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Objectives:  To  develop  and  implement  a first  responder  training  programme,  assess  the  feasibility  of  train-
ing lay  persons  with  low  literacy  in rural  Bangladesh  and  determine  the  acceptability  of  the programme
in  the  community.
Methods:  A  first  responder  training  programme  including  cardiopulmonary  resuscitation  (CPR)  was devel-
oped covering  20 villages  in  a rural  sub-district  in  north-central  Bangladesh.  2398  participants  received
training  and  2120  graduated  over  a 14-month  period.  Responders  were  a mix  of  adolescents,  community
volunteers  and  community  elders.  The programme  was  evaluated  through  post-training  assessment  of
knowledge  and  skills  of participants  and  performance  evaluation  of trainers.  A  focus  group  discussion
was  used  to  assess  the  response  of community  leaders  to usefulness  and  community  acceptance  of the
programme.
Results:  Materials  developed  for training  include  a low-literacy  training  manual,  posters  and  a training
video.  Almost  90 per cent  (88.4)  of  participants  qualified  in  post  training  assessment.  Adolescents  and
community  volunteers  had  higher  pass  rates  than  community  elders.  In  all,  CPR  skills  showed  a  significant
decline  over  9 months  of assessment,  while  first  aid knowledge  appeared  stable  over the  same  period.
Community  leaders  considered  the  programme  useful  for  the  community  and  expressed  their  support

for  the  programme.
Conclusion:  Developing  a first responder  training  programme  that  includes  CPR in a  rural  Bangladesh
community  is  feasible  if participants  have  secondary  school  attainment.  Adolescents  and  young  adults
are suitable  candidates.  Evaluation  is ongoing  to  see  whether  the programme  graduates  were  able  to
reduce  morbidity  and  mortality  through  effective  first  response  efforts.

© 2014 Elsevier  Ireland  Ltd.  All  rights  reserved.
. Introduction
Drowning is the leading cause of death in children aged 1–17
n Bangladesh.1 Several factors contribute: rural houses lack piped

ater and have ponds very close to the home, children come

� A Spanish translated version of the summary of this article appears as Appendix
n  the final online version at http://dx.doi.org/10.1016/j.resuscitation.2014.04.022.
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into daily contact with the pond from earliest childhood, large
family sizes result in sibling supervision, and siblings and others
lack training in rescue and resuscitation.2 Additionally, research
has shown rural residents commonly perform traditional, harm-
ful practices for drowning resuscitation, e.g. whirling the victim
overhead, thrusting on the stomach and packing them in ashes.3,4

In summary, the incidence of child drowning is high and victims
almost never receive resuscitation as bystanders do not have CPR
skills and emergency medical systems do not exist in rural areas.

In response to this situation, the International Drowning
Research Centre-Bangladesh (IDRC-B) is conducting drowning

intervention research. One area is primary prevention of drowning
through increased supervision for young children by creating vil-
lage crèches. Another is secondary prevention of drowning through
teaching survival swimming beginning at age 4. A third is tertiary
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revention through provision of rescue and resuscitation skills to
dolescents and adults in the rural community.

This study describes one activity in the tertiary prevention
esearch; the development and implementation of a first response
raining programme in rural Bangladesh that includes CPR. It
resents evidence for feasibility of training lay persons with low

iteracy in resource-poor, rural communities and presents results
f the community acceptance of the programme.

. Methods

.1. Study setting

The training programme was conducted in Raiganj, a rural sub-
istrict of Sirajganj in north-central Bangladesh with a drowning

ncidence of 29.6/100,000 children under 18 years.5 The population
f the 20 village study area is 45,000 with 45 percent children under
8 years.

.2. Study design

The programme was developed by reviewing first responder
raining programmes in high income countries (HICs) and other
ow and middle income countries (LMICs). While a major focus
f the programme was drowning response, it included basic first
id for common injuries in addition to CPR. Low-literacy training
aterials were developed and tested. The testing included effec-

iveness of the materials and validity of assessment instruments.
he training manual developed listed harmful customary practices,
iscouraged their use and taught correct practices to use in their
lace. The CPR portion was based on the European Resuscitation
ouncil protocol.6 It was chosen as previous research showed a

arge majority of resuscitation would be done for child drowning.
he study was approved by the Centre for Injury Prevention and
esearch, Bangladesh Ethical Review Committee.

Training used training of trainer’s methodology. One male and
hree female trainers were recruited. Two were nurses and two
ere non-medical staff with a social science background. After

ne week of intensive training in theory and practice the trainers
onducted a series of two day training courses with two trainers
ointly training single sex classes of 15 participants. Training was

inimally didactic using mostly hands-on training methods. Adult
anikins were used for both adult and child CPR training as paedi-

tric manikins were not available. Locally available resources (e.g.
auze, bandage, and sticks for splints) were used for other first aid
kills.

Participants were village residents purposefully selected for
ducational attainment or social status. Trainees were adolescents
ttending secondary school, and adults of stature in the village,
uch as mothers who hosted the village crèche, village swimming
nstructors, and village elders. The number of trainees selected
rovided a ratio of one first responder to every 20 community
esidents. Training occurred between March 2011 and April 2012.
raduates were awarded a certificate and identity card as first

esponders. Retention of CPR and first aid knowledge and skills
as tested on different samples of randomly selected graduates at

ne, three, six, and nine months after initial training. Instrumented
esting manikins are not available in Bangladesh. Therefore, skills
uch as ventilation were assessed visually for effectiveness rather
han measured quantitatively; likewise chest compressions were
ssessed visually for depth, force and tempo without instrument-

erived measurement data.

A structured checklist for the key skills and knowledge of CPR
nd first aid was developed by modifying examples in the CPR
nd first aid training literature. The process used local experts on
n 85 (2014) 1088–1092 1089

CPR, first aid and staff with a background in development of teach-
ing materials for Bangladesh. Further checklists were developed to
assess trainers’ rapport building capacity with the trainees, com-
munication skills, use of training aids, knowledge and skills transfer
capacity and assessment skills. Trainers’ performances were evalu-
ated by observation of a sample of 16 sessions, four for each trainer
during the course of the training.

Community acceptance was determined by a focus group.
Dimensions relating to acceptance and satisfaction were included
based on previous assessments of village programmes. A script
ensured all items were covered. Discussions were in Bangla and
assessment was  done by native Bangla speaking research staff
at IDRC-B. The focus group discussion (FGD) was conducted dur-
ing February 2012 with nine community leaders to explore their
responses to the training programme. The FGD was audio-taped
with the respondents’ permission.

2.3. Data analysis and assessment

Frequency distributions of initial assessment and re-
assessments were compared to assess retention of knowledge and
skills. Chi square for trend was used to assess whether the decline
in measured scores for skills and knowledge was significant.
Trainers’ performance was assessed by observation using the
checklist. A transcript of the FGD was  prepared and analyzed to
identify ways the participants responded to various issues about
the training programme.

3. Results

A total of 2440 villagers were invited to participate in the pro-
gramme. Forty seven (1.9 per cent) refused, and 2398 participants
were trained during the 14 month period. Similar proportions of
males (48.6 per cent) and females (51.4 per cent) participated. Ado-
lescents (10–17 years) of both sexes were 59.8 per cent of graduates
with the remaining 40.2 per cent adults (18+ years).

Trainees included adolescents attending school (10–17 years
n = 1150, male = 50.3 per cent, female = 49.7 per cent), adoles-
cent not attending school (10–17 years n = 283, male = 35.3 per
cent, female = 64.7 per cent), adult community volunteers (n = 587,
male = 47 per cent, female = 53 per cent) (medicine shopkeepers,
mothers hosting village crèches, community swimming instruc-
tors) and adult community leaders and elders (n = 378, male = 55.6
per cent, female = 44.4 per cent) (school teachers, religious leaders,
members of the local and village government).

Of 2398 participants who  began training, 2120 (88.4 per cent)
passed and were given graduation certificates, 256 (10.7 per cent)
failed to qualify and 22 (0.9 per cent) dropped out. Among all male
and female participants 91.8 per cent and 85.2 per cent respec-
tively passed the final assessment. Passing rates in adolescent
school attendees and non-attendees, and community volunteers
were higher than community leaders. The lowest passing rate (76.2
percent) was  among female community leaders (Fig. 1).

3.1. Sex

A higher proportion of males than females passed in each
category. This was  significant in adolescent school attendees
(Chi2 = 16.02, p = <0.05), adolescent non-school going attendees
(Chi2 = 4.18, p = 0.04) and community leaders (Chi2 = 4.45, p = 0.03).
There was no significant difference between male and female com-
munity volunteers (Chi2 = 2.77, p = 0.1).
3.2. Education

Current school attendance made no significant difference to pass
rates in either adolescent males (Chi2 = 2.30, p = 0.32) or adolescent
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Fig. 1. Distribution of participants by category, sex and asse

emales (Chi2 = 3.33, p = 0.19). However, amongst all participants
here was a positive association between the numbers of years of
ducation of a participant and their pass rate (Pearson’s R = 0.150,

 =< 0.05).

.3. Age

Pass rates between adolescents (10–17 years) and adults (18+
ears) differed significantly. The adolescent pass rate was 89.5 per
ent and the adult pass rate was 86.8 per cent (Chi2 = 3.90, p = 0.048).

.4. Retention of knowledge and skills of first responders

Retesting was done at one, three, six and nine months on
82, 450, 461 and 409 participants respectively. The instrument
sed had a Chronbach alpha of 0.77, 0.79 and 0.91 for the three
kills-based portions of CPR assessment and 0.58 for the first aid
nowledge assessment.

For those retested one month after initial training, correct per-
ormance was uniformly high (89.6–98.4 per cent) except action for
omiting (83.0 per cent). However, most skills showed a decline at
hree months that continued at six and nine months. The trend
as significant for all skills tested and decreases ranged from 8.9
er cent (check for danger) to 40 per cent (action for vomiting).
he average decline in skill was 15.3 per cent over the 9 months. In
ontrast, knowledge items had uniformly high assessment at each
ime of assessment. While there was a trend for a decline across
he 9 months of testing, it was not significant. The average decline
n knowledge was 5.4 per cent over the 9 months (Table 1).

.5. Community leaders’ response to the first responder training
rogramme

A FGD explored the community leaders’ response to the pro-
ramme.

.5.1. Existing community practice during emergencies
Usual practice for resuscitation after drowning was to spin the

ictim overhead or to press on the stomach to expel water. To treat
 fracture or dislocation the injured part is shaken and the victim
aken to traditional healers. For a cut injury crushed or chewed

eaves or grass are applied to the wound. Treatment for animal bites
nvolves giving food items that have been ‘enchanted’ especially
alt. Common practices for treating burns are applying raw egg,
ud, chilli or turmeric paste and coconut oil.
s

t result. *p < 0.05 for difference between males and females.

3.5.2. Opinion about the training programme
All nine FGD respondents expressed support for the programme.
A female teacher commented

“In school text books there are topics on first aid but those are
only theoretical knowledge; but now we understand skills need
to be taught.  . ..  Even we (the teachers) never received such skill
based training. . . ..I  understand it is not difficult, anybody can
learn these skills.”

3.5.3. Support to implement the training programme
Community leaders said they would recommend community

volunteers participate in the training programme and they would
ask community people to avoid harmful practices and receive
correct care from the trained first responders. The leaders also
expressed willingness to protect the first responder if there was
a threat of reprisal occurring after first aid given.

3.5.4. Scaling-up of the first responder training programme
Teachers noted that this training should be included in the regu-

lar school curriculum. They suggested grade 6–10 students are old
enough to learn the skills.

4. Discussion

We  present the initial results of a village-based first response
system in rural Bangladesh designed to be effective in training
rural residents with relatively low educational attainment and
to be appropriate for common injuries and other emergencies
normally encountered. Training materials were designed to be
used in low-literacy settings and taught using hands-on, visually
guided methods with minimal use of didactic methods. Lack of
instrumented manikins and other higher technology training aids
required adaptations in both training and assessment. Trainees’
knowledge and skills were evaluated at graduation and intervals
of one, three, six and nine months. A significant decline was found
in all CPR skills tested. Key members of the village community felt
the training was  useful and needed. Clinical outcomes were not part
of the evaluation process and will be reported on in future.

Evidence on effective first response programmes that include
CPR training is almost entirely from HICs where participants are lit-

erate, CPR is commonly seen in media shows and often is introduced
within formal schooling systems.7,8 In Bangladesh, education lev-
els are comparatively low with a large proportion of the population
illiterate. The literacy rate in rural Bangladesh among 15 years and
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Table  1
Results of testing retention of skills of CPR and knowledge on first aid by group tested.

Skills and knowledge re-testeda Time interval after initial assessmentb Statistics

1 month
N = 182

3 months
N = 450

6 months
N = 461

9 months
N = 409

Chi square for
trend

P value

Per cent able to demonstrate first response to an unconscious casualty
1  Check for dangers 98.4 96.9 94.4 89.5 27.5 <0.01
2  Check for response 96.2 95.6 91.8 88.3 19.9 <0.01
3  Shout/Call for help 97.8 96.0 93.7 82.6 57.5 <0.01
4  Open the airway 91.2 78.0 76.8 63.8 48.1 <0.01
5  Check for normal

breathing
91.8 79.8 77.0 65.0 50.6 <0.01

6  Demonstrate action for
vomiting

83.0 58.4 66.8 43.0 57.1 <0.01

7  Turn into the recovery
position

89.0 78.0 81.3 68.0 25.7 <0.01

Per  cent able to demonstrate first response to an unconscious non breathing casualty
1  Check for dangers 98.4 96.4 94.4 89.2 26.3 <0.01
2  Check for response 95.6 93.1 91.3 88.0 11.5 <0.01
3  Shout/Call for help 90.7 93.1 92.0 81.2 39.0 <0.01
4  Open the airway 89.6 78.2 79.6 61.4 56.5 <0.01
5  Check for normal

breathing
89.6 78.0 75.3 65.8 37.4 <0.01

6  Give 5 rescue breaths 90.7 85.3 84.2 74.6 26.1 <0.01
7  Perform 30 chest

compression
96.2 90.0 86.8 79.7 34.8 <0.01

8  Continue 30
compressions followed
by 2 rescue breaths for
a period of 2 min

96.2 86.9 86.8 78.0 30.0 <0.01

Per  cent able to demonstrate chest compressions and rescue breathing on an unconscious child
1  Perform 30 chest

compressions
98.9 88.7 88.3 85.3 15.2 <0.01

2  Continue 30
compressions with 2
rescue breaths for a
period of 2 min  (child)

98.4 89.1 87.2 83.9 20.7 <0.01

Per  cent able to correctly answer knowledge of first aid
1  Water rescue 100.0 97.6 98.3 97.3 1.9 0.17
2  Wound injury with

bleeding
99.5 88.7 96.3 95.8 3.7 0.055

3  Burn injury 100.0 97.3 98.7 98.8 0.2 0.69
4  Animal bite 98.4 91.8 94.4 93.2 0.8 0.38
5  Casualty transportation 93.4 88.0 91.3 88.5 0.6 0.45

nstra
ple fo

o
f

a
s
m
l
l

v
u
t
h
i
m
p
p
a
p

t
h
C
t
a

a When assessed at the end of the course, 100% of participants were able to demo
b Samples were independently selected at each interval rather than the same sam

ver is 46 per cent.9 In addition to low literacy, rural people lack
amiliarity with basic first aid.3

This study provides evidence that a content-appropriate first
id course that includes CPR can be developed to train lay per-
ons in rural Bangladesh. However, doing so required substantial
odifications compared to HICs. Modifications included issues of

iteracy, suitability of teaching, culture-specific issues and medico-
egal issues.

Teaching modifications included development of a manual and
isual teaching aids effective for the low literacy level. The man-
al used extensive visual graphics so trainees could understand
he basic concepts of CPR and first aid. The training process used
ands-on demonstrations and video tutorials. Training was done

n single-sex classes due to strong community preference. Com-
unity leaders participated and took active roles to increase

rogramme support in the community and give leadership sup-
ort for responders. Other modifications included having credible
uthority figures present information on common knowledge and
ractices current among laypeople that are harmful when used.

In developing the programme two key challenges were encoun-
ered, namely cessation of CPR and the safety and potential for

arm to first responders. Most CPR programmes in HICs assume
PR will continue until trained medical personnel arrive and make
he decision to stop resuscitation. Emergency medical services
re not present in rural areas so it was necessary to provide a
te the skill or knowledge.
llowed longitudinally, causing the variation seen between sample intervals.

formal cessation step in the CPR protocol. In order to give it cred-
ibility in social and medico-legal terms, a working group of six
Bangladeshi medical and surgical specialists mandated a combi-
nation of chest compressions and mouth-to-mouth ventilation as
the preferred method of resuscitation. Specific cessation guide-
lines stated responders should consider stopping after 30 min, if
the resuscitator is physically exhausted, or if professional medical
assistance arrives.

The development of guidelines by nationally credible experts
was an effort to provide formal legal and informal social protection
for responders. Bangladesh, like most LMICs lacks Good Samaritan
laws common in HICs. A responder could be deemed to commit
a harmful act in stopping resuscitation on their own. Provision
of cessation guidelines by a professional working group provided
legal protection for this. Bangladesh also lacks a tradition of
social acceptance for voluntarism. In fact, for those who are not
government officials and who  respond to emergencies, there is
threat of reprisal especially in rural areas. In these areas, laws
are often enforced immediately by vigilante groups that form
spontaneously when witnessing an incident or in reprisal attacks
following. People commonly flee the scene of a serious incident

due to fear of reprisal. Encouraging a lay person to provide first aid
or CPR could place them in danger of being attacked, particularly in
the result of a death at the scene of the accident. Potential for this
was reduced by providing expert guidelines to follow, including
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ommunity leaders and authority figures as first responders in
he programme, and holding extensive community awareness

eetings in the areas served by the first responders.
While there were higher pass rates for males compared to

emales in some groups as well as between adolescents and adults,
he differences are not sufficient to preclude either group from
eing considered as participants in future first response pro-
rammes.

Importantly, retention of CPR and first aid knowledge and skills
ay  be a significant obstacle to maintain an effective first response

etwork in Bangladesh. In HICs, CPR skills have been shown to
eteriorate after 30 days following certification and continued reg-
lar training is required to ensure skill levels are retained.10,11

n this study, there was decline in key CPR skills after the one
onth assessment which continued in the ensuing eight months

f evaluation. The drop off in competency was statistically signifi-
ant. Knowledge related to first aid practices appeared to be more
urable over the 9 month time period. Retention length may  be

 key factor in feasibility because the low resource environment
recludes refresher training at any interval less than one year and
ossibly longer. Whether the drop off in skills tested compromises
he effectiveness of the programme will be an important question
nswered through clinical outcome evaluation.

The programme was designed with practicality in teaching CPR.
he focus was on what skills were fundamental to ensure effective
PR and less so on perfect adherence to the protocol. For example,
roviding chest compression and ventilation was prioritized over
alling for help and/or checking for danger to the rescuer. The clin-
cal outcome evaluation is being conducted in the same practical

anner. If programme graduates are able to conduct CPR resulting
n successful resuscitation of victims without respiration or pulse,
he CPR portion of the first response programme will be judged
s effective. Follow-up on all CPR events is ongoing and will be
eported in future.

It is important to note that the trainees were selected for will-
ngness to attend the course. This likely also selected for factors
uch as willingness to learn and openness to new things, which
ay not be common in a rural community. Thus, findings may  not

e generalizable to the broader rural population.
Other limitations relate to the low resource environment. The

urricula for both first aid and CPR were simplified for teach-
ng for ease of learning and the environment to be used in. The
urriculum currently lacks evaluation of effectiveness and with-
ut instrumented manikins and other training aides there is no
uantitative data on skills effectiveness. Also by nature as a first
ffort, a baseline is lacking for evaluation of the programme itself
n Bangladesh; without similar activities in other low and middle

ncome countries, there is not a means for comparison with such
fforts. None-the-less, the pilot was conducted to see if it is possi-
le to create a needed first response programme in a rural village

n a low-income setting.

1

1

n 85 (2014) 1088–1092

5. Conclusion

Developing a first responder training programme which
includes CPR in a rural community with low literacy appears feasi-
ble. Adolescents and adults with secondary education are suitable
candidates for first responders. Inclusion of high-status village resi-
dents increases community acceptance and should address safety
issues for responders. Research is ongoing to evaluate clinical out-
comes and provide evidence whether graduates reduce morbidity
and mortality through effective first response.
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