 followed by educational institutions (23%), flood shelters (13%), relative’s homes (9%) and g
54 =
55 community centres (1%). &
56 3
57 é
58 11 g
59 @
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Interviewee characteristics are presented in Table 2. Four focus groups were conducted

consisting of two male groups and two female groups, with characteristics presented in Table 3.

Table 2 Characteristics of in-depth interview participants

Age
Gender range Occupation Disaster-related role
(years)
P1 M 35-39  Assistant teacher at Opens the doors of the local cyclone centre
high school and escorts people inside
P2 M 30-34 Fisherman and shop Delivers disaster warning signal through
owner mic in village
P3 M 30-34  Agricultural worker Not specified
P4 M 35-39  Fisherman and Member of village disaster committee
labourer
P5 F 25-29  Assistant teacher at Opens the doors of the school building and
primary school escorts people inside for shelter
P6 F 35-39  Social worker Educates villagers on disaster
preparedness, assists in delivering warning
signal, helps vulnerable people evacuate
households, leads search parties
P7 F 25-29  Housewife and Vice president of village disaster committee

employee of family

planning NGO

(administrative role)

Table 3 Characteristics of focus group discussion participants

Age range

Gender

(years)

N in each

Occupation

group
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FGD1 30-60 6 Small business owners, fishermen, shop keepers
FGD2 Unknown 6 Business men and fishermen
FGD3 25-50 6 Housewives
FGD4 25-50 5 Housewives

Four overarching themes emerged from the qualitative data: 1) Perceptions and consequences

of disaster; 2) Insufficient support for the most vulnerable (economically, geographically and

personal physical attributes); 3) Community preparedness and practices; 4) Barriers to disaster

response and improving resilience. The four overarching themes were drawn together from key

sub themes which are available in Supplementary File 4, together with illustrative quotes.

Perceptions of risk and consequences of disaster

Community members perceived disasters to not be preventable and viewed disaster-related

death as unavoidable, or to occur as a result of “Allah’s will”. There was some acknowledgment

of the relationship between water-related disasters and climate uncertainty, which was

attributed to the impact of pollution.

“And why these happen, | cannot say. Allah wishes - that’s why it happens brother. Everything

happens when Allah wishes.” (P2, M, fisherman and shop owner)

A major concern for community members was the consequences of disaster on agriculture,

with erosion and loss of crops and livestock having devastating impacts on livelihood.

“The storm destroyed all the crops. | don’t know whether we will get any rice or not from the

grain.” (FGD3, F, housewives)

In particular, loss of livestock was a significant concern for farmers, and the need to protect

livestock presented a major impediment to evacuation. Similarly, theft and looting were cited

13
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as both a consequence of disaster and an impediment to evacuation. In terms of health
consequences, drowning and illness due to poor sanitation post-disaster were considered to be

major contributors to disaster-related morbidity and mortality.

Insufficient support for the most vulnerable

Respondents frequently reported on the structural weakness of existing dwellings and their
inability to withstand a disaster event. A number of personal characteristics were repeatedly
associated with increased vulnerability to drowning. Many of these surrounded the notion of
‘weakness’ — an inability to move quickly, hold onto stationary objects when caught in flood
waters, swim against currents, climb to safe areas above flood waters, or carry belongings
overhead when crossing flood waters. Many of characteristics were specific to women, with
traditional clothing worn becoming heavy when wet, or long hair becoming caught on objects

preventing escape from flood waters.

“Women are in risk because they wear many clothes and they have long hair. That hair might be
untied and get stuck or twisted with anything else. They don’t have that much strength. So they

cannot free themselves.” (FGD2, M, businessmen and fishermen)

Statements were made about the care a woman feels for her children making her a liability to
the broader family. There were mentions that women were less able than men to maintain

calm or plan rationally in high pressure situations.

Community preparedness and practices

Participants discussed a number of approaches to preparing their households prior to disaster.
These included securing food and valuables in safe, waterproof storage places, reinforcing
households with rope and tarp, and creating floatation devices for family members from empty

plastic soft drink bottles in case of flooding.

14
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“We put poles to support the house so that it doesn’t fall. We take a thick rope and tie up one
end of that rope with the house and tie up the other end of rope with a big tree tightly, so that

the house doesn’t fall during cyclone.” (FGD3, F, housewives)

A variety of sources were used to communicate warnings in community settings prior and
during disasters. Not all community members owned a TV or radio, and as power is often lost
during weather events, loudspeaker announcements in village settings were considered to be
most the effective warning signal. These announcements appeared to be predominantly
coordinated by NGOs. Warning signals were either based on a 10-point scale which indicates
event severity, or were a simple call for evacuation, directing community members towards
cyclone shelters and other protected areas of the community. Community members
interpreted warning signals in different ways, with individuals having different thresholds for
deciding when evacuation was necessary. Previous warnings given for seemingly minor events

caused many participants to be skeptical about the urgency of signals.

“And another thing is people don’t want to go. As long as possible they try to stay in their own
place. If they have left their things in that place then they might have lost their things. People
don’t want to leave their resort in their entire life. That’s why problem increases more and

people get hurt more by drowning in water.” (FGD1, M, small business owners)

Many drowning deaths were reported to be caused by people evacuating their households
after not responding to early warnings. Despite this, evacuation was considered an
inconvenience to community members due to difficulties with transporting less-mobile people
and the looting that frequently occurs when households are left unattended. One participant
reported thieves staging false disaster warning signals for an opportunity to rob empty
households.

“We stay at home because if we leave the house the things will be stolen. We have nothing else
than these things of the house. That’s why we try to stay at the houses long as we can.” (P3, M,

agricultural worker)

15
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Barriers to disaster response and improving resilience

Although there were a number of approaches documented towards disaster preparedness,
management and relief, many of these were considered to be unreliable or unsustainable.
Many participants discussed disaster management education provided by NGOs in community
settings. Although useful, these education programs were reported to be sporadic and with
varied content. A lack of resources limited the extent individuals were able implement the
practices taught. Consequently, disaster preparedness was predominately managed by

individual community members.

Government initiatives were primarily focused on protection at time of disaster and relief post-
disaster. A number of cyclone shelters had been built by government in community settings and
were frequently used by the most vulnerable members of the community at the time of
disaster. Despite this, cyclone shelters were reported to be difficult to access due to unsafe
roads and long distances between shelters. Furthermore, shelters were reportedly over-

crowded, with poor structural quality, and were potentially unsafe places for women.

“Suppose there are two cyclone centres in our area. Already cracks have been developed in one
building. Moreover they become filled up with people at the time when signal is shown.” (FGD2,

M, business men and fishermen)

There was a clear lack of faith in governance, with many comments concerning unequal

distribution of government relief post-disaster, driven by bribery and nepotism.

“At that time [those] who could give money as bribe he got that house and money. But [those]

who actually needed he did not get the house and money.” (FGD1, M, small business owners)

Government post-disaster relief was only available over short periods of time post-event and in

some cases, was also provided sporadically by NGOs.

16
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1 fan
2 2
3 5
4 =
5 DISCUSSION -
° E
7 This study has highlighted the considerable challenges confronting communities in disaster %
8 =
9 prone regions of Bangladesh in the face of inadequate warning systems, poor understanding §
10 . . - . o7
1 and uptake of evacuation measures, and insufficient relief responses. Each of these challenges s 5
(9] |

12 . . . . . Q
13 are heightened for populations in remote geographical areas and those who are economically 0] Q
O

o
1‘5‘ deprived. The impacts of disaster presented a heavy burden to communities in terms of < %
o ©
16 housing, economic losses and the threat of drowning and illness. Identifying these issues 2 i
17 a o
18 highlights areas of priority to address through interventions. Increasing commitment from % ®
19 2 R
20 government to address disaster risk was viewed as a crucial step towards reducing disaster- % §
21 5 ©
22 related devastation. As a result, further investigation into policy interventions to improve e 3
e »
;i governance surrounding this issue is required. Further, the need for community to self-manage § gn“j:;
(207, R
;Z disaster risk was considered a priority. This study identified several community strengths that §3'§
23 ©
27 could be built upon as part of a comprehensive disaster resilience plan that fosters this 8% o
28 85 =
-3
29 approach. cus
30 =g
31 2-38
32 o . . e . . . . a3
33 A major impediment identified to effective disaster preparedness was the efficacy of warning g.,);g
3@z
g;’ systems. Despite high levels of mobile phone penetration in Bangladesh, the majority of survey e
R
Q- T
g? respondents did not receive warnings through this means and instead relied on television (45%) > §
- o
38 and warnings from local authorities and volunteers (21%). There was significant heterogeneity g E
39 -

>
40 in understanding and heeding warning signals, which contributed to a reluctance for e 3
41 g 8
42 evacuation. Warning signal efficacy was impacted by loss of electricity during flooding and poor o 3
43 . . : : . : : . : 5 3
44 community confidence in warning systems. This is consistent with the Osti and Nakasu 3 review 5 o
- 3
22 of inadequate warning systems across 10 southern and eastern Asian countries during 21 fatal § NA
w

> -

j; flood events. The authors reported flood warning systems to be unreliable and the content of S §
Q o
49 warnings to be too technical for community members. Taken together, these findings have & i
50 S
51 critical implications for future research relating to appropriate messaging and the use of mobile %
52 o
53 technology as an avenue for early warning with high coverage. g
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55 E
56 =l
57 é
58 17 g
59 @

60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

18

There is significant unmet community need for effective disaster response, which must be
addressed to move towards ensuring disaster resilience rather than recovery. While
communities demonstrated strength with self-reliance, a systems level approach was required
to support the development of disaster resilience. There is limited insight into the ongoing
mental health effects of disaster and how this impacts community resilience in disaster prone
regions 4. However, the present findings confirm previous research that indicates disaster has a
traumatic impact on families and communities. This signifies the need for a mental health
workforce that are competent in disaster-related trauma and are responsive to the community
in terms of culture, traditions, language and local practices . Further research is critical to
understanding the impact of psychological trauma, which women may be more affected by

than men, on community disaster resilience

At the community level, there was considerable concern for preserving agriculture and
ultimately livelihoods. Protecting livestock was cited as a major barrier to evacuation and a
significant contributor to disaster vulnerability, with 78% of survey participants reporting
prevailing concerns about debt, livestock and crop loss at the time of a disaster event.
Individual and community level factors were key contributors to vulnerability, in particular

house construction, age and gender.

Women were perceived to be more vulnerable than men, which was consistent with previous
research °16; however in high income settings, men have a higher mortality attributed to flood
related-drowning 7. This is indicative of the “socially determined” role of women in many
LMICs and is aligned with an emerging focus in disaster literature on the role of women and
how this contributes to vulnerability ° 1416, In Bangladesh, this is related to the socioeconomic
status of women, health status and perpetration of violence against women 6. A cross-
sectional survey with mothers spanning two floods in Bangladesh in 2007, reported 86% of
women experienced intimate partner violence (physical, emotional, sexual and sustenance
abuse) during a flood 8. This study also reported that both unintentional injury (cuts, falls,

drowning etc.) and parental violence against children is increased during flooding disaster 18.

18
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2 Perpetration of parental violence (physical, emotional and sustenance abuse) against children 2
5 was highest in low socioeconomic families, in families with household unemployment and ﬁ'
6 c
7 among mothers; particularly mothers engaged in domestic work (not employed) and those %
8 =
9 experiencing intimate-partner violence, all of which related to the extreme survival pressure. §
10 . . . . o7
1 While women are seen as vulnerable to disaster and disaster-related trauma, there is great s 5
12 . . 8 B
13 opportunity to empower and educate women in disaster preparedness and management g
O

o
14 practices to promote community resilience. 1 < 32
15 g 3
16 c
17 a 3
18 Natural disasters have a number of long-term indirect impacts on vulnerable populations. oo
19 3 S
20 Communities repeatedly exposed to disasters may experience forced migration, either to urban c §
21 5 ©
22 centres or onto other hazard prone land.? This contributes to rising land pressure, rapid e 3
°

2 N~ . . . . . =
22 urbanisation and a breakdown of community and social structures which disproportionally E ma
[ i
(207, R
;Z affects the poorest members of the population, increasing marginalisation.?° A lack of stability §3'§
230
27 and security establishes a poverty cycle?! and enhances existing issues surrounding gender and 8% o
28 85 =
29 social inequality.?? The under- age marriage and trafficking of young girls has been reported to ég%
30 =5 2
31 increase following disaster as children lose their parents, parents are unable to afford %%g
32 . . . . . . . a3
33 education due to disaster repair costs, or as schools are destroyed during disaster, impacting g.,);g
. . 3 UJE
g;’ social-determinants of health adversely.?3 gj@g
36 ez
3
37 § .g.
38 Implication for practice g o}
39 -

>
40 Improve commitment from government e 3
4 5 8
42 Given the population density and scarce resources in the context, greater investment in o 3
43 . . . 3 S
44 preparedness and education rather than management and recovery is needed in Bangladesh. 5 o
- 3
22 Disaster management was primarily undertaken by the NGOs/ multi- laterals, which was § NA
w

> -

j; reported to be inconsistent. There is a need for improved coordination between relevant S §
Q o
49 government agencies and NGOs to: 1) prevent overlap of interventions in certain areas and & 9;;'
50 S
51 support areas/communities currently without any interventions; 2) ensure the interventions g
(@]
52 o
53 available are consistent and offered to a high standard; 3) ensure post-disaster aid is distributed g
54 . . o e 5
55 using regulated processes to areas of most need; and 4) ensure allocation of funding is fair and «3
56 3
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appropriate governance mechanisms in place for distribution of support. Indeed Government
investment is essential to obtaining resources to improve basic public infrastructure (roads,
dams and river embankments), constructing protective infrastructure, such as cyclone shelters
and for improving the availability of emergency medical care post-disaster. In Bangladesh,
increased Government ownership and coordination could see considerable gains, however
better engagement with stakeholders at the community and policy level is needed to ensure a

community owned approach to promoting disaster resilience.

Build resilient communities by enabling self-management of disaster risk

All initiatives implemented should focus on empowering communities to mitigate disaster risk
locally. This will assist in the promotion of cost-effective, local approaches to disaster
preparedness, such as homemade personal floatation devices made from community sourced
and readily available materials. The findings report on how communities/society in rural
Bangladesh have organized themselves to increase resilience and manage disasters more

effectively.

Participants reported not using cyclone shelters, however over-crowding of shelters was also
reported as a deterrent. Community ownership with respect to consultation on shelter location,
feasibility and usability of infrastructure to access shelters might address some of the mistrust
in governance/disaster management. This may be aided by building and using community
infrastructures such as schools or mosques as disaster shelters, which would be an efficient and
acceptable use of resources. Finally, whilst the community reported poor access to health
services generally, this was compounded during disasters when it was clear that the health

systems were non-existent; the need for resilient health systems cannot be over-stated.

Resilience will also depend upon the capacity of disaster management practices to be adjusted
in a timely manner, in response to changing community priorities and the changing local
environment. There should be a focus on reducing internal community conflicts caused by the

provision of external resources to promote cohesive, united, community-based response to

20
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1 fan
2 o
3 . . . . . . 3
2 disaster. This would be aided by formal disaster committees, which would be helpful not only 2
5 as an entity but for understanding and addressing concerns on distribution of resources within ﬁ'
6 c
7 the population; however, to be effective this also needs to be monitored. The aim of these %
8 =
9 committees could be to prepare the local population for disaster and take leadership in §
10 - . . . . . o 2
1 assisting community members at the time of disaster. To be effective, committee members s 5
(9] |

12 .. . . o
13 would need external training (provided by government and/or NGOs) at regular intervals on 0] g
O

o
1‘5‘ various aspects of disaster preparedness, rescue and relief. Importantly, these committees < %
o ©
16 should consist of a diverse range of community members who are part of the committee at an 2 i
17 a o
18 equal rank, including women and the elderly. Furthermore, committees should be Government % ®
19 3 S
20 resourced and be in regular contact with government agencies and NGOs operating locally. c §
21 5 ©
& 3
" Strengths and limitations 7 rjn?g’
wn—
;2 To our knowledge, this is the first large scale study reporting on the context of natural disasters, using 33.8
2S5
27 mixed methods, from a LMIC. The qualitative research performed spanned a diverse range of og o
28 ~@0
29 participants and yielded rich data that greatly contextualized the cross-sectional survey. As the study ; ii
X < O
2(1) was conducted in a country prone to water-related disasters, the results may not be generalizable to %8 %
252
32 other LMIC settings. Secondly, the recall period was relatively large with 5 years which may influence %E 3
33 533
the reliability of the findings. Consultations with government representatives are likely to have provided SOz
34 2mz
ERES]
22 additional insight into existing government initiatives targeted at disaster preparedness and response, Lg_vg
- 3
37 highlighting strengths and gaps in existing disaster mitigation policies. § o
38 s o
39 EN=
40 e 3
CONCLUSION ®» o
41 2 S

o
fé This study has highlighted the challenges facing water-related disaster prone region of ‘é o
]
jg Bangladesh. The results confirm previous research that emphasize the vulnerability of g §
(¢} @
46 communities in the face of inadequate warning systems and poorly coordinated disaster % &
47 SN
48 responses, particularly for vulnerable/disadvantaged sectors of the community including the Q §
49 3 =
50 elderly, women, low socioeconomic families and those whose livelihood is rooted in agriculture. 2
51 . . : . 3
52 This research calls for increased government investment in systems level responses that §
vs)
gi empower communities and promote resilience. Further research can support this by addressing S
o
55 <
5
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the systems level challenges to promoting disaster resilience, and investigating how existing

community strengths can be leveraged to implement locally-owned solutions.
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BHASA (AFLOAT)

Question

|Respondent's answer

Section G - Natural Disaster Details I G 49 GNT AR P LTI B B RY

QAN NI ( -y )

Name of respondent interviewed for Section G
RiRy

A F F QAT APFOF AT FA
Gy ?

How many kinds of natural disasters can you think
of?

JIIEH TG 0O A
Multiple responses possible
F 3 QR pfod AR

W@E AT Y 5 [CH19Y Disease

Cyclones/big storms

T Flooding 99  |GIf~=T Don't know

ST Tsunami 97 |SINI (\SUHY FB) Others (specify)
SIS Landslide

SNINT_GTTY FPA Others specify
NG WO 9 JePI (P GRS AFOP .
1 | I/ SUHRF I Flooding/flashflood | 7 |[FTET=NA Nor westers
LTS BTN (@ 56 27 ? 9
Which natural disaster do you think is the biggest 2 | STRIF/IG 4[N ARG Cyclones/big 8 |GeIT&RIN Tidal surge
problem for your area? storms
ATFOF @N’C?T o
3 | Brefter Tornado 9 |<RI ©I% Riverbank erosion
4 | ST Tsunami 10 |9 Disease
5 | 9N Landslide 97 |SNI (GTEY FF) Other
(specify)
6 | o1t ILV/=S ﬁ Heavy rainfall 99 |@f~ | Don't know
SNINT_GTT Y FPA Others specify
NS ¢ IRQLIT VT A (FIH LN ATFoP
ACACSR ST AR 57 1=t
Have you experienced any natural disaster in the Yes
past 5 years?
AR ST 2[=rNo
NS ¢ IRLIF WL WA FOT AFOF TR THAN ZARCA~?
How many times have you experienced a natural disaster in the last 5 years?
PO
TS ¢ TR UE S 1N 4G Al 3T/ SBT I Flood/Flash flood | 6 |@1R /@i 3 Heavy rainfall
STt 6 67 (212 ¥ q Heavy
What was the most recent disaster event you have SIRPI/AT G0 G Cyclone 7 | Nor
experienced? westers(Kalbaishakhi)
BT Tornado 8 |~WI ©I% Riverbank erosion
SIITN Tsunami 9 |GATR Tidal surge
GIN&S Landslide 97 | (\STEY F) Others
(specify)
QTN (@E—’i(‘ﬂ FPN)Others (Specify)
TS ¢ TR TG NS T G rFfo I/ SBTB I Flood/Flash flood | 6 |@1R /@i 3T Heavy rainfall
oIt [ 2 (&S 96 - 1R Heawy
What was the second most recent disaster event HIRPIW/AT G0 G Cyclone 7 | Nor
you have experienced? westers(Kalbaishakhi)
BTl Tornado 8 |=WI ©r%+ Riverbank erosion
ST Tsunami 9 | GLeBRA Tidal surge
GINEST Landslide 97 [T (\GTeTY FF) Others
(specify)
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QNINT (OHFCY FPN)Others (Specify)

T ¢ TR G S o G rpfoss 1 | I/ SIB(RF I Flood/Flash flood | 6 [S1% 77/@fS 3 Heavy rainfall
o1t 3 7 (SRS 96) i 18 Heary
What was the third most recent disaster event you 2 | STRFH/AG YA IS Cyclone 7 | Nor
have experienced? westers(Kalbaishakhi)
3 | BteftT Tornado 8 |~WI ©T% Riverbank erosion
4 | S Tsunami 9  |GCeTsgrST Tidal surge
5 | ©fN&S Landslide 97 |SINI=F (\BTEY F°) Others
(specify)
AT (\BECL FPA)
Others (Specify)
TYN A (FIN TOFASGT (LT SToHATN) 1 =i ves
SR 5?
2 «I No
Did you receive any warning message for the most ]
recent disaster you experienced? 90 | WCH (N2 Can't
TSHATN QTR kil
T R, (FIATT (YT AN STOBO 1 @58 Radio
QAR ?
2 (GfAfS™ = Television
If yes, where did you get the message from? -
(PIRT (AT ST 3 F[T PSS SGIRT Announcement by local authority
4 | (TR BRI (TN (GG T6/FR TGS & Hifea fGrest
Announcement by the volunteers (Red crescent, fire service and civil defence
etc)
97 | AWIINT (@Cﬁ‘dW) Others (specify)
NI (SHCL FFA)
Others (Specify)
FCACSTR ST ST 35 SRR (7 7y 1| =t
CTOIE WA fNTHRe? Yes
During the last disaster did you and your household
members move to a nearby shelter? 2 [T No
(FIATS STET IR
RO (@ / DI (PUEIL TIH PUAR? 1| e Soer FTRfR Self-initiative 4 |avf8 e NGO
If yes, who put in place/organised the shelter?
P I PER 2 | STAIA |AT (T Government Shelter 97 [T (@CESI?IW)
Others (specify)
3 ﬁﬂ ¥ Local Administration 99 |GyIf~ I Don't know
90 |W(W (4% Can't remember
NI (ST FFA)
Others (Specify)
Y A (I AR 1 | ISR Ty TR (F Flood 4 |SMISATS (PTH Community
shelter centre
What type of centre did you go to?
2 | STRF (*FOILF Cyclone shelter 5 |[SIqE AMSTS Relatives
(T TR homes
3 | 5T AfSHIH Educational institution 99 |Guf¥ <11 Don't know
%i“\" R TPTRCT SUA SR (PUH (W0 M || 1 | syrarorcsy o~ SR Did not think itwas | 4 |« $T7& U1 3 29
o ) ) needed Disaster is a common
What is the primary reason you did not go to the phenomenon
shelter/centre?
3 PR (S NI 2 | ISR G- taR fRRrerers F2 o 5 [STRFPW (FOR (@ F
LA For the security of property Shelter is far away
3 | SRR *I® (FTT @08 RN To protect 97 |NIINT (@EQQW) Others
household cattle (specify)
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ST (BTETY FF) Others (Specify)
4 SETIBT SRS (T 4R OY-f78 =5 F 1| conm @ 7 Low
QI AINTS G ARSI IS SN FO6T priority
SFFH I W FERA?
2 | g6 @FFAf Medium
[T T8 e A= F | priority
Compared to other health problems you or your S - T
area face, how big a priority is it to reduce the risks 3 v @W"i‘fH@h priority
associated with disasters that can lead to
drowning? [Prompt for one response]
ST I NN FEN
(GSF 0T AT 1, GEIAONS SAGL (I 1 | BNGRGS STEST Injury morbidity 6 | FCN WS Loss of
O (R VA O b ST f45= %+ Do not income
prompt, give the respondent time to think and
mark up to 3 options) 2 | QS Death 7 |SRIRY *fe FfFTT IE/T
SRR T 5T SO AT 5 SRR T Loss of livestock
IO SN (I J(T ACH? What were the main 3 W-Z@WWDamage to 8 |27 A (I 1T Debt
effects of the most recent natural disaster you infrastructure
experienced?
4 | YT SN 5F19 Loss of productive 9 JfoN Wo1Y-fR574 Disease
assets
5 | T 3HI9 Loss of crops
SR TS P AFoF AT 6 4R . 1 | BRGNS STFT Injury morbidity 6 |F HCN TS Loss of
o JICHCT (I =T ATIH? What were the main income
effects of the most recent natural disaster you
experienced? 2 | QS Death 7 | SRR S [T /AT
I Loss of livestock
3 | I9-3r8 40T “1TG Damage to 8 |27 5T =0 T Debt
infrastructure
4 | YT A=A PO Loss of productive 9 IfoN =o1Y-fR374 Disease
assets
5 | T 3HI9 Loss of crops
SR O A AP0 A 5 4RAR . 1 | 2NGRGNS WFST Injury morbidity 6 | FHCN TS Loss of
O SFICELH (I RCT AMH? What were the main income
effects of the most recent natural disaster you
experienced? 2 | Y Death 7 |9RIA *fe T W/
I Loss of livestock
3 | I3-3r8 40T “1TT Damage to 8 |2 % =CA T Debt
infrastructure
4 | YeTIIN A=AMS PO Loss of productive 9 |RfoN S37Y-fYY Disease
assets
5 | (T 3HI9 Loss of crops
AR AFSF LTS AR JNHIT
Wlm?w AR5 F YIRS JIET TR-IS Houses 7 |onf @ srmefREem T9E
(T R0ACR? o Water and sanitation facilities
What parts of your community infrastructure or
environment are most affected by this natural PN G/ Farmland 8 |AII- WIG Roads

disaster?

(587 0 = =T, SeIWreI 0T [ 556G
AR I foG % Ieire ¢~ Do not prompt;
select 3 most affected)

AIBIICAITS FS

R 4T SNA Fishing resources

9 |FoyFrETen Bridges

NR-ATAT/TNTN Trees/forests/orchards

99 [Guf¥ /1 Don't know

JWIAT- Schools

97 |NIINY (@Cﬁ‘dW) Other

FZT () OfFL (T Health facilities

NI (@@C‘d FPA)Others (Specify)

2 ATFFEF FUATS AN JeNFIR (I L[NT
PTG SR [ HOS?

What kind of work or jobs in this area are most
affected by this natural disaster?

T&d 0 MIN N, G IUrerd (R ATITSY A7

(G Fisherman 6 [Tt Shopkeeper/businessman
TR Boatman 7 ||t 6@@@' Government
employee
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(ID'I E Etﬁ.i ltE Il .lt ) 3 | SI4IeT Livestock herder 8 WWWW
o not prompt; select as many as apply’ Police/arm
TSR 61O y
4 | IP Farmer 99 |Gy =T Don't know
5 [fAs WG d Wage labourer 97 [NIINY (@Cﬁ‘d PPA) Other
HNITT (@ﬂ(ﬁW)Others (Specify)
2 AIFSF FCATST (FI 4N (CIFGH ([ 1 | o Older people
FoAZ AR 0T TN PLIN?
What groups of people do you think are most 2 ATEITF IS T Adults
affected in your area during this natural disaster? Ry )
26 1 AR A1 (TS ([N 58T G8F F7g) 3 B0 Children
Do not prompt; select as many as apply 4 Y Men
(TGN TS
5 | N2 Women
6 ASIFIT People with disabilities
7 38 ST (AT Poorer people
8 | RS SIIS! (AT People living in certain areas (e.g. river islands,
coastal areas)
99 | GIf~ =T Don't know
97 | I (@Cﬁ‘d FP) Other (specify)
I (@Qt‘d FPA) Others (Specify)
AIPFSF TR STNT WA YeTo (I e
1 &9 NAIal fNTT Personal safet:
fRyeten N @ fbfes atew? Y
In the event of a natural disaster, what are your 2 TR/ AR SRR T fNTT Death of a family member
main concerns?
3 ?IT@—Wﬁ'CEI Losing your house
(&8 fire *fmrf w2, A oft Te fofZrs 4 31@—?@? ST A Losing your belongings
Mark top 3 choices, prompt for responses) 5 | FIOYBIRR IR fNTT Losing your work
b femate 6 |7 78 28 N Crop failure
7 | ANIR/ATRRICEE STRTIRE ST w1 AFCS AT N Not being able to get in
touch with family
8 AIfTS ot e ATy Being overwhelmed
9 (1 0T B %/f6f8w fReAT =11 | would not be concerned
97 | NIINY (@CE‘:RIW) Other (specify)
NI (@ﬁf‘ﬂW)Others (Specify)
R AP a\"_‘i‘a cmﬁmwwﬁ@? S84 1 | @f%8 Radio 7 | P TR A
’ T O M 7fdre .C"ﬂ?f AUS K Other government
In the event of a natural disaster where do you get
forecasts or information from? 2 | (BfEfo= TV 8 | EITS(/ STRII=/MZF Alarm,
siren, loudspeaker
(Sed 01 M =1, SSIATOI (AR ATINGY A =—— : -
UG &8 NAH~ FE=: Do not prompt, select all 3 [ SRIMALY/ALST Print media 9 /AT
that apply) Cellphone/Text
(IR (TP “YIrOPT AN 4 | IF-IEHI/ AR A3/ 2SN 10 |CFTIS (AT AR From
Friends, family, neighbor nowhere
5 | SIS SYfET)/ ST AW Village 99 |G =T Don't know
administration
6 | *ffemY/ ATNEE ARNT S0 Army/police | 97 [T (BTHY FF) Other
(specify)
NI (@@C‘dW)Others (Specify)
ATPREP AT Trbalt TOHST HBIAI G ([ offeT Police
AN PR B(G/ AT L (FG [N
I NN RI? 2 | RIS A Fire services
In the event of a natural disaster, what person or
P 3 | =7 441G Local NGOs

organisation is your preferred source of
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information? 4 | Fe1/PCeNG School/Colleges
(‘ﬁ)ﬁ\‘)% oad oFe PLAN) (Mark top 3 choices) 5 | SSfGm/ Mosque/Temple
JG/ATSHITAT T ([T FRFA
/ 6 | NUNTNT 9IS Community leader
7 "E@?I'\Cﬁﬂﬁ 37 AfSDIN Public Health Department
8 | FINY TR/ (TR ATODI/ (/RPN TR WIS
Clinic/Outreach worker Government agencies, Cyclone preparedness
programme, Local disaster management committee
97 | SN (\STEHY ) Other (specify)
WY (GEY ) Others (Specify)
Wﬂlﬂ?ﬂﬁﬂm OB BT G 1 | (B &* Television
NI B (FIN NS ([ FrEHF I W
=W 2 | @f%8 Radio
In the event of a natural disaster, what is your . = - -
preferred method of receiving emergency alert 3 | TRIMAL/AASI Print Media
information? 4 | IF-IrEY/ AR ST Friends/Family
" of6 Tes fofzs %) 5 | ST Neighbors
(Mark top 3 choices) . .
WW@/T NEIE I 5 & Tt 6 Eﬁﬂ Y ﬂmmaﬁr@ Local level disaster management committee
7 ?Iﬁ)ﬁl ANfG® Local NGOs
8 | (FRITAAN ASH (TN- (TG {FHTT6 ISNRIG, FEB-Volantary
organizations: Red Crescent society, Scouts
9 | CNRIZSA/ICIS Cell phones/text alerts
97 | AWIINT (@Cﬁ‘dW) Other (specify)
NI (SHCY FFP)Others (Specify)
ATFFoF HrfisrFa fFend 19-3r8, fAres <
1=
4% AR SRR (NI A0S =L T Yes
T S (I O (AR 7))
Have you ever received any information on how to 2| I No
keep your household/members safe during a
natural disasters?
R AT ©F (ATRA
=T =, (I (AP 42 O (ATA(R?
If yes, from where did you receive this information 1 | CGEf* Television
from?
2 | (A58 Radio
@Y ofG Tux o )
(Mark top 3 choices) 3 | SEMHNA/ATG T Newspaper
CPTRITORT (TR 4 | ST ( fTRTA6 2O3™) Print Media (pamphlet/flyer)
5 | IF-IFHA AIIACI TR Friends/Family
6 | AT Neighbors
7 | NTANT 75 \‘B’/ﬁﬂ (Q9) (m/"jtﬁ 3\')/?51@') Community leaders/Religious
leaders
8 | IS Outreach worker
9 | IS Community health workers
10 | g71Gi® FI NGO workers
97 | AT (@CQQW) Other (Specify)
QTN (@CE_:N FPN)Others (Specify)
SN TS, FIFE T (11 8 O ’ 1 [ Ol WIS Lack of information
STEIRY /ST 357
What do you believe are potential 2 | AT SN WBITNE WSIJ Lack of knowledge of what to do
barriers/problems to accessing emergencies )
services and information? 3 | IENW WIF TE G T AF Lack of knowledge of current location
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(Gl (¥ G 309, T3 6 gerfire 4 | orploP MR SIAE SIS0 © N G 78 ST S5 ST
Select all that apply) & YISNT AT THRT Lack of knowledge where the natural disaster is located and/or
RINELL BTt where it is heading
5 | ANKARCNT WwI] Lack of transportation
6 | SIS [NA191GT Property security
7 | 5f&5re fNFI91@I Personal safety
97 | I~y (@Cs‘:lzf FPA) Other (specify)
HNITNT (@CﬁﬁW)Others (Specify)
A fF N FEAN AR G GBI APfoF
U (IRPT (I 2(FS F A2 1| =t
Do you feel your household is well prepared to Yes
handle a natural disaster?
T (TP AZS 2 [« No
A I IFE 2FRE ST (NFIRET S0 :
1 | ABO (O HNF AN TGN Takes too much time to become prepared
TS N TN, O AT FIAN WG (FING? Prep
What are the major reasons you don't feel 2 | A/ T(O WP GIPIF ATAGH Takes too much money to become
prepared? prepared
(TG OO, TSTE PTG N5~ N Read 3 | oI 2BO RS R O GIAT (N2 Don't know how to prepare
out, select all that apply) 4 | A 2T ATS 2T O FXS Z(J T Feel that preparing would not be
HFO I RS PIIA effective
5 | QTN WAEHIEA [Sf@Te J61 WITHR [RIT T It's not high on my list of
priorities
6 | AT ATFoP HUH5 R A NN FF =1 Don't think that disaster will
occur here
97 | AIINT (@Cﬁ‘dW) Other (specify)
NI (GHCY FFPA)Others (Specify)
I LR ST 21, OT=0e SR ey
AT S 6 et fR? 1 | ST JH0 WA BN ST fNT Evacuate everybody to a safe place
In your own household, what steps would you take
if you heard about this last disaster was forecast? 2 | TN ISR B 1M BN ST fAET Evacuate able people to a safe
place
B8 0T I I, CEIIOIF (R TG 5
UG Tad Lo~ FE 3 @W"i‘fmﬂ'\'ﬁ"fﬁ NIV 1Y Secure important documents
Do not prompt, select all that apply 4 | YR TGS g fN=E1°1Tn 9149 Secure valuables
SRS (AT, A 3 omeey fNe=?
5 | S AR TS fNRIIH A14- Secure productive assets
6 | SIIM *1® fN19m BN AT W Bring livestock to safe areas
7 | SUHFAIN TIIAE AFS FIA Prepare emergency supplies
8 W%Wﬁ/a IR [0z =St FAT Strengthen the house against
wind/rain
9 | (PIGR 7 None
99 | QT (52 Don't know
97 | ANIINT (@CE‘:RIW) Other (specify)
SHIT (BECY FE)Others (Specify)
hal X q T O (A STt 1 | TS A7 A IR I An agreed place to evacuate to
Does your household currently have any of the 2 | T QU AT LA O ATONH fRINF A TR ( SN
following? ARG SN FIR) 3-day supply of water (1 gallon of water per person per
day) for everyone who lives there
(TG (AT, TOSTE ATAGH 5N F Read
out, select all that apply) 3| R G T AN O TSP ORI WAGAT LRI SR 3-
AT ST day supply of non-perishable food for everyone who lives there
4 | HfERMIT (T AP ST ST TG, O ORI K 3-day supply of
medicine for each family member who requires medication
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5 | eI Bifere (afSe Battery operated radio
6 | IGIST Batteries
7 | 5626 Flashlight
8 | 2R fORFSST ST First Aid Kit
9 | (GAIABS Generator
10 | 9 Blankets
12 | AT (PICAIGIR |INE (W2 | don't have any of these items
(X7 FIRTSICR ST R F1 o 2] 1 | A SEIFS Storm shelter 4 |9 ¥4 Big house
FRRITSITR STCR AR G (RPIRR? :
[If evacuation point selected] 2 | ifem Mosque 5 @E Gy High ground
Where is the evacuation point?
3 | FeT/BUEG School/College 99 |G~ | Don't know
T8 I LI A, GO (Rl ST 51 97 | (BTEY FF) Others,
TG Tod (NAH~ FHw specify
Do not prompt, select all that apply
(I
I (@Qt‘d FPN)Others (Specify)
[If evacuation point selected] 1 | fEI° T Unsafe 3 || safe
% N7 5107 TR1E B (Aioe A0F]
I FORF WAIW I WA A FAA? 2 | UGG fART™M Somewhat safe 4 |fN*5® N Not sure
How safe do you think this area is?
(.EHFI% o~ FE Prompt, select one)
OGP WA
a2 (3 FIOP TRTR) e T 71=8 1 AT [T fN197 Safe enough here
AR AR [FR A1 AFA SA0o138 ({19
FN S N IR B (IO FIEY SCR? 2 | R SR (0O AR WY 1 TN ATAGH Too expensive or time-
Are there any reasons why some or all of your consuming to evacuate
household members did not evacuate when you )
heard the most recent natural disaster was : ST (YO & R Afraid to leave
forecast? 4 | SIG (RUTTATT FHIH G5 ATPCO 20 Need to stay to look after property
(Sed 01 I o1, BSIUTo CSIWI%W, 5 RRUS) (RSE| T ©I5T (N2 Forecasts are not reliable
that aoy:Ey)!G {© PP Do not prompt, select all 6 I, RO ) B 1 0 e e 0 B S No, we would all evacuate
AR SN SO = TR SR 99 | G =1 Don't know
97 | ANIINY (@CE‘:RIW) Other (specify)
I (@?JC?I PFP)Others (Specify)
IR SARPISF AT I S YA TS =, 1 | 3% A1 AT Friends or neighbours
OIRC WA SRR O BIH GHT S
FAR? 2 | ST - ¥ Relatives
If your household suffered as a result of [this = . -
natural disaster], who could you rely on to help 3 4 S/ 14 Elite/rich people in the area
you? 4 | 43T (9™ Religious leaders
(CREEIGIKSE «, CIREIAI) NWW 5 WWW Government authorities
~ o~
:::I;')L’ IO PP Do not prompt, select all that || | g orrerei wer/ (wRITSTa= el Savings groups / self-help groups
SR G P NG O FAIN 7 | av.f8.8 STy NGOs
8 | FIE FIR (YTF VI Nobody
99 | GyIf~ =T Don't know
97 | WIS Other (specify)

NI (@Cﬂﬂ FPA)Others (Specify)
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Supplementary File 3. In-depth interview guide and focus group discussion guide for community members
with disaster experience

Topics to address in this IDI guide:
* Investigate the impact of aquatic disasters (natural and human) on the community
+ Explore current disaster preparedness practices/resilience
» Understand role and measure in disaster relief management associated with drowning
* Explore health seeking behaviours of disaster related drowning events

(Questions only for volunteer leaders are underlined)

Demographic questions

Gender of participant: Male Female

Age of participant (in years):

Occupation of participant:

Role in the community:

gl wInE

Are you associated with any organisation? (if
volunteering from an organisation)

Themes | Queries | Probe/ clarifications/remarks

Introduction

Background Explore participant background -Can you please tell me your name and for how long you
information information have you lived in this community?

-What is your position in the community? How long have
you been in this position?

-What are your main responsibilities within the
community before/during/after a disaster?

Investigate the impact of aquatic disasters (natural and human) on the community

Explore general perceptions of -What do you know about disasters such as floods,
disasters cyclones etc? What do you think causes them?

Have you ever received any education or training about
natural disasters? If yes, from where/whom? What did
you learn about? Was it useful?

-Do you classify disasters as emergency situations?
Why/why not?

-Can the damage caused by a disaster be
prevented/lessened? If yes or no, then why?

Explore current disaster preparedness practices/resilience

Explore safety perception -What are some major safety issues that arise during a
regarding disasters disaster? Please explain.

-Do you think children/women/disabled people are safe
during disasters? If yes or no, then why? What are the
specific safety issues for these groups? How can their
safety be improved during a disaster?

-Do you know of any people who have drowned due to a
disaster? If yes, please provide details. Do you think this
could have been avoided? If yes, then how?

Existing practices to protect -What are some ways used for protecting people and
against disaster households from flooding and other disasters? How did
you and/or the community find out about this?
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-Do many community members use these methods? Do
you use these methods? If yes or no, then why? Do you
think they are adequate to keep your household and
family safe?

-Do you assist community members in implementing
disaster preparedness systems? If yes, do you receive
any support from government for this?

Existing practices during a
disaster

-Does your community have a disaster management
committee? If yes, who is part of it?

-Does your community have any kind of plan to deal with
disasters? If yes, please describe. If no, why? Do you
know if a risk assessment has ever been performed for
the area?

-Has the community ever practiced responding to a
disaster? Did you participate in this drill?

- Who do you think plays an important role in responding
to disasters in your area?

-What systems are in place to warn community
members when a disaster is approaching? If yes, who is
responsible for running this?

-Do you have a role in warning the community? If yes,
how do you know when to begin? Who leads the
operation? How many other people work alongside you?
What instructions do you provide community members
with? Do you receive any support from government?

-What do community people generally do during a
disaster? How do they try to stay safe?

-Do community people use local cyclone centres? If no,
then why?

Existing practices following a
disaster

-What happens after the disaster? How does community
come back to their day to day activities?

-Do you have a role in post-disaster clean-up? If yes,
what does this involve? Who coordinates clean-up
efforts? Do you receive any support from government?

-What is done if parts of the community are no longer
safe to be infaround (unstable infrastructure, flooded
areas etc)?

- What do you think your area needs to help it better
prepare and respond to disasters?

Understand role and measure in disaster relief management associated with drowning

To identify key responsibilities
and involvement with disaster and
drowning

-Have you personally assisted with any drowning cases?
If yes, please provide detail. How could you have been
better supported to handle these people?

Explore health seeking behaviours

of disaster related drowning events

Health seeking behaviours post-
drowning due to disaster

-What health facilities are available during/directly
following a disaster? Are these different from regular
health facilities? Are they appropriate/adequate for the
community’s needs?

-What health facilities do you think are needed to treat
community members following a disaster? What are

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘saIfojouyoal Jejiwis pue ‘Buiurey | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* (s3gv) Jnauadns juswaublasug

e ¥


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open Page 38 of 45

some important features these services should have?
Do you have any thoughts or preferences about who
could provide these? [Probe: government, NGO, other
organisation]

Exit Questions

During our conversation, you mentioned W, X, Y, Z measures that could be taken to improve disaster
preparedness for the community (and or post disaster measures) during or directly following a disaster. If you were
to rank these from 1 to 5 (1 being most helpful and 5 least helpful in your community), what would the order be?
And why? [probe with high risk group- community need, feasibility, acceptability, sustainability]
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Topics to address in this FGD guide:
e Investigate the impact of aquatic disasters (natural and human) on the community
e Explore current disaster preparedness practices/resilience
e Explore health seeking behaviours of disaster related drowning events
e Understand role and measure in disaster relief management associated with drowning

Introduction

Introductory statement
Welcome, and thank you for agreeing to be part of today’s focus group discussion. We appreciate your willingness
to participate and the time you have taken out of your day to take part.

My name is.....

and | am from the Centre for Injury Prevention and Research, Bangladesh in Dhaka. We

are conducting these discussions with members of the Barisal community who have experienced natural or human
disaster. Our aim is to understand your views and experiences in relation to disaster-related drowning so that we
can find out the best way to reduce it in Bangladesh and in your communities. We would like to find out from you
what your thoughts/opinions and concerns are about drowning and how we can work together with you to reduce
drowning related deaths and disabilities in your communities.

First | would like to cover some general rules about how this discussion will run:

1. We would like you all to do the talking and to hear from everyone in the group.

2. Only one person should speak at a time so please wait for the person talking to finish.

3. There are no right or wrong answers — every person’s opinion and view is important and we would like to
hear a range of different views.

4. Anything discussed in this room remains in this room. We want everyone to feel comfortable about
discussing any sensitive issue.

5. We will be recording these discussions because we want to capture everything you have to say accurately.
But please be assured that we do not identify anyone by hame in any report and your identity will remain
anonymous.

6. Does anyone have any questions?

Explore participant background

Now | would like everyone to introduce themselves. Can you please
tell us your name, age, occupation if any, and for how long you have

information been in this community for?
Theme Discussion point Probes/clarifications
Investigate the impact of aquatic disasters (natural and human) on the community
Awareness/ What are some major safety issues that arise - When have you previously felt unsafe
Perception during a disaster? during a disaster?
- general
What about drowning? Who do you think is - Are children/women/disabled people more
most at risk of drowning during a disaster? prone to drowning during disasters?
Explore current disaster preparedness practices/resilience
Risk What are some of the reasons community - What types of disaster cause an
behaviours members drown during a disaster? increased risk of drowning?

- Are there appropriate facilities and
services available to prevent
drowning/assist people who are
drowning?

Current How do you ensure that you and your family are | -  What types of preparations do you make
practices prepared for a disaster? to your household prior to disaster?

Where did you learn about these?

- How do you receive warning when a
disaster is approaching?
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- Do you and your household have an
evacuation plan? What is it?

Barriers - What are the barriers to ensuring you are - What are the main barriers to making
prepared for disaster? appropriate safety preparations before a
disaster occurs? How could these barriers
be minimised?
Explore health seeking behaviours of disaster related drowning events
Experience |= Do you know of any people who have drowned |- Do you know if anyone attempted to help
of drowning due to a disaster? If yes, please describe the them? If yes, who and how?
events event. Please describe the situation. What
happened? How and when did this happen? - How do you think this could have been
prevented?
During - How are people usually rescued in drowning - Who are the people involved in the rescue
drowning situations during a disaster? and what are the associated risks for
event them?
Post - Do you know what the usual immediate - Would you personally be confident in
drowning practices are after a person is recovered from administering these?
event water?

- What health facilities are available to treat
drowning during/directly following a
disaster? Are these
adequate/appropriate?

Understand role and measure in disaster relief mana

gement associated with drowning

- What can be done to reduce the impact of a
natural disaster in your community?

- What sort of programs, resources or
facilities would be required for this?

- Who do you think are best placed for
implementing and overseeing this?

- What is currently available to the community to
prepare them for disaster?

- Have you ever received any kind of
information about natural disasters? If
yes, from where/whom? What did you
learn? Was it useful?

Exit question

During our conversation, W, X, Y, Z measures were mentioned that could be taken to reduce drowning amongst
fishermen. If you were to rank these from 1 to 5 (1 being most helpful and 5 least helpful for your community), what
would the order be?

Does anyone have any other questions or anything you would like to say or discuss further in this group?
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Supplementary File 4. Key subthemes from qualitative analysis with illustrative quotes

Theme Key sub-themes Illustrative quotes
Perceptions of | 1. Perceived | 1a. Beliefs “And why these happen, | cannot say. Allah wishes -
risk and causes of that’s why it happens brother. Everything happens
consequences | gisaster when Allah wishes.” (P2, M, fisherman and shop
of disaster
owner)
1b. Climate “Car, launch, steamer; all these release smoke which
change is harmful for nature and for that reason disaster
takes place.”(FGD2, M, small business owners))
2. 2a. Loss of “We saw many dead bodies of people beside the
Outcomes human life road.” (FGD1, M, business men and fishermen)
of disaster | 2b. Loss of “What is more problem is, the fishes of the pond go
livestock, away. Because of this, the people suffer from
agricultural financial problems. They lose everything.” (P6, F,
land and social worker)
produce
“The storm destroyed all the crops. | don’t know
whether we will get any rice or not from the grain.”
(FGD3, F, housewives)
2c. Damaged | “Now look at that broken house which is left there.
households That house was made newly, it was built only two to
three months ago. Suddenly it was hit by the storm.”
(P7, F, housewife and NGO employee)
2d. Theft “We stay at home because if we leave the house the
things will be stolen. We have nothing else than
these things of the house. That’s why we try to stay
at the houses long as we can.” (P3, M, agricultural
worker)
2e. Damaged | “Children cannot go to school and people have to
public swim to cross the roads. [The market] and cooking
infrastructur | became a great problem.” (FGD4, F, housewives)
e
2f. lliness “When water comes during calamity, if people drink
that water, people suffer from many diseases.” (P6,
F, social worker)
Insufficient 3. Increased | 3a. Gender “During this time [women] are considered as a
support for vulnerabilit | issues burden by other members of the family. They cannot
the most y to disaster move quickly, cannot come quickly.” (P6, F, social
vulnerable

worker)

“Women are in risk because they wear many clothes
and they have long hair. That hair might be untied
and get stuck or twisted with anything else. They
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don’t have that much strength. So they cannot free
themselves.” (FGD2, M, businessmen and fishermen)

3b. “Children can't move alone and don't know how to
Dependence | swim. Someone is needed to guard them. Sometimes
on others kids get lost when they are moving with their parents
as we can hold something to stay safe, but the kids
can't.” (P3, M, agricultural worker)
3c. Close “All of us who were staying near the river bank, lost
proximity to | everything. Everything was broken down.” (P4, M,
water fisherman and labourer)
Community 4. Preparing | 4a. “And we arrange everything properly and tie up with
preparedness | for disaster | Preparation the beam, so that later on we can get everything in

and practices

of food and proper order.” (FGD2, M, businessmen and
resources fishermen)
4b. “We put poles to support the house so that it doesn’t

Modifications

fall. We take a thick rope and tie up one end of that

made to rope with the house and tie up the other end of rope

households with a big tree tightly, so that the house doesn’t fall
during cyclone.” (FGD3, F, housewives)

4c. Self- “We make some floating materials with plastic

made safety
equipment

bottle of soft drink, or plastic water bottle etc. |
made those floating materials for all the members of
my family.” (P6, F, social worker)

4d. Education

“Now everyone has got training. Everyone knows

provided by | what is to be done, if there is cyclone. The people of
government | coastal area have now become more conscious.” (P6,
and NGOs F, social worker)
5. 5a. “We receive information through radio and
Protection Heterogeneit | television. We even get to know what type of
at time of y in mode of | disaster is coming. We received signals during Aila.
disaster communicati | Mic was used in our area to aware people.” (P1, M,

on assistant teachers)

5b. Lack of “And another thing is people don’t want to go. As

compliance long as possible they try to stay in their own place. If

to warning they have left their things in that place then they

systems might have lost their things. People don’t want to
leave their resort in their entire life. That’s why
problem increases more and people get hurt more by
drowning in water.” (FGD1, M, small business
owners)

5c. Reliance “If we get information about flood, then we will have

on cyclone to move to [the cyclone shelter]. Apart from this we

shelters for
protection

don’t have any alternative.” (FGD3, F, housewives)
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5d. Cyclone
shelters not

“Cyclone centres are located far from this place. If
these are located near to us then it would be possible

meeting to go to cyclone centre.” (FGD2, M, business men
community and fishermen)
needs
“Suppose there are two cyclone centres in our area.
Already cracks have been developed in one building.
Moreover they become filled up with people at the
time when signal is shown.” (FGD2, M, business men
and fishermen)
Se. Use of “We took shelter in those people’s houses which
other were better means [than our house]. We took shelter
resilient in those houses which had strong foundation.”
infrastructur | (FGD1, M, small business owners)

e for shelter

5f. Use of “We use banana tree to keep ourselves floating.
Indigenous When there is a flood, we cut down banana trees.
floatation This is the local method. By using these accessories,
methods we can reduce drowning.” (P1, M, assistant teacher)
Barriers to 6. Survival 6a. Lack of “A man in the north was totally puzzled and could
disaster skills, survival skills | decide which way to go with his old father. Then he
response and | rescue and was thinking whether he will save himself or will take

improving
resilience

resuscitatio
n

his father. Then he tied up his father with a tree so
that even if he dies at least his dead body will be
found. Later on his father died tied up with that tree.
Later, he was buried in the morning.” (FGD1, M,
small business owners)

“My grandson was seven months old. We put quilt,
pillow in a big metallic utensil and then put him
there and then said, ‘We are old. We cannot go to
the marshy land, we cannot take him. Let him float
on water. If Allah grants him life line then somehow
he will survive and if he has no life line, then he will
not be in this world anymore.” (FGD3, F, housewives)

6b. Rescue is

“While saving anyone from drowning he may also

a high-risk die. They have also several risks, like trees or boughs
practice may break and fall on them.” (FGD4, F, housewives)
6¢. ‘A] clay pot is grinded like powder and that powder
Resuscitation | is rubbed on the body. Then body has to cover with
using cotton so that water can release from his body. And
traditional if his body is moved taking his body on head, then he
methods will remain alive.” (FGD3, F, housewives)
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6d. Minimal “If someone gets injured by accident then we have
access to hospital here but don’t have doctor. If someone gets
health seriously injured by accident in that case we have
facilities nothing to do.” (FGD2, M, business men and
post-event fishermen)
7. Disaster 7a. Multiple “Then there were help from many places. Not only
relief parties are the government, but also many states of the world
involved in helped then. We helped people [too]; providing
relief various relief: medicines, foods. We volunteered in
these tasks.” (P2, M, fisherman and shop owner)
7b. Bribery “At that time [those] who could give money as bribe
and nepotism | he got that house and money. But [those] who
control relief | actually needed he did not get the house and
distribution money.” (FGD1, M, small business owners)
8. 8a. Improve “Here | would like to emphasize that if the people are
Improving community given more training on calamity, then | think the risk
disaster awareness might be reduced to some extent. Training has to be
resilience imparted to all.” (P6, F, social worker)

8b. Provision
of floatation
devices and
signals

“People like us can try to survive if given a ring buoy
or life jacket. By the grace of Allah we might be able
to live.” (FGD2, M, business men and fishermen)

8c. Generate
political will

“We don’t have any idea who will do it for us. There
is no benefit in asking to the members or the
chairman. During the election they promise us a lot
of things which ultimately they don’t fulfil.” (FGD4, F,
housewives)

8d. Construct
more cyclone
centres

“Cyclone centre are not constructed where they are
supposed to be constructed. These are constructed in
the area where people have power and influence. It
would have been very helpful to the people if these
centres could be built after every one and one and
half kilometres.” (FGD1, M, small business owners)

8e. Improve
housing
standards

“If good strong houses can be made, then they can
stay much safer. See everyone don’t have the ability
to build strong a house. For them, suppose, if a

strong firm house can be made after every 4th or 5th
house, then they can take shelter there. Storm will
not bother much then.” (P2, M, fisherman and shop
owner)

8f. Construct
more
embankment
s, barriers
and dams

“If block made of cement or concrete can be thrown
beside the river bank then the people who live beside
the river will remain well. And flood water will not be
able to come easily. The river is breaking down in
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such a way this place will not last long.” (FGD1, M,
small business owners)

8g. Provide
post-disaster
medical
service in
community

“When there is a disaster or flood, then if a service
centre is established, it will be very good for us. The
sick need not to be taken to remote areas. Their
treatment can be managed from here.” (P2, M,
fisherman and shop owner)

8h. Use
mosques for
warning
signals and
shelter

“If anything is announced from mosque, people give
more importance to it and obey it. Again if Imam
discusses these things, then people will be able to
know more.” (FGD1, M, small business owners)

8i. Increase
tree
plantations

“You can plant many trees on the coastal area. That
will save us from the stormy wind. But people don’t
plant trees because many of them have no place, no
land or no money.” (FGD2, M, business men and
fishermen)
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ABSTRACT

Objectives:

To investigate the impact of natural disasters on communities in the Barisal division of

Bangladesh, exploring community approaches to disaster preparedness and mitigation.
Setting:

Communities in all districts of the Barisal division of Bangladesh.

Participants:

Quantitative data was collected through a cross-sectional household survey (n=9,263
households; n=38,981 individuals). Qualitative data was collected through in-depth interviews

(n=7) and focus group discussions (n=23) with key informants.
Outcome measures:

Quantitative research recorded features of natural disaster events from the previous five years,
documenting risk factors that increase vulnerability to disaster, use of disaster warning systems
and evacuation processes. Qualitative research investigated disaster risk perceptions,

experiences during and following disaster, and disaster preparedness practices.
Results:

The survey response rate was 94.7%. Exposure to disaster in the last five years was high (82%)
with flooding and cyclones considered the greatest threats. Awareness of evacuation processes
was low; and only 19% of respondents evacuated their homes at the time of disaster. Drowning
during disaster was the primary concern (87%), followed by debt, livestock and crop loss (78%).
The qualitative findings indicated prevailing fatalistic perceptions towards natural disasters
among community. The consequences of disasters included significant loss of livelihoods and
exposure to infections due to poor sanitation. There was also insufficient support for the most
vulnerable, particularly women, children and the elderly. Although several community

preparedness and practices existed, there was a lack of response to early warning systems.
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Barriers to disaster response and resilience included financial insecurities, loss of livelihoods,

and cultural concerns regarding women’s privacy.

Conclusions:

oNOYTULT D WN =

10 Critical to achieving disaster resilience is increased government investment in infrastructure
12 and systems-level responses that empower communities. Further research can support this by
14 addressing community challenges to promoting disaster resilience and how to leverage existing

16 community strengths to implement locally-owned solutions.
18 Trial registration:
N/A

23 Strengths and Limitations

25 e To our knowledge, this is the first large scale study reporting on context of disasters,

27 using mixed methods from a LMIC.

e This study was conducted in a LMIC prone to water-related disasters and the results
may not be generalizable to other LMIC settings; however, the qualitative focus group

32 discussions and in-depth interviews spanned a diverse array of participants and yielded

34 rich data that greatly contextualized the cross-sectional survey
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36 e Consultations with government representatives are likely to have provided additional
38 insight into existing government initiatives targeted at disaster preparedness and

40 response
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INTRODUCTION

Climate-related disasters significantly impact the health, personal security and livelihood of
individuals, communities and societies. Between 1998 and 2017, climate-related disasters were
the cause of over 1.3 million deaths worldwide, and resulted in a further 4.4 billion people
sustaining injuries, becoming homeless, displaced or requiring emergency assistance . The
impacts of climate related disaster are most severely experienced by those living in low- and
middle-income countries (LMICs) who have a higher dependence on natural resources and who
are exposed to higher rates of socio-economic disadvantage which prevents the development
of coping capacity 2. One such country is Bangladesh, which is highly prone to flooding due to
the annual monsoon rainfalls and extensive low lying floodplains that cover an estimated 80%
of the densely populated country 3. With a population of over 165 million, it is estimated that
more than two thirds of people in Bangladesh live in regions at risk of floods and one quarter
live in regions at risk of cyclone 4. The consequences of flooding in this context include the
threat of diarrhoeal disease, lack of access to safe drinking water, loss of housing, livestock,
crops, livelihood activities and drowning in floodwaters 3. Additionally, tropical cyclones are an
annual occurrence, which directly contribute to flooding and in turn, drowning-related

mortality and morbidity 4.

There is an increasing global focus on strengthening disaster risk reduction through improved
surveillance, information exchange, early warning systems and capacity building in disaster
prone countries. From 2005 to 2015, global governments committed to implementing the
Hyogo Framework for Action as a guideline for reducing disaster risk through resilience building
at both the national and local levels . More recently, the Sendai Framework for Disaster Risk
Reduction 2015-2030 was adopted by the United Nations member states in March 2015. The
framework represents the next phase of targets and priorities globally, recognising the threat
that climate change and disaster risk pose to achieving the Sustainable Development Goals

(SDGs) ©.
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2 The risk of natural disasters in Bangladesh is projected to increase with changing weather 2
5 patterns associated with extreme vulnerability to climate change 3478, In the face of growing ﬁ'
6 c
7 climate uncertainty, there is an urgent need to understand disaster practices and promote %
8 =
9 community disaster resilience. In 1991, Cyclone Gorky struck Bangladesh, claiming the lives of §
10 0 ©
1 138,000 people. This event has spurred improvements in disaster warning systems and s 5
® B
g increased shelter uptake over the last 20 years #° however, there remain considerable é Q
O
o
1‘5‘ challenges in fostering disaster resilience at all levels. Currently, there is only fragmented < %
o ©
16 information available on the consequences of natural disasters in Bangladesh and on existing 2 3
17 a 3
18 practices associated with disaster mitigation. Through identifying gaps in current processes, oo
19 2 R
20 targeted interventions may be implemented to strengthen existing approaches to disaster % §
21 5 ©
22 preparedness, with a focus on disaster risk reduction. Therefore, this study aims to investigate e 3
e »
;i the impact of natural disasters on communities in the Barisal division of Bangladesh, exploring E ma
[ i
(207, R
;Z community disaster preparedness, responses to disaster at time of onset, and health seeking §3'§
23 ©
27 behaviours following disaster events. Given the complex nature of this topic, a mixed methods 8% o
28 85 =
29 approach was used to facilitate a comprehensive understanding of the impact of and practices 5@%
30 5 Q
31 that surround natural disasters in the Bangladesh context. This information is anticipated to %%i
32 ot I
33 contribute to future disaster resilience planning activities for the region. g.,);g
34 352
ERe]
35 EAZE
Q- T
36 METHODS > 3
37 > 3
= S
38 Study setting 5 9
39 -
40 The Barisal division is located in south central Bangladesh and is comprised of six districts and @ 3
41 g 8
42 39 sub-districts (Figure 1). Crossed by numerous rivers, it is highly exposed to flooding due to o 3
43 _ _ . 3 S
44 annual monsoon rains and low-lying flood plains. 5 o
45 g
46 S o
j; Figure 1: Map of the Barisal division of Bangladesh (Source: Royal National Lifeboat S §
Q o
49 Institution, UK. Figure used with permission of the copyright holders) & "i
50
51 2
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The study used a concurrent mixed methods approach, triangulating cross-sectional household
survey data with qualitative in-depth interviews and focus group discussions. Both quantitative
and qualitative data were collected as baseline measures of a larger intervention study which
aims to significantly reduce drowning rates in the Barisal Division by 2020. As no previous
literature was available regarding Knowledge, Attitude and Practices for disaster resilience from
LMICs, a mixed methods approach was used to gain an in-depth understanding of behaviors,

perceptions and responses to disaster.

MATERIALS AND DATA COLLECTION

Quantitative

The survey was conducted September 2016 — February 2017 (over a six month period), using a
multi-stage cluster sampling method. The survey was conducted as a baseline measure for a
larger intervention-based drowning reduction project to be implemented in selected districts of
the Barisal division from 2017 to 2020. The sample size (n=385,000) was chosen based on the
sample required for the previous Bangladesh Health and Injury Survey?, with the margins of 95%

Confidence Intervals providing evidence of sufficient sample size.

Briefly, the sample selected represents all districts within the division. Upazilas from the districts
were randomly selected to be included in the project, with further random selection used to
identify villages/sites within each upazila for data collection. Within each village, households
were selecting using the EPI sampling method 1!. The disaster subsample (10%, n=38,981) was
selected from the main sampling frame by selecting every household with computer generated
ID ending in ‘0. Questions presented to participants within the disaster sub-sample were
primarily focused on post-disaster practices at the time of disaster to assess the acceptability,
reliability and coverage of existing warning systems. The survey questions are available as

Supplementary File 1.

Trained data collectors, local to each participating community, used pre-tested structured
guestionnaires to collect information from household heads, mothers or any adult above 18

years through face-to-face interviews. One adult was interviewed per household, who reported
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2 data on behalf of all household members. An electronic data capture system (REDCap) was 3
5 used on tablets for data collection 2. To ensure data quality and accuracy, trained supervisors ﬁ'
6 c
7 observed and checked 10% collected data and re-interviewed 2% of households. The survey %
8 =
9 consisted of questions on knowledge, attitudes and perceptions/practices for community §
10 . . . . . . . . o 2
1 drowning and disaster risk, and about experiences of natural disaster in the previous five years. s 5
12 . - . . . 8 B
13 Data were collected on demographic characteristics, and on socio-economic status using an S
O
o
1‘5‘ index developed for the 2014 Bangladesh Demographic and Health Survey.!3 < %
16 g 3
17 a 3
18 Qualitative 5o
19 3 S
20 Purposive sampling was used to identify key informants from the community for in-depth c §
21 5 ©
22 interviews and focus group discussions. For inclusion in the study, participants were required to e 3
e »
;i have resided within Barisal for at least six months prior to data collection. Separate male and E ma
[ i
(207, R
;Z female discussion groups were arranged to align with cultural practices. The interviews and §3'§
23 ©
27 focus group discussions were semi-structured and conducted by trained research assistants in 8% o
28 85 =
29 community locations that were acceptable and accessible to participants. Consent was §$_0 =
30 5 Q
31 obtained prior to commencing data collection; interviews lasted between 40-60 minutes, whilst %%i
32 ot I
33 focus group discussions lasted between 1-1.5 hours. The interview and focus group discussion g.,);g
3@
g;’ guides included questions related to: 1) disaster risk perceptions; 2) experiences of natural gj@g
« - =
36 disaster; 3) disaster preparedness practices. Questions aimed to identify examples of good 3
37 > 3
= S
38 practice in disaster preparedness from community settings to include in future comprehensive 2 3
39 -
>
40 disaster resilience planning activities. Further, questions aimed to explore gaps in current e 3
4 5 8
42 disaster preparation, management and relief processes that have potential be addressed o 3
43 . . : o . : 3 S
44 through targeted interventions. Interview and focus group discussion guides are available as 5 o
L c
45 . T o
46 Supplementary File 2. % e
47 RN
48 8 R
49 Interviews and focus group discussions were conducted in Bengali, audio-recorded, translated & 9;;'
50 S
51 and transcribed in English. To minimise data loss, interviews were jointly translated and %
52 o
53 transcribed by the interviewing researcher and the translator, and a member of the research @
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55 E
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team checked the translated transcripts for accuracy. Interviews ceased when saturation of

meaning was considered to have occurred.

ANALYSIS

Quantitative

Descriptive analysis (counts and percentages) was performed on variables relating to disaster
knowledge, attitudes and behaviour variables. All data were analysed using SAS 9.4 with

SAS/STAT 14.2 (SAS Institute, Cary, NC, USA).

Qualitative

Transcripts were imported into NVivo qualitative data analysis software (QSR International Pty
Ltd. V.11, 2015). Content analysis was applied to the transcripts whereby overarching themes

were initially developed followed by inductive thematic coding of the data. NVivo was used to
arrange the text according to codes and manage the codes in the interpretive phase. Two

researchers independently conducted the coding and arrived at consensus on the analyses.

Patient and Public Involvement

Drowning was identified as a priority health issue through the 2014 Bangladesh Demographic
and Health Survey, which collected data from 18,000 residential households nation-wide. 13
Data collection instruments for this present study were developed by the project team in
alignment with Bangladesh Health and Injury Survey findings?, designed to investigate notable
drowning-related outcomes in greater depth. All data collection tools were trialled with end
users prior to their use in this study, investigating their readability, clarity and the relevance of
guestions included. Study results were triangulated among key informants and consultations
and were used to inform the development of pilot interventions for improving water safety and

reducing drowning in community settings in Bangladesh.

RESULTS

Quantitative results
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A total of 95,124 households were visited, of which 92,616 household representatives were

available for completing the survey (this corresponded to data gathered for n= 385,127

individuals; response rate 94.7%). There was an average household size of 4.2 members. For

the disaster toll sub- sample of (n=9,263 households visited, data collected for n= 38,981

individuals) was completed. There were no meaningful differences in the socio-demographic

characteristics of the full household survey sample and the disaster subsample (Table 1). All

following results reported are for the survey disaster sub-sample. These findings are reported in

line with the Consolidated Criteria for Reporting Qualitative Research statement, which

supports transparency in reporting qualitative research (Supplementary File 3).

Table 1. Socio-demographics of the full household survey and disaster survey subsample

Disaster subsample
n=38,981 (95%Cl)

Full household
sample

n=385,127, (95%Cl)

Age (years)

Infant
1-4
5-9
10-14
15-17
18-24
25-39
40-59
60 +

2.0% (1.8- 2.2)
8.1% (7.8 - 8.5)
11.0% (10.7 - 11.4)
10.8% (10.5 - 11.1)
5.9% (5.6- 6.2)
13.6% (13.1-14.1)
24.6% (24.0 - 25.2)
17.1% (16.6 - 17.5)
6.8% (6.4- 7.1)

2.0% (1.9- 2.0)
8.2% (8.0- 8.3)
10.7% (10.5 - 10.8)
10.7% (10.6 - 10.9)
6.0% (5.9- 6.1)
14.0% (13.8 - 14.2)
24.1% (23.7 - 24.4)
17.5% (17.3 - 17.7)
6.9% (6.7- 7.1)

Sex

Male
Female

49.1% (48.5-49.8)
50.9% (50.2 - 51.5)

49.2% (48.8 - 49.5)
50.8% (50.5-51.2)

Marital status

Married

Never Married
Divorced
Widow/Widower
Separated

50.4% (49.9 - 50.9)
45.7% (45.2 - 46.2)
0.3% (0.2- 0.4)
3.4% (3.2- 3.7)
0.2% (0.1- 0.2)

50.6% (50.3 - 51.0)
45.3% (45.1 - 45.6)
0.3% (0.3- 0.4)
3.5% (3.4- 3.7)
0.2% (0.2- 0.2)

Type of family

Nuclear Family
Extended Family

67.5% (65.4-69.7)
32.5% (30.3 - 34.6)

66.6% (64.8 - 68.3)
33.4% (31.7-35.2)

Family size

5 or less persons

More than 5 persons

78.6% (77.0 - 80.3)
21.4% (19.7 - 23.0)

78.6% (77.4 - 79.8)
21.4% (20.2 - 22.6)

Education completed

Not applicable
1to 5years

6 to 8 years
9to 12 years

16.3% (15.4 - 17.3)
39.9% (38.9 - 40.9)
17.9% (17.3 - 18.5)
16.4% (15.6 - 17.3)

16.2% (15.2 - 17.1)
39.8% (39.0-40.7)
17.6% (17.2 - 18.1)
16.6% (16.0 - 17.2)
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13to 17 years
None

3.7% (3.3- 4.0)
5.7% (4.8- 6.7)

3.7% (3.4- 3.9)
6.1% (5.2- 7.0)

Maternal education

1to 5years

6 to 8 years
9to 12 years
13 to 17 years
None

47.9% (46.4 - 49.5)
20.6% (19.3 - 21.8)
13.2% (12.1- 14.4)

1.5% (1.2- 1.8)
16.7% (15.3 - 18.2)

46.3% (45.1 - 47.5)
20.5% (19.5 - 21.4)
14.2% (13.5 - 15.0)

1.4% (13- 1.6)
17.6% (16.4 - 18.8)

Monthly income
(USD/month)

<80
80-99
100-139
140-179
800+

9.0% (7.9-10.2)
16.2% (14.8 - 17.6)
25.8% (24.0 - 27.6)
17.8% (16.4 - 19.2)
31.2% (28.6-33.7)

9.2% (8.2-10.2)
16.8% (15.8 - 17.7)
25.9% (24.5-27.2)
17.5% (16.6 - 18.4)
30.7% (28.6-32.7)

Primary occupation

Agriculture
Business
Student
Domestic work
Service

Not working
Skilled
Unskilled
Other

6.4% (5.8- 6.9)
5.9% (5.5- 6.2)
27.9% (27.4 - 28.5)
28.5% (28.1-28.8)
3.7% (3.4- 4.1)
3.2% (2.9- 3.5)
3.8% (3.5- 4.0)
6.8% (6.3- 7.3)
13.8% (13.4 - 14.3)

6.3% (5.8- 6.8)
5.8% (5.6- 6.0)
27.5% (27.2-27.9)
28.6% (28.4-28.9)
3.9% (3.7- 4.2)
3.3% (3.1- 3.5)
3.7% (3.5- 3.9)
7.0% (6.5- 7.4)
13.8% (13.6 - 14.1)

Types of disaster

Using a recall period of five years, the most common natural disaster events experienced by

respondents were flooding/flash flooding (43%) and cyclones (35%). The majority of

respondents (82%) reported experiencing one or more natural disasters in the previous five

years. Of these respondents, two thirds believed flooding/flash flooding to be the greatest

threat, followed by cyclones/big storms.

Vulnerability and impact

Respondents were asked which members of the population were most likely to be impacted by

natural disasters. Age was considered to be an important factor with older people (23%) and

children (19%) considered to be most susceptible. Poor socioeconomic status (21%) was

perceived to increase vulnerability to natural disasters. Occupations perceived to be most

affected by the natural disaster were farming (32%), labourer jobs (31%) and fishing (20%).
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2 Drowning during disaster was the primary concern for 87% of respondents. Debt, livestock and 2
5 crop loss were prevailing concerns among the majority of respondents (78%), while just 10% of ﬁ'
6 c
7 respondents considered health to be a priority issue during disaster %
8 =
9 g
10 . . o &
1 Risk and protective factors s 5
12 . . o & &
13 The survey asked two separate questions with respect to weather forecast and warning signals. g 8
O
o
1‘5‘ Only 18% of the respondents reported having received any type of weather forecast < %
o ©
16 information prior to the most recent natural disaster that they had experienced. The most 2 i
17 a o
18 frequent sources of weather forecast information mentioned were from television (30%), alarm % ®
19 2 R
20 or loud speakers (20%), and through friends, families or neighbours (18%). % §
2 el
22 g a
;i A high proportion of respondents (70%) reported having received warning signals prior to the § gn“j:;
(207, R
;Z onset of natural disaster. Although almost all households (95%) had at least one member who §3'§
230
27 owned a mobile phone, the most common source of warning signal was television (45%) 8% o
28 85 =
29 followed by warnings from local authorities (21%) and volunteers (21%). 8 %) =
30 =g
31 2-38
32 I . . a3
33 The majority of respondents (95%) reported their household roof to be made of tin and only 4% g.,);g
3@z
g;’ reported to have a concrete roof. Walls were made of tin for 85% of households and brick and She
R
Q- T
g? plaster for 11% of the households. > 3
- o
38 B G
39 = o
40 Disaster preparedness practices e 3
41 g 8
42 Among respondents who reported to have experienced a natural disaster, only 19% evacuated o 3
43 3 S
44 at the time of the event. Limited money followed by limited time were identified as the two 5 ;
- 3
22 most common barriers to disaster preparedness (data not shown). Of the 81% of respondents § NA
w
> -
j; who reported not evacuating, 44% believed evacuation was not required, 38% believed an S §
Q o
49 alternative shelter was not easily accessible, 25% did not evacuate due to concerns about the & 9;;'
50 S
51 security of their property and 13% remained to protect livestock. Less than 5% of community %
52 o
53 members were aware of evacuation processes or safe evacuation points/places. @
54 =
55 E
56 =l
57 é
58 g
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Among respondents who had experienced disaster, 22% reported moving to an alternate

shelter during the most recent event. All reported moves were self-initiated with no rescues

required from residences. Cyclone shelters (54%) were used most often used for evacuation

followed by educational institutions (23%), flood shelters (13%), relative’s homes (9%) and

community centres (1%).

Qualitative results

Interviewee characteristics are presented in Table 2. Four focus groups were conducted

consisting of two male groups and two female groups, with characteristics presented in Table 3.

Table 2 Characteristics of in-depth interview participants

Age
Gender range Occupation Disaster-related role
(years)
P1 M 35-39  Assistant teacher at Opens the doors of the local cyclone centre
high school and escorts people inside
P2 M 30-34  Fisherman and shop Delivers disaster warning signal through
owner mic in village
P3 M 30-34  Agricultural worker Not specified
P4 M 35-39  Fisherman and Member of village disaster committee
labourer
P5 F 25-29  Assistant teacher at Opens the doors of the school building and
primary school escorts people inside for shelter
P6 F 35-39  Social worker Educates villagers on disaster
preparedness, assists in delivering warning
signal, helps vulnerable people evacuate
households, leads search parties
P7 F 25-29  Housewife and Vice president of village disaster committee

employee of family

(administrative role)
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Table 3 Characteristics of focus group discussion participants

Agerange Nineach

Gender Occupation
(years) group
FGD1 30-60 6 Small business owners, fishermen, shop keepers
FGD2 M Unknown 6 Business men and fishermen
FGD3 F 25-50 6 Housewives
FGD4 F 25-50 5 Housewives

Four overarching themes emerged from the qualitative data: 1) Perceptions and consequences

of disaster; 2) Insufficient support for the most vulnerable (economically, geographically and

personal physical attributes); 3) Community preparedness and practices; 4) Barriers to disaster

response and improving resilience. The four overarching themes were drawn together from key

sub themes which are available in Supplementary File 4, together with illustrative quotes.

Perceptions of risk and consequences of disaster

Community members perceived disasters to not be preventable and viewed disaster-related

death as unavoidable, or to occur as a result of “Allah’s will”. There was some acknowledgment

of the relationship between water-related disasters and climate uncertainty, which was

attributed to the impact of pollution.

“And why these happen, | cannot say. Allah wishes - that’s why it happens brother. Everything

happens when Allah wishes.” (P2, M, fisherman and shop owner)

A major concern for community members was the consequences of disaster on agriculture,

with erosion and loss of crops and livestock having devastating impacts on livelihood.
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“The storm destroyed all the crops. | don’t know whether we will get any rice or not from the

grain.” (FGD3, F, housewives)

In particular, loss of livestock was a significant concern for farmers, and the need to protect
livestock presented a major impediment to evacuation. Similarly, theft and looting were cited
as both a consequence of disaster and an impediment to evacuation. In terms of health
consequences, drowning and illness due to poor sanitation post-disaster were considered to be

major contributors to disaster-related morbidity and mortality.

Insufficient support for the most vulnerable

Respondents frequently reported on the structural weakness of existing dwellings and their
inability to withstand a disaster event. A number of personal characteristics were repeatedly
associated with increased vulnerability to drowning. Many of these surrounded the notion of
‘weakness’ — an inability to move quickly, hold onto stationary objects when caught in flood
waters, swim against currents, climb to safe areas above flood waters, or carry belongings
overhead when crossing flood waters. Many of characteristics were specific to women, with
traditional clothing worn becoming heavy when wet, or long hair becoming caught on objects

preventing escape from flood waters.

“Women are in risk because they wear many clothes and they have long hair. That hair might be
untied and get stuck or twisted with anything else. They don’t have that much strength. So they
cannot free themselves.” (FGD2, M, businessmen and fishermen)

Statements were made about the care a woman feels for her children making her a liability to
the broader family. There were mentions that women were less able than men to maintain

calm or plan rationally in high pressure situations.

Community preparedness and practices
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2 Participants discussed a number of approaches to preparing their households prior to disaster. 2
5 These included securing food and valuables in safe, waterproof storage places, reinforcing ﬁ'
6 c
7 households with rope and tarp, and creating floatation devices for family members from empty %
8 =
9 plastic soft drink bottles in case of flooding. §
10 e
1 S o
12 " . , . . 8 B
13 We put poles to support the house so that it doesn’t fall. We take a thick rope and tie up one g 8
O
o
1‘5‘ end of that rope with the house and tie up the other end of rope with a big tree tightly, so that < %
o ©
16 the house doesn’t fall during cyclone.” (FGD3, F, housewives) % i
18 El:
19 S
20 A variety of sources were used to communicate warnings in community settings prior and c §
21 5 ©
22 during disasters. Not all community members owned a TV or radio, and as power is often lost e 3
e »
;i during weather events, loudspeaker announcements in village settings were considered to be E ma
[ i
(207, R
;Z most the effective warning signal. These announcements appeared to be predominantly §3'§
23 ©
27 coordinated by NGOs. Warning signals were either based on a 10-point scale which indicates 8% o
28 85 =
29 event severity, or were a simple call for evacuation, directing community members towards §$_0 =
30 5 Q
31 cyclone shelters and other protected areas of the community. Community members %%i
32 ot I
33 interpreted warning signals in different ways, with individuals having different thresholds for g.,);g
34 .- , , . . . , 352
35 deciding when evacuation was necessary. Previous warnings given for seemingly minor events 5o
R
Q- T
g? caused many participants to be skeptical about the urgency of signals. > §
- o
38 5 8
39 = o
40 “And another thing is people don’t want to go. As long as possible they try to stay in their own e 3
41 g 8
42 place. If they have left their things in that place then they might have lost their things. People o 3
43 3 S
44 don’t want to leave their resort in their entire life. That’s why problem increases more and 5 ;
- 3
22 people get hurt more by drowning in water.” (FGD1, M, small business owners) § NA
w
> -
47 SR
48 8 &
49 Many drowning deaths were reported to be caused by people evacuating their households & i
50 S
51 after not responding to early warnings. Despite this, evacuation was considered an %
52 o
53 inconvenience to community members due to difficulties with transporting less-mobile people g
54 =
55 and the looting that frequently occurs when households are left unattended. One participant «3
56 3
57 é
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reported thieves staging false disaster warning signals for an opportunity to rob empty
households.

“We stay at home because if we leave the house the things will be stolen. We have nothing else
than these things of the house. That’s why we try to stay at the houses long as we can.” (P3, M,

agricultural worker)

Barriers to disaster response and improving resilience

Although there were a number of approaches documented towards disaster preparedness,
management and relief, many of these were considered to be unreliable or unsustainable.
Many participants discussed disaster management education provided by NGOs in community
settings. Although useful, these education programs were reported to be sporadic and with
varied content. A lack of resources limited the extent individuals were able implement the
practices taught. Consequently, disaster preparedness was predominately managed by

individual community members.

Government initiatives were primarily focused on protection at time of disaster and relief post-
disaster. A number of cyclone shelters had been built by government in community settings and
were frequently used by the most vulnerable members of the community at the time of
disaster. Despite this, cyclone shelters were reported to be difficult to access due to unsafe
roads and long distances between shelters. Furthermore, shelters were reportedly over-

crowded, with poor structural quality, and were potentially unsafe places for women.
“Suppose there are two cyclone centres in our area. Already cracks have been developed in one
building. Moreover they become filled up with people at the time when signal is shown.” (FGD2,

M, business men and fishermen)

There was a clear lack of faith in governance, with many comments concerning unequal

distribution of government relief post-disaster, driven by bribery and nepotism.
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2 ‘At that time [those] who could give money as bribe he got that house and money. But [those] 3
5 who actually needed he did not get the house and money.” (FGD1, M, small business owners) A
; :
=
8 =
9 Government post-disaster relief was only available over short periods of time post-event and in §
10 . . 0o @
1 some cases, was also provided sporadically by NGOs. s 5
12 8 E
13 3 2
14 2 3
DISCUSSION 3

15 8 o
16 This study has highlighted the considerable challenges confronting communities in disaster 2 i
17 a o
18 prone regions of Bangladesh in the face of inadequate warning systems, poor understanding % ®
19 2 R
20 and uptake of evacuation measures, and insufficient relief responses. Each of these challenges % §
21 5 ©
22 are heightened for populations in remote geographical areas and those who are economically e 3
°
23 . . . e - >
4 deprived. The impacts of disaster presented a heavy burden to communities in terms of § ms
(207, R
;Z housing, economic losses and the threat of drowning and illness. Identifying these issues §3'§
230
27 highlights areas of priority to address through interventions. Increasing commitment from 8% o
28 85 =
29 government to address disaster risk was viewed as a crucial step towards reducing disaster- §$_0 =
30 5 Q
31 related devastation. As a result, further investigation into policy interventions to improve %%i
32 ot I
33 governance surrounding this issue is required. Further, the need for community to self-manage g.,);g
3@
g;’ disaster risk was considered a priority. This study identified several community strengths that g@{i
Q- T
g? could be built upon as part of a comprehensive disaster resilience plan that fosters this > §
- o

38 approach. 5 o
39 E

>

40 e 3
41 2 3
42 A major impediment identified to effective disaster preparedness was the efficacy of warning o 3
43 N . o . 3 S
44 systems. Despite high levels of mobile phone penetration in Bangladesh, the majority of survey 5 ;
- 3
22 respondents did not receive warnings through this means and instead relied on television (45%) § NA
w

> -
j; and warnings from local authorities and volunteers (21%). There was significant heterogeneity S §
Q o
49 in understanding and heeding warning signals, which contributed to a reluctance for & i
50 S
51 evacuation. Warning signal efficacy was impacted by loss of electricity during flooding and poor %
52 o
53 community confidence in warning systems. This is consistent with the Osti and Nakasu 3 review g
>4 - : : : : =
55 of inadequate warning systems across 10 southern and eastern Asian countries during 21 fatal Q
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flood events. The authors reported flood warning systems to be unreliable and the content of
warnings to be too technical for community members. Taken together, these findings have
critical implications for future research relating to appropriate messaging and the use of mobile

technology as an avenue for early warning with high coverage.

There is significant unmet community need for effective disaster response, which must be
addressed to move towards ensuring disaster resilience rather than recovery. While
communities demonstrated strength with self-reliance, a systems level approach was required
to support the development of disaster resilience. There is limited insight into the ongoing
mental health effects of disaster and how this impacts community resilience in disaster prone
regions 4. However, the present findings confirm previous research that indicates disaster has a
traumatic impact on families and communities. This signifies the need for a mental health
workforce that are competent in disaster-related trauma and are responsive to the community
in terms of culture, traditions, language and local practices °. Further research is critical to
understanding the impact of psychological trauma, which women may be more affected by

than men, on community disaster resilience

At the community level, there was considerable concern for preserving agriculture and
ultimately livelihoods. Protecting livestock was cited as a major barrier to evacuation and a
significant contributor to disaster vulnerability, with 78% of survey participants reporting
prevailing concerns about debt, livestock and crop loss at the time of a disaster event.
Individual and community level factors were key contributors to vulnerability, in particular

house construction, age and gender.

Women were perceived to be more vulnerable than men, which was consistent with previous
research °1%; however in high income settings, men have a higher mortality attributed to flood
related-drowning 7. This is indicative of the “socially determined” role of women in many
LMICs and is aligned with an emerging focus in disaster literature on the role of women and

how this contributes to vulnerability 1416, In Bangladesh, this is related to the socioeconomic
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2 status of women, health status and perpetration of violence against women 6. A cross- 2
5 sectional survey with mothers spanning two floods in Bangladesh in 2007, reported 86% of ﬁ'
6 c
7 women experienced intimate partner violence (physical, emotional, sexual and sustenance %
8 =
9 abuse) during a flood 8. This study also reported that both unintentional injury (cuts, falls, §
10 . . . . .. . . . o 2
1 drowning etc.) and parental violence against children is increased during flooding disaster 18, s 5
® B
12 . ] . . . . o B
13 Perpetration of parental violence (physical, emotional and sustenance abuse) against children g 8
o

o
1‘5‘ was highest in low socioeconomic families, in families with household unemployment and < %
o ©
16 among mothers; particularly mothers engaged in domestic work (not employed) and those 2 i
17 a o
18 experiencing intimate-partner violence, all of which related to the extreme survival pressure. % ®
19 3 S
20 While women are seen as vulnerable to disaster and disaster-related trauma, there is great c §
21 5 ©
22 opportunity to empower and educate women in disaster preparedness and management ‘; =
N

2 . . ) =
22 practices to promote community resilience. 1 E ma
® > =
25 - 8_8
26 2S5
27 Natural disasters have a number of long-term indirect impacts on vulnerable populations. 8% o
28 85 =
29 Communities repeatedly exposed to disasters may experience forced migration, either to urban ég%
30 =5 2
31 centres or onto other hazard prone land.® This contributes to rising land pressure, rapid %%g
32 " . . . . . a3
33 urbanisation and a breakdown of community and social structures which disproportionally g.,);g
. . o - 32z
g;’ affects the poorest members of the population, increasing marginalisation.2® A lack of stability e
R
Q- T
g? and security establishes a poverty cycle?! and enhances existing issues surrounding gender and > §
- o
. . . _ . T O
38 social inequality.?2 The under- age marriage and trafficking of young girls has been reported to 2 9
39 -

>
40 increase following disaster as children lose their parents, parents are unable to afford e 3
4 5 8
42 education due to disaster repair costs, or as schools are destroyed during disaster, impacting o 3
43 . _ 3 S
44 social-determinants of health adversely.? 5 <
45 T o
46 > B
47 Implication for practice S §
48 S o
49 Improve commitment from government v "i
50 S
51 Given the population density and scarce resources in the context, greater investment in g
(@]
52 o
53 preparedness and education rather than management and recovery is needed in Bangladesh. g
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reported to be inconsistent. There is a need for improved coordination between relevant
government agencies and NGOs to: 1) prevent overlap of interventions in certain areas and
support areas/communities currently without any interventions; 2) ensure the interventions
available are consistent and offered to a high standard; 3) ensure post-disaster aid is distributed
using regulated processes to areas of most need; and 4) ensure allocation of funding is fair and
appropriate governance mechanisms in place for distribution of support. Indeed Government
investment is essential to obtaining resources to improve basic public infrastructure (roads,
dams and river embankments), constructing protective infrastructure, such as cyclone shelters
and for improving the availability of emergency medical care post-disaster. In Bangladesh,
increased Government ownership and coordination could see considerable gains, however
better engagement with stakeholders at the community and policy level is needed to ensure a

community owned approach to promoting disaster resilience.

Build resilient communities by enabling self-management of disaster risk

All initiatives implemented should focus on empowering communities to mitigate disaster risk
locally. This will assist in the promotion of cost-effective, local approaches to disaster
preparedness, such as homemade personal floatation devices made from community sourced
and readily available materials. The findings report on how communities/society in rural
Bangladesh have organized themselves to increase resilience and manage disasters more

effectively.

Participants reported not using cyclone shelters, however over-crowding of shelters was also
reported as a deterrent. Community ownership with respect to consultation on shelter location,
feasibility and usability of infrastructure to access shelters might address some of the mistrust
in governance/disaster management. This may be aided by building and using community
infrastructures such as schools or mosques as disaster shelters, which would be an efficient and
acceptable use of resources. Finally, whilst the community reported poor access to health
services generally, this was compounded during disasters when it was clear that the health

systems were non-existent; the need for resilient health systems cannot be over-stated.
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5 Resilience will also depend upon the capacity of disaster management practices to be adjusted ﬁ'
6 c
7 in a timely manner, in response to changing community priorities and the changing local %
8 =
9 environment. There should be a focus on reducing internal community conflicts caused by the §
10 . . . . o 2
1 provision of external resources to promote cohesive, united, community-based response to s 5
® B
12 . . . . . . Q
13 disaster. This would be aided by formal disaster committees, which would be helpful not only 0] Q
O
o
1‘5‘ as an entity but for understanding and addressing concerns on distribution of resources within < %
o ©
16 the population; however, to be effective this also needs to be monitored. The aim of these 2 i
17 a o
18 committees could be to prepare the local population for disaster and take leadership in f ®
19 2 R
20 assisting community members at the time of disaster. To be effective, committee members % §
21 5 ©
22 would need external training (provided by government and/or NGOs) at regular intervals on e 3
e »
;i various aspects of disaster preparedness, rescue and relief. Importantly, these committees E ma
[ i
(207, R
;g should consist of a diverse range of community members who are part of the committee at an §3'§
230
27 equal rank, including women and the elderly. Furthermore, committees should be Government 8% o
28 85 =
29 resourced and be in regular contact with government agencies and NGOs operating locally. ég%
31 258
> Strengths and limitati 558
33 gths and limitations 853
3@
g;’ To our knowledge, this is the first large scale study reporting on the context of natural disasters, e
R
Q- T
g? using mixed methods, from a LMIC. The qualitative research performed spanned a diverse > §
- o
38 range of participants and yielded rich data that greatly contextualized the cross-sectional g E
39 -
>
40 survey. As the study was conducted in a country prone to water-related disasters, the results e 3
4 5 8
42 may not be generalizable to other LMIC settings. Secondly, the recall period was relatively large o 3
43 . . . . o . . 3 S
44 with 5 years which may influence the reliability of the findings. Consultations with government 5 ;
- 3
22 representatives are likely to have provided additional insight into existing government § NA
w
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j; initiatives targeted at disaster preparedness and response, highlighting strengths and gaps in S §
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49 existing disaster mitigation policies. & 2
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This study has highlighted the challenges facing water-related disaster prone region of
Bangladesh. The results confirm previous research that emphasize the vulnerability of
communities in the face of inadequate warning systems and poorly coordinated disaster
responses, particularly for vulnerable/disadvantaged sectors of the community including the
elderly, women, low socioeconomic families and those whose livelihood is rooted in agriculture.
This research calls for increased government investment in systems level responses that
empower communities and promote resilience. Further research can support this by addressing
the systems level challenges to promoting disaster resilience, and investigating how existing

community strengths can be leveraged to implement locally-owned solutions.
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COREQ, (COnsolidated criteria for REporting Qualitative research) Checklist

A checklist of items that should be included in reports of qualitative research. You must report the page number in your manuscript

where you consider each of the items listed in this checklist. If you have not included this information, either revise your manuscript

accordingly before submitting or note N/A.

~(S3gvy) Jnanladns juswaublosu3g

Topic Item No. Guide Questions/Description Reported on
Page No.
Domain 1: Research team .
and reflexivity g
Personal characteristics ¢
Interviewer/facilitator 1 Which author/s conducted the interview or focus group? 7
Credentials 2 What were the researcher’s credentials? E.g. PhD, MD 7 f
Occupation 3 What was their occupation at the time of the study? 2 'E
Gender 4 Was the researcher male or female? g
Experience and training 5 What experience or training did the researcher have? E-
Relationship with g
participants S
Relationship established Was a relationship established prior to study commencement? 7 9.
Participant knowledge of What did the participants know about the researcher? e.g. personal -
the interviewer goals, reasons for doing the research 7—%
Interviewer characteristics 8 What characteristics were reported about the inter viewer/facilitator? ﬁ
e.g. Bias, assumptions, reasons and interests in the research topic N/A =1
Domain 2: Study design u
Theoretical framework a
Methodological orientation 9 What methodological orientation was stated to underpin the study? e.g. ol
and Theory grounded theory, discourse analysis, ethnography, phenomenology, 5 g
content analysis :é-
Participant selection 3
Sampling 10 How were participants selected? e.g. purposive, convenience, _ir
consecutive, snowball 7 f
Method of approach 11 How were participants approached? e.g. face-to-face, telephone, mail, =
email ! ;:L'
Sample size 12 How many participants were in the study?
Non-participation 13 How many people refused to participate or dropped out? Reasons? N/A
Setting g
Setting of data collection 14 Where was the data collected? e.g. home, clinic, workplace 8 _§_-
Presence of non- 15 Was anyone else present besides the participants and researchers? =
participants 7—:,8_
Description of sample 16 What are the important characteristics of the sample? e.g. demographic ——=
data, date 12 GE
Data collection Y
Interview guide 17 Were questions, prompts, guides provided by the authors? Was it pilot
tested? 6
Repeat interviews 18 Were repeat inter views carried out? If yes, how many? N/A
Audio/visual recording 19 Did the research use audio or visual recording to collect the data? 7
Field notes 20 Were field notes made during and/or after the inter view or focus group? [z
Duration 21 What was the duration of the inter views or focus group? 7
Data saturation 22 Was data saturation discussed?
Transcripts returned 23 Were transcripts returned to participants for comment and/or N/A

| @p anbiydeibollqig soushy re Gzoz ‘€T sunr uo /wod (wg uadolway//:diy wol papeojumod "6T0Z 11dY ¥ U0 657920-8T0Z-uadolwa/9eTT 0T Se paysiignd 1s11) :uadO NG
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Topic Item No. Guide Questions/Description Reported on
Page No.
correction?
Domain 3: analysis and
findings
Data analysis
Number of data coders 24 How many data coders coded the data? 23
Description of the coding 25 Did authors provide a description of the coding tree?
tree Appendix B _|
Derivation of themes 26 Were themes identified in advance or derived from the data? Discussion E
Software 27 What software, if applicable, was used to manage the data? =
Participant checking 28 Did participants provide feedback on the findings? 8 d
Reporting g
Quotations presented 29 Were participant quotations presented to illustrate the themes/findings? Z
Was each quotation identified? e.g. participant number Results 'E_
Data and findings consistent 30 Was there consistency between the data presented and the findings? p
Clarity of major themes 31 Were major themes clearly presented in the findings? Discussion
Clarity of minor themes 32 Is there a description of diverse cases or discussion of minor themes? Diceticsinn

Developed from: Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): a 32-item checklist
for interviews and focus groups. International Journal for Quality in Health Care. 2007. Volume 19, Number 6: pp. 349 — 357

Once you have completed this checklist, please save a copy and upload it as part of your submission. DO NOT include this

checklist as part of the main manuscript document. It must be uploaded as a separate file.
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BHASA (AFLOAT)

Question

|Respondent's answer

Section G - Natural Disaster Details I G 49 GNT AR P LTI B B RY

QAN NI ( -y )

Name of respondent interviewed for Section G
RiRy

A F F QAT APFOF AT FA
Gy ?

How many kinds of natural disasters can you think
of?

JIIEH TG 0O A
Multiple responses possible
F 3 QR pfod AR

W@E AT Y 5 [CH19Y Disease

Cyclones/big storms

T Flooding 99  |GIf~=T Don't know

ST Tsunami 97 |SINI (\SUHY FB) Others (specify)
SIS Landslide

SNINT_GTTY FPA Others specify
NG WO 9 JePI (P GRS AFOP .
1 | I/ SUHRF I Flooding/flashflood | 7 |[FTET=NA Nor westers
LTS BTN (@ 56 27 ? 9
Which natural disaster do you think is the biggest 2 | STRIF/IG 4[N ARG Cyclones/big 8 |GeIT&RIN Tidal surge
problem for your area? storms
ATFOF @N’C?T o
3 | Brefter Tornado 9 |<RI ©I% Riverbank erosion
4 | ST Tsunami 10 |9 Disease
5 | 9N Landslide 97 |SNI (GTEY FF) Other
(specify)
6 | o1t ILV/=S ﬁ Heavy rainfall 99 |@f~ | Don't know
SNINT_GTT Y FPA Others specify
NS ¢ IRQLIT VT A (FIH LN ATFoP
ACACSR ST AR 57 1=t
Have you experienced any natural disaster in the Yes
past 5 years?
AR ST 2[=rNo
NS ¢ IRLIF WL WA FOT AFOF TR THAN ZARCA~?
How many times have you experienced a natural disaster in the last 5 years?
PO
TS ¢ TR UE S 1N 4G Al 3T/ SBT I Flood/Flash flood | 6 |@1R /@i 3 Heavy rainfall
STt 6 67 (212 ¥ q Heavy
What was the most recent disaster event you have SIRPI/AT G0 G Cyclone 7 | Nor
experienced? westers(Kalbaishakhi)
BT Tornado 8 |~WI ©I% Riverbank erosion
SIITN Tsunami 9 |GATR Tidal surge
GIN&S Landslide 97 | (\STEY F) Others
(specify)
QTN (@E—’i(‘ﬂ FPN)Others (Specify)
TS ¢ TR TG NS T G rFfo I/ SBTB I Flood/Flash flood | 6 |@1R /@i 3T Heavy rainfall
oIt [ 2 (&S 96 - 1R Heawy
What was the second most recent disaster event HIRPIW/AT G0 G Cyclone 7 | Nor
you have experienced? westers(Kalbaishakhi)
BTl Tornado 8 |=WI ©r%+ Riverbank erosion
ST Tsunami 9 | GLeBRA Tidal surge
GINEST Landslide 97 [T (\GTeTY FF) Others
(specify)
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QNINT (OHFCY FPN)Others (Specify)

T ¢ TR G S o G rpfoss 1 | I/ SIB(RF I Flood/Flash flood | 6 [S1% 77/@fS 3 Heavy rainfall
o1t 3 7 (SRS 96) i 18 Heary
What was the third most recent disaster event you 2 | STRFH/AG YA IS Cyclone 7 | Nor
have experienced? westers(Kalbaishakhi)
3 | BteftT Tornado 8 |~WI ©T% Riverbank erosion
4 | S Tsunami 9  |GCeTsgrST Tidal surge
5 | ©fN&S Landslide 97 |SINI=F (\BTEY F°) Others
(specify)
AT (\BECL FPA)
Others (Specify)
TYN A (FIN TOFASGT (LT SToHATN) 1 =i ves
SR 5?
2 «I No
Did you receive any warning message for the most ]
recent disaster you experienced? 90 | WCH (N2 Can't
TSHATN QTR kil
T R, (FIATT (YT AN STOBO 1 @58 Radio
QAR ?
2 (GfAfS™ = Television
If yes, where did you get the message from? -
(PIRT (AT ST 3 F[T PSS SGIRT Announcement by local authority
4 | (TR BRI (TN (GG T6/FR TGS & Hifea fGrest
Announcement by the volunteers (Red crescent, fire service and civil defence
etc)
97 | AWIINT (@Cﬁ‘dW) Others (specify)
NI (SHCL FFA)
Others (Specify)
FCACSTR ST ST 35 SRR (7 7y 1| =t
CTOIE WA fNTHRe? Yes
During the last disaster did you and your household
members move to a nearby shelter? 2 [T No
(FIATS STET IR
RO (@ / DI (PUEIL TIH PUAR? 1| e Soer FTRfR Self-initiative 4 |avf8 e NGO
If yes, who put in place/organised the shelter?
P I PER 2 | STAIA |AT (T Government Shelter 97 [T (@CESI?IW)
Others (specify)
3 ﬁﬂ ¥ Local Administration 99 |GyIf~ I Don't know
90 |W(W (4% Can't remember
NI (ST FFA)
Others (Specify)
Y A (I AR 1 | ISR Ty TR (F Flood 4 |SMISATS (PTH Community
shelter centre
What type of centre did you go to?
2 | STRF (*FOILF Cyclone shelter 5 |[SIqE AMSTS Relatives
(T TR homes
3 | 5T AfSHIH Educational institution 99 |Guf¥ <11 Don't know
%i“\" R TPTRCT SUA SR (PUH (W0 M || 1 | syrarorcsy o~ SR Did not think itwas | 4 |« $T7& U1 3 29
o ) ) needed Disaster is a common
What is the primary reason you did not go to the phenomenon
shelter/centre?
3 PR (S NI 2 | ISR G- taR fRRrerers F2 o 5 [STRFPW (FOR (@ F
LA For the security of property Shelter is far away
3 | SRR *I® (FTT @08 RN To protect 97 |NIINT (@EQQW) Others
household cattle (specify)
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ST (BTETY FF) Others (Specify)
4 SETIBT SRS (T 4R OY-f78 =5 F 1| conm @ 7 Low
QI AINTS G ARSI IS SN FO6T priority
SFFH I W FERA?
2 | g6 @FFAf Medium
[T T8 e A= F | priority
Compared to other health problems you or your S - T
area face, how big a priority is it to reduce the risks 3 v @W"i‘fH@h priority
associated with disasters that can lead to
drowning? [Prompt for one response]
ST I NN FEN
(GSF 0T AT 1, GEIAONS SAGL (I 1 | BNGRGS STEST Injury morbidity 6 | FCN WS Loss of
O (R VA O b ST f45= %+ Do not income
prompt, give the respondent time to think and
mark up to 3 options) 2 | QS Death 7 |SRIRY *fe FfFTT IE/T
SRR T 5T SO AT 5 SRR T Loss of livestock
IO SN (I J(T ACH? What were the main 3 W-Z@WWDamage to 8 |27 A (I 1T Debt
effects of the most recent natural disaster you infrastructure
experienced?
4 | YT SN 5F19 Loss of productive 9 JfoN Wo1Y-fR574 Disease
assets
5 | T 3HI9 Loss of crops
SR TS P AFoF AT 6 4R . 1 | BRGNS STFT Injury morbidity 6 |F HCN TS Loss of
o JICHCT (I =T ATIH? What were the main income
effects of the most recent natural disaster you
experienced? 2 | QS Death 7 | SRR S [T /AT
I Loss of livestock
3 | I9-3r8 40T “1TG Damage to 8 |27 5T =0 T Debt
infrastructure
4 | YT A=A PO Loss of productive 9 IfoN =o1Y-fR374 Disease
assets
5 | T 3HI9 Loss of crops
SR O A AP0 A 5 4RAR . 1 | 2NGRGNS WFST Injury morbidity 6 | FHCN TS Loss of
O SFICELH (I RCT AMH? What were the main income
effects of the most recent natural disaster you
experienced? 2 | Y Death 7 |9RIA *fe T W/
I Loss of livestock
3 | I3-3r8 40T “1TT Damage to 8 |2 % =CA T Debt
infrastructure
4 | YeTIIN A=AMS PO Loss of productive 9 |RfoN S37Y-fYY Disease
assets
5 | (T 3HI9 Loss of crops
AR AFSF LTS AR JNHIT
Wlm?w AR5 F YIRS JIET TR-IS Houses 7 |onf @ srmefREem T9E
(T R0ACR? o Water and sanitation facilities
What parts of your community infrastructure or
environment are most affected by this natural PN G/ Farmland 8 |AII- WIG Roads

disaster?

(587 0 = =T, SeIWreI 0T [ 556G
AR I foG % Ieire ¢~ Do not prompt;
select 3 most affected)

AIBIICAITS FS

R 4T SNA Fishing resources

9 |FoyFrETen Bridges

NR-ATAT/TNTN Trees/forests/orchards

99 [Guf¥ /1 Don't know

JWIAT- Schools

97 |NIINY (@Cﬁ‘dW) Other

FZT () OfFL (T Health facilities

NI (@@C‘d FPA)Others (Specify)

2 ATFFEF FUATS AN JeNFIR (I L[NT
PTG SR [ HOS?

What kind of work or jobs in this area are most
affected by this natural disaster?

T&d 0 MIN N, G IUrerd (R ATITSY A7

(G Fisherman 6 [Tt Shopkeeper/businessman
TR Boatman 7 ||t 6@@@' Government
employee
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(ID'I E Etﬁ.i ltE Il .lt ) 3 | SI4IeT Livestock herder 8 WWWW
o not prompt; select as many as apply’ Police/arm
TSR 61O y
4 | IP Farmer 99 |Gy =T Don't know
5 [fAs WG d Wage labourer 97 [NIINY (@Cﬁ‘d PPA) Other
HNITT (@ﬂ(ﬁW)Others (Specify)
2 AIFSF FCATST (FI 4N (CIFGH ([ 1 | o Older people
FoAZ AR 0T TN PLIN?
What groups of people do you think are most 2 ATEITF IS T Adults
affected in your area during this natural disaster? Ry )
26 1 AR A1 (TS ([N 58T G8F F7g) 3 B0 Children
Do not prompt; select as many as apply 4 Y Men
(TGN TS
5 | N2 Women
6 ASIFIT People with disabilities
7 38 ST (AT Poorer people
8 | RS SIIS! (AT People living in certain areas (e.g. river islands,
coastal areas)
99 | GIf~ =T Don't know
97 | I (@Cﬁ‘d FP) Other (specify)
I (@Qt‘d FPA) Others (Specify)
AIPFSF TR STNT WA YeTo (I e
1 &9 NAIal fNTT Personal safet:
fRyeten N @ fbfes atew? Y
In the event of a natural disaster, what are your 2 TR/ AR SRR T fNTT Death of a family member
main concerns?
3 ?IT@—Wﬁ'CEI Losing your house
(&8 fire *fmrf w2, A oft Te fofZrs 4 31@—?@? ST A Losing your belongings
Mark top 3 choices, prompt for responses) 5 | FIOYBIRR IR fNTT Losing your work
b femate 6 |7 78 28 N Crop failure
7 | ANIR/ATRRICEE STRTIRE ST w1 AFCS AT N Not being able to get in
touch with family
8 AIfTS ot e ATy Being overwhelmed
9 (1 0T B %/f6f8w fReAT =11 | would not be concerned
97 | NIINY (@CE‘:RIW) Other (specify)
NI (@ﬁf‘ﬂW)Others (Specify)
R AP a\"_‘i‘a cmﬁmwwﬁ@? S84 1 | @f%8 Radio 7 | P TR A
’ T O M 7fdre .C"ﬂ?f AUS K Other government
In the event of a natural disaster where do you get
forecasts or information from? 2 | (BfEfo= TV 8 | EITS(/ STRII=/MZF Alarm,
siren, loudspeaker
(Sed 01 M =1, SSIATOI (AR ATINGY A =—— : -
UG &8 NAH~ FE=: Do not prompt, select all 3 [ SRIMALY/ALST Print media 9 /AT
that apply) Cellphone/Text
(IR (TP “YIrOPT AN 4 | IF-IEHI/ AR A3/ 2SN 10 |CFTIS (AT AR From
Friends, family, neighbor nowhere
5 | SIS SYfET)/ ST AW Village 99 |G =T Don't know
administration
6 | *ffemY/ ATNEE ARNT S0 Army/police | 97 [T (BTHY FF) Other
(specify)
NI (@@C‘dW)Others (Specify)
ATPREP AT Trbalt TOHST HBIAI G ([ offeT Police
AN PR B(G/ AT L (FG [N
I NN RI? 2 | RIS A Fire services
In the event of a natural disaster, what person or
P 3 | =7 441G Local NGOs

organisation is your preferred source of
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information? 4 | Fe1/PCeNG School/Colleges
(‘ﬁ)ﬁ\‘)% oad oFe PLAN) (Mark top 3 choices) 5 | SSfGm/ Mosque/Temple
JG/ATSHITAT T ([T FRFA
/ 6 | NUNTNT 9IS Community leader
7 "E@?I'\Cﬁﬂﬁ 37 AfSDIN Public Health Department
8 | FINY TR/ (TR ATODI/ (/RPN TR WIS
Clinic/Outreach worker Government agencies, Cyclone preparedness
programme, Local disaster management committee
97 | SN (\STEHY ) Other (specify)
WY (GEY ) Others (Specify)
Wﬂlﬂ?ﬂﬁﬂm OB BT G 1 | (B &* Television
NI B (FIN NS ([ FrEHF I W
=W 2 | @f%8 Radio
In the event of a natural disaster, what is your . = - -
preferred method of receiving emergency alert 3 | TRIMAL/AASI Print Media
information? 4 | IF-IrEY/ AR ST Friends/Family
" of6 Tes fofzs %) 5 | ST Neighbors
(Mark top 3 choices) . .
WW@/T NEIE I 5 & Tt 6 Eﬁﬂ Y ﬂmmaﬁr@ Local level disaster management committee
7 ?Iﬁ)ﬁl ANfG® Local NGOs
8 | (FRITAAN ASH (TN- (TG {FHTT6 ISNRIG, FEB-Volantary
organizations: Red Crescent society, Scouts
9 | CNRIZSA/ICIS Cell phones/text alerts
97 | AWIINT (@Cﬁ‘dW) Other (specify)
NI (SHCY FFP)Others (Specify)
ATFFoF HrfisrFa fFend 19-3r8, fAres <
1=
4% AR SRR (NI A0S =L T Yes
T S (I O (AR 7))
Have you ever received any information on how to 2| I No
keep your household/members safe during a
natural disasters?
R AT ©F (ATRA
=T =, (I (AP 42 O (ATA(R?
If yes, from where did you receive this information 1 | CGEf* Television
from?
2 | (A58 Radio
@Y ofG Tux o )
(Mark top 3 choices) 3 | SEMHNA/ATG T Newspaper
CPTRITORT (TR 4 | ST ( fTRTA6 2O3™) Print Media (pamphlet/flyer)
5 | IF-IFHA AIIACI TR Friends/Family
6 | AT Neighbors
7 | NTANT 75 \‘B’/ﬁﬂ (Q9) (m/"jtﬁ 3\')/?51@') Community leaders/Religious
leaders
8 | IS Outreach worker
9 | IS Community health workers
10 | g71Gi® FI NGO workers
97 | AT (@CQQW) Other (Specify)
QTN (@CE_:N FPN)Others (Specify)
SN TS, FIFE T (11 8 O ’ 1 [ Ol WIS Lack of information
STEIRY /ST 357
What do you believe are potential 2 | AT SN WBITNE WSIJ Lack of knowledge of what to do
barriers/problems to accessing emergencies )
services and information? 3 | IENW WIF TE G T AF Lack of knowledge of current location
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(Gl (¥ G 309, T3 6 gerfire 4 | orploP MR SIAE SIS0 © N G 78 ST S5 ST
Select all that apply) & YISNT AT THRT Lack of knowledge where the natural disaster is located and/or
RINELL BTt where it is heading
5 | ANKARCNT WwI] Lack of transportation
6 | SIS [NA191GT Property security
7 | 5f&5re fNFI91@I Personal safety
97 | I~y (@Cs‘:lzf FPA) Other (specify)
HNITNT (@CﬁﬁW)Others (Specify)
A fF N FEAN AR G GBI APfoF
U (IRPT (I 2(FS F A2 1| =t
Do you feel your household is well prepared to Yes
handle a natural disaster?
T (TP AZS 2 [« No
A I IFE 2FRE ST (NFIRET S0 :
1 | ABO (O HNF AN TGN Takes too much time to become prepared
TS N TN, O AT FIAN WG (FING? Prep
What are the major reasons you don't feel 2 | A/ T(O WP GIPIF ATAGH Takes too much money to become
prepared? prepared
(TG OO, TSTE PTG N5~ N Read 3 | oI 2BO RS R O GIAT (N2 Don't know how to prepare
out, select all that apply) 4 | A 2T ATS 2T O FXS Z(J T Feel that preparing would not be
HFO I RS PIIA effective
5 | QTN WAEHIEA [Sf@Te J61 WITHR [RIT T It's not high on my list of
priorities
6 | AT ATFoP HUH5 R A NN FF =1 Don't think that disaster will
occur here
97 | AIINT (@Cﬁ‘dW) Other (specify)
NI (GHCY FFPA)Others (Specify)
I LR ST 21, OT=0e SR ey
AT S 6 et fR? 1 | ST JH0 WA BN ST fNT Evacuate everybody to a safe place
In your own household, what steps would you take
if you heard about this last disaster was forecast? 2 | TN ISR B 1M BN ST fAET Evacuate able people to a safe
place
B8 0T I I, CEIIOIF (R TG 5
UG Tad Lo~ FE 3 @W"i‘fmﬂ'\'ﬁ"fﬁ NIV 1Y Secure important documents
Do not prompt, select all that apply 4 | YR TGS g fN=E1°1Tn 9149 Secure valuables
SRS (AT, A 3 omeey fNe=?
5 | S AR TS fNRIIH A14- Secure productive assets
6 | SIIM *1® fN19m BN AT W Bring livestock to safe areas
7 | SUHFAIN TIIAE AFS FIA Prepare emergency supplies
8 W%Wﬁ/a IR [0z =St FAT Strengthen the house against
wind/rain
9 | (PIGR 7 None
99 | QT (52 Don't know
97 | ANIINT (@CE‘:RIW) Other (specify)
SHIT (BECY FE)Others (Specify)
hal X q T O (A STt 1 | TS A7 A IR I An agreed place to evacuate to
Does your household currently have any of the 2 | T QU AT LA O ATONH fRINF A TR ( SN
following? ARG SN FIR) 3-day supply of water (1 gallon of water per person per
day) for everyone who lives there
(TG (AT, TOSTE ATAGH 5N F Read
out, select all that apply) 3| R G T AN O TSP ORI WAGAT LRI SR 3-
AT ST day supply of non-perishable food for everyone who lives there
4 | HfERMIT (T AP ST ST TG, O ORI K 3-day supply of
medicine for each family member who requires medication
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5 | eI Bifere (afSe Battery operated radio
6 | IGIST Batteries
7 | 5626 Flashlight
8 | 2R fORFSST ST First Aid Kit
9 | (GAIABS Generator
10 | 9 Blankets
12 | AT (PICAIGIR |INE (W2 | don't have any of these items
(X7 FIRTSICR ST R F1 o 2] 1 | A SEIFS Storm shelter 4 |9 ¥4 Big house
FRRITSITR STCR AR G (RPIRR? :
[If evacuation point selected] 2 | ifem Mosque 5 @E Gy High ground
Where is the evacuation point?
3 | FeT/BUEG School/College 99 |G~ | Don't know
T8 I LI A, GO (Rl ST 51 97 | (BTEY FF) Others,
TG Tod (NAH~ FHw specify
Do not prompt, select all that apply
(I
I (@Qt‘d FPN)Others (Specify)
[If evacuation point selected] 1 | fEI° T Unsafe 3 || safe
% N7 5107 TR1E B (Aioe A0F]
I FORF WAIW I WA A FAA? 2 | UGG fART™M Somewhat safe 4 |fN*5® N Not sure
How safe do you think this area is?
(.EHFI% o~ FE Prompt, select one)
OGP WA
a2 (3 FIOP TRTR) e T 71=8 1 AT [T fN197 Safe enough here
AR AR [FR A1 AFA SA0o138 ({19
FN S N IR B (IO FIEY SCR? 2 | R SR (0O AR WY 1 TN ATAGH Too expensive or time-
Are there any reasons why some or all of your consuming to evacuate
household members did not evacuate when you )
heard the most recent natural disaster was : ST (YO & R Afraid to leave
forecast? 4 | SIG (RUTTATT FHIH G5 ATPCO 20 Need to stay to look after property
(Sed 01 I o1, BSIUTo CSIWI%W, 5 RRUS) (RSE| T ©I5T (N2 Forecasts are not reliable
that aoy:Ey)!G {© PP Do not prompt, select all 6 I, RO ) B 1 0 e e 0 B S No, we would all evacuate
AR SN SO = TR SR 99 | G =1 Don't know
97 | ANIINY (@CE‘:RIW) Other (specify)
I (@?JC?I PFP)Others (Specify)
IR SARPISF AT I S YA TS =, 1 | 3% A1 AT Friends or neighbours
OIRC WA SRR O BIH GHT S
FAR? 2 | ST - ¥ Relatives
If your household suffered as a result of [this = . -
natural disaster], who could you rely on to help 3 4 S/ 14 Elite/rich people in the area
you? 4 | 43T (9™ Religious leaders
(CREEIGIKSE «, CIREIAI) NWW 5 WWW Government authorities
~ o~
:::I;')L’ IO PP Do not prompt, select all that || | g orrerei wer/ (wRITSTa= el Savings groups / self-help groups
SR G P NG O FAIN 7 | av.f8.8 STy NGOs
8 | FIE FIR (YTF VI Nobody
99 | GyIf~ =T Don't know
97 | WIS Other (specify)

NI (@Cﬂﬂ FPA)Others (Specify)
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Supplementary File 3. In-depth interview guide and focus group discussion guide for community members
with disaster experience

Topics to address in this IDI guide:
* Investigate the impact of aquatic disasters (natural and human) on the community
+ Explore current disaster preparedness practices/resilience
» Understand role and measure in disaster relief management associated with drowning
* Explore health seeking behaviours of disaster related drowning events

(Questions only for volunteer leaders are underlined)

Demographic questions

Gender of participant: Male Female

Age of participant (in years):

Occupation of participant:

Role in the community:

gl wInE

Are you associated with any organisation? (if
volunteering from an organisation)

Themes | Queries | Probe/ clarifications/remarks

Introduction

Background Explore participant background -Can you please tell me your name and for how long you
information information have you lived in this community?

-What is your position in the community? How long have
you been in this position?

-What are your main responsibilities within the
community before/during/after a disaster?

Investigate the impact of aquatic disasters (natural and human) on the community

Explore general perceptions of -What do you know about disasters such as floods,
disasters cyclones etc? What do you think causes them?

Have you ever received any education or training about
natural disasters? If yes, from where/whom? What did
you learn about? Was it useful?

-Do you classify disasters as emergency situations?
Why/why not?

-Can the damage caused by a disaster be
prevented/lessened? If yes or no, then why?

Explore current disaster preparedness practices/resilience

Explore safety perception -What are some major safety issues that arise during a
regarding disasters disaster? Please explain.

-Do you think children/women/disabled people are safe
during disasters? If yes or no, then why? What are the
specific safety issues for these groups? How can their
safety be improved during a disaster?

-Do you know of any people who have drowned due to a
disaster? If yes, please provide details. Do you think this
could have been avoided? If yes, then how?

Existing practices to protect -What are some ways used for protecting people and
against disaster households from flooding and other disasters? How did
you and/or the community find out about this?
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-Do many community members use these methods? Do
you use these methods? If yes or no, then why? Do you
think they are adequate to keep your household and
family safe?

-Do you assist community members in implementing
disaster preparedness systems? If yes, do you receive
any support from government for this?

Existing practices during a
disaster

-Does your community have a disaster management
committee? If yes, who is part of it?

-Does your community have any kind of plan to deal with
disasters? If yes, please describe. If no, why? Do you
know if a risk assessment has ever been performed for
the area?

-Has the community ever practiced responding to a
disaster? Did you participate in this drill?

- Who do you think plays an important role in responding
to disasters in your area?

-What systems are in place to warn community
members when a disaster is approaching? If yes, who is
responsible for running this?

-Do you have a role in warning the community? If yes,
how do you know when to begin? Who leads the
operation? How many other people work alongside you?
What instructions do you provide community members
with? Do you receive any support from government?

-What do community people generally do during a
disaster? How do they try to stay safe?

-Do community people use local cyclone centres? If no,
then why?

Existing practices following a
disaster

-What happens after the disaster? How does community
come back to their day to day activities?

-Do you have a role in post-disaster clean-up? If yes,
what does this involve? Who coordinates clean-up
efforts? Do you receive any support from government?

-What is done if parts of the community are no longer
safe to be infaround (unstable infrastructure, flooded
areas etc)?

- What do you think your area needs to help it better
prepare and respond to disasters?

Understand role and measure in disaster relief management associated with drowning

To identify key responsibilities
and involvement with disaster and
drowning

-Have you personally assisted with any drowning cases?
If yes, please provide detail. How could you have been
better supported to handle these people?

Explore health seeking behaviours

of disaster related drowning events

Health seeking behaviours post-
drowning due to disaster

-What health facilities are available during/directly
following a disaster? Are these different from regular
health facilities? Are they appropriate/adequate for the
community’s needs?

-What health facilities do you think are needed to treat
community members following a disaster? What are
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some important features these services should have?
Do you have any thoughts or preferences about who
could provide these? [Probe: government, NGO, other
organisation]

Exit Questions

During our conversation, you mentioned W, X, Y, Z measures that could be taken to improve disaster
preparedness for the community (and or post disaster measures) during or directly following a disaster. If you were
to rank these from 1 to 5 (1 being most helpful and 5 least helpful in your community), what would the order be?
And why? [probe with high risk group- community need, feasibility, acceptability, sustainability]
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Topics to address in this FGD guide:
e Investigate the impact of aquatic disasters (natural and human) on the community
e Explore current disaster preparedness practices/resilience
e Explore health seeking behaviours of disaster related drowning events
e Understand role and measure in disaster relief management associated with drowning

Introduction

Introductory statement
Welcome, and thank you for agreeing to be part of today’s focus group discussion. We appreciate your willingness
to participate and the time you have taken out of your day to take part.

My name is.....

and | am from the Centre for Injury Prevention and Research, Bangladesh in Dhaka. We

are conducting these discussions with members of the Barisal community who have experienced natural or human
disaster. Our aim is to understand your views and experiences in relation to disaster-related drowning so that we
can find out the best way to reduce it in Bangladesh and in your communities. We would like to find out from you
what your thoughts/opinions and concerns are about drowning and how we can work together with you to reduce
drowning related deaths and disabilities in your communities.

First | would like to cover some general rules about how this discussion will run:

1. We would like you all to do the talking and to hear from everyone in the group.

2. Only one person should speak at a time so please wait for the person talking to finish.

3. There are no right or wrong answers — every person’s opinion and view is important and we would like to
hear a range of different views.

4. Anything discussed in this room remains in this room. We want everyone to feel comfortable about
discussing any sensitive issue.

5. We will be recording these discussions because we want to capture everything you have to say accurately.
But please be assured that we do not identify anyone by hame in any report and your identity will remain
anonymous.

6. Does anyone have any questions?

Explore participant background

Now | would like everyone to introduce themselves. Can you please
tell us your name, age, occupation if any, and for how long you have

information been in this community for?
Theme Discussion point Probes/clarifications
Investigate the impact of aquatic disasters (natural and human) on the community
Awareness/ What are some major safety issues that arise - When have you previously felt unsafe
Perception during a disaster? during a disaster?
- general
What about drowning? Who do you think is - Are children/women/disabled people more
most at risk of drowning during a disaster? prone to drowning during disasters?
Explore current disaster preparedness practices/resilience
Risk What are some of the reasons community - What types of disaster cause an
behaviours members drown during a disaster? increased risk of drowning?

- Are there appropriate facilities and
services available to prevent
drowning/assist people who are
drowning?

Current How do you ensure that you and your family are | -  What types of preparations do you make
practices prepared for a disaster? to your household prior to disaster?

Where did you learn about these?

- How do you receive warning when a
disaster is approaching?
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- Do you and your household have an
evacuation plan? What is it?

Barriers - What are the barriers to ensuring you are - What are the main barriers to making
prepared for disaster? appropriate safety preparations before a
disaster occurs? How could these barriers
be minimised?
Explore health seeking behaviours of disaster related drowning events
Experience |= Do you know of any people who have drowned |- Do you know if anyone attempted to help
of drowning due to a disaster? If yes, please describe the them? If yes, who and how?
events event. Please describe the situation. What
happened? How and when did this happen? - How do you think this could have been
prevented?
During - How are people usually rescued in drowning - Who are the people involved in the rescue
drowning situations during a disaster? and what are the associated risks for
event them?
Post - Do you know what the usual immediate - Would you personally be confident in
drowning practices are after a person is recovered from administering these?
event water?

- What health facilities are available to treat
drowning during/directly following a
disaster? Are these
adequate/appropriate?

Understand role and measure in disaster relief mana

gement associated with drowning

- What can be done to reduce the impact of a
natural disaster in your community?

- What sort of programs, resources or
facilities would be required for this?

- Who do you think are best placed for
implementing and overseeing this?

- What is currently available to the community to
prepare them for disaster?

- Have you ever received any kind of
information about natural disasters? If
yes, from where/whom? What did you
learn? Was it useful?

Exit question

During our conversation, W, X, Y, Z measures were mentioned that could be taken to reduce drowning amongst
fishermen. If you were to rank these from 1 to 5 (1 being most helpful and 5 least helpful for your community), what
would the order be?

Does anyone have any other questions or anything you would like to say or discuss further in this group?
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Supplementary File 4. Key subthemes from qualitative analysis with illustrative quotes

Theme Key sub-themes Illustrative quotes
Perceptions of | 1. Perceived | 1a. Beliefs “And why these happen, | cannot say. Allah wishes -
risk and causes of that’s why it happens brother. Everything happens
consequences | gisaster when Allah wishes.” (P2, M, fisherman and shop
of disaster
owner)
1b. Climate “Car, launch, steamer; all these release smoke which
change is harmful for nature and for that reason disaster
takes place.”(FGD2, M, small business owners))
2. 2a. Loss of “We saw many dead bodies of people beside the
Outcomes human life road.” (FGD1, M, business men and fishermen)
of disaster | 2b. Loss of “What is more problem is, the fishes of the pond go
livestock, away. Because of this, the people suffer from
agricultural financial problems. They lose everything.” (P6, F,
land and social worker)
produce
“The storm destroyed all the crops. | don’t know
whether we will get any rice or not from the grain.”
(FGD3, F, housewives)
2c. Damaged | “Now look at that broken house which is left there.
households That house was made newly, it was built only two to
three months ago. Suddenly it was hit by the storm.”
(P7, F, housewife and NGO employee)
2d. Theft “We stay at home because if we leave the house the
things will be stolen. We have nothing else than
these things of the house. That’s why we try to stay
at the houses long as we can.” (P3, M, agricultural
worker)
2e. Damaged | “Children cannot go to school and people have to
public swim to cross the roads. [The market] and cooking
infrastructur | became a great problem.” (FGD4, F, housewives)
e
2f. lliness “When water comes during calamity, if people drink
that water, people suffer from many diseases.” (P6,
F, social worker)
Insufficient 3. Increased | 3a. Gender “During this time [women] are considered as a
support for vulnerabilit | issues burden by other members of the family. They cannot
the most y to disaster move quickly, cannot come quickly.” (P6, F, social
vulnerable

worker)

“Women are in risk because they wear many clothes
and they have long hair. That hair might be untied
and get stuck or twisted with anything else. They
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don’t have that much strength. So they cannot free
themselves.” (FGD2, M, businessmen and fishermen)

3b. “Children can't move alone and don't know how to
Dependence | swim. Someone is needed to guard them. Sometimes
on others kids get lost when they are moving with their parents
as we can hold something to stay safe, but the kids
can't.” (P3, M, agricultural worker)
3c. Close “All of us who were staying near the river bank, lost
proximity to | everything. Everything was broken down.” (P4, M,
water fisherman and labourer)
Community 4. Preparing | 4a. “And we arrange everything properly and tie up with
preparedness | for disaster | Preparation the beam, so that later on we can get everything in

and practices

of food and proper order.” (FGD2, M, businessmen and
resources fishermen)
4b. “We put poles to support the house so that it doesn’t

Modifications

fall. We take a thick rope and tie up one end of that

made to rope with the house and tie up the other end of rope

households with a big tree tightly, so that the house doesn’t fall
during cyclone.” (FGD3, F, housewives)

4c. Self- “We make some floating materials with plastic

made safety
equipment

bottle of soft drink, or plastic water bottle etc. |
made those floating materials for all the members of
my family.” (P6, F, social worker)

4d. Education

“Now everyone has got training. Everyone knows

provided by | what is to be done, if there is cyclone. The people of
government | coastal area have now become more conscious.” (P6,
and NGOs F, social worker)
5. 5a. “We receive information through radio and
Protection Heterogeneit | television. We even get to know what type of
at time of y in mode of | disaster is coming. We received signals during Aila.
disaster communicati | Mic was used in our area to aware people.” (P1, M,

on assistant teachers)

5b. Lack of “And another thing is people don’t want to go. As

compliance long as possible they try to stay in their own place. If

to warning they have left their things in that place then they

systems might have lost their things. People don’t want to
leave their resort in their entire life. That’s why
problem increases more and people get hurt more by
drowning in water.” (FGD1, M, small business
owners)

5c. Reliance “If we get information about flood, then we will have

on cyclone to move to [the cyclone shelter]. Apart from this we

shelters for
protection

don’t have any alternative.” (FGD3, F, housewives)
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5d. Cyclone
shelters not

“Cyclone centres are located far from this place. If
these are located near to us then it would be possible

meeting to go to cyclone centre.” (FGD2, M, business men
community and fishermen)
needs
“Suppose there are two cyclone centres in our area.
Already cracks have been developed in one building.
Moreover they become filled up with people at the
time when signal is shown.” (FGD2, M, business men
and fishermen)
Se. Use of “We took shelter in those people’s houses which
other were better means [than our house]. We took shelter
resilient in those houses which had strong foundation.”
infrastructur | (FGD1, M, small business owners)

e for shelter

5f. Use of “We use banana tree to keep ourselves floating.
Indigenous When there is a flood, we cut down banana trees.
floatation This is the local method. By using these accessories,
methods we can reduce drowning.” (P1, M, assistant teacher)
Barriers to 6. Survival 6a. Lack of “A man in the north was totally puzzled and could
disaster skills, survival skills | decide which way to go with his old father. Then he
response and | rescue and was thinking whether he will save himself or will take

improving
resilience

resuscitatio
n

his father. Then he tied up his father with a tree so
that even if he dies at least his dead body will be
found. Later on his father died tied up with that tree.
Later, he was buried in the morning.” (FGD1, M,
small business owners)

“My grandson was seven months old. We put quilt,
pillow in a big metallic utensil and then put him
there and then said, ‘We are old. We cannot go to
the marshy land, we cannot take him. Let him float
on water. If Allah grants him life line then somehow
he will survive and if he has no life line, then he will
not be in this world anymore.” (FGD3, F, housewives)

6b. Rescue is

“While saving anyone from drowning he may also

a high-risk die. They have also several risks, like trees or boughs
practice may break and fall on them.” (FGD4, F, housewives)
6¢. ‘A] clay pot is grinded like powder and that powder
Resuscitation | is rubbed on the body. Then body has to cover with
using cotton so that water can release from his body. And
traditional if his body is moved taking his body on head, then he
methods will remain alive.” (FGD3, F, housewives)
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6d. Minimal “If someone gets injured by accident then we have
access to hospital here but don’t have doctor. If someone gets
health seriously injured by accident in that case we have
facilities nothing to do.” (FGD2, M, business men and
post-event fishermen)
7. Disaster 7a. Multiple “Then there were help from many places. Not only
relief parties are the government, but also many states of the world
involved in helped then. We helped people [too]; providing
relief various relief: medicines, foods. We volunteered in
these tasks.” (P2, M, fisherman and shop owner)
7b. Bribery “At that time [those] who could give money as bribe
and nepotism | he got that house and money. But [those] who
control relief | actually needed he did not get the house and
distribution money.” (FGD1, M, small business owners)
8. 8a. Improve “Here | would like to emphasize that if the people are
Improving community given more training on calamity, then | think the risk
disaster awareness might be reduced to some extent. Training has to be
resilience imparted to all.” (P6, F, social worker)

8b. Provision
of floatation
devices and
signals

“People like us can try to survive if given a ring buoy
or life jacket. By the grace of Allah we might be able
to live.” (FGD2, M, business men and fishermen)

8c. Generate
political will

“We don’t have any idea who will do it for us. There
is no benefit in asking to the members or the
chairman. During the election they promise us a lot
of things which ultimately they don’t fulfil.” (FGD4, F,
housewives)

8d. Construct
more cyclone
centres

“Cyclone centre are not constructed where they are
supposed to be constructed. These are constructed in
the area where people have power and influence. It
would have been very helpful to the people if these
centres could be built after every one and one and
half kilometres.” (FGD1, M, small business owners)

8e. Improve
housing
standards

“If good strong houses can be made, then they can
stay much safer. See everyone don’t have the ability
to build strong a house. For them, suppose, if a

strong firm house can be made after every 4th or 5th
house, then they can take shelter there. Storm will
not bother much then.” (P2, M, fisherman and shop
owner)

8f. Construct
more
embankment
s, barriers
and dams

“If block made of cement or concrete can be thrown
beside the river bank then the people who live beside
the river will remain well. And flood water will not be
able to come easily. The river is breaking down in
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such a way this place will not last long.” (FGD1, M,
small business owners)

8g. Provide
post-disaster
medical
service in
community

“When there is a disaster or flood, then if a service
centre is established, it will be very good for us. The
sick need not to be taken to remote areas. Their
treatment can be managed from here.” (P2, M,
fisherman and shop owner)

8h. Use
mosques for
warning
signals and
shelter

“If anything is announced from mosque, people give
more importance to it and obey it. Again if Imam
discusses these things, then people will be able to
know more.” (FGD1, M, small business owners)

8i. Increase
tree
plantations

“You can plant many trees on the coastal area. That
will save us from the stormy wind. But people don’t
plant trees because many of them have no place, no
land or no money.” (FGD2, M, business men and
fishermen)
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