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Abstract

Background/Aim: Bystander cardiopulmonary resuscitation (CPR) during out-
of-hospital cardiacarrestincreasesboth survival rates and neurological recovery,
but in Pakistan, an alarmingly low 2.3 % of these individuals receive bystander
CPR. This study was designed to identify the reasons that affect the perception
and willingness of the public toward bystander CPR training and performance in
Lahore, Pakistan.

Methods: A CPR master trainer from the USA visited various organisations from
1 December 2022 to 31 January 2023, to conduct training sessions. Before and
after the training, a questionnaire was distributed among respondents to fill in.
The subjects were asked to answer questions about their perception and
willingness to perform bystander CPR.

Results: Out of 401 participants, 240 completed the survey, with a response rate
of 59.85 %. The majority of them were males [146 (60.8 %)], 215 (89.6 %) were
below the age 0f40, 107 (44.6 %) were graduated, 182 (75.8 %) never participated
in any CPR training, mainly due to their ignorance towards the importance of
bystander CPR (52.8 %) and 152 (63.3 %) were eager to participate in the CPR
training course. Furthermore, the leading problem in providing bystander CPR
was lack of technique or fear of possible harm that can be proved fatal (48.8 %),
followed by concerns related to involvement in any legal procedure (10.0 %).
Conclusions: Bystander CPR is still uncommon in Pakistan. Participants were
reluctant to perform bystander CPR because of various concerns and fears. Lack
of proper skill and causing additional harm were the main reasons associated
with this. Hence, while improving CPR training and public education, these
findings must be considered.

Key words: Cardiopulmonary Resuscitation (CPR); Pakistan; Survey; Quest-
ionnaire.
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Introduction

Sudden cardiac arrest remains one of the most
significant health issues and continues to be the
leading cause of death despite all the advance-
ments in the medical field." ? Every year, more
than 3 million people experience cardiac fatalities
worldwide, with the survival rate as low as 8 %.3

For some, it is a natural death while for others,
it represents an unforeseen episode that occurs
before the time. Cardiac arrest can occur both
in and out of the hospital. In cases of out-of-hos-
pital cardiac arrest (OHCA), public engagement
and immediate intervention from a fellow being,
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known as a bystander plays a pivotal role, mak-
ing rapid resuscitation an urgent imperative. The
chance of survival increases two to four times
through effective and timely cardiopulmonary
resuscitation (CPR).* Although OHCA ensures a
survival rate of up to 20-70 %, the death rate is
high because of insufficient practice of bystander
CPR around the world.®

The developing countries show the gloomy side
of the picture where there is insufficient knowl-
edge related to bystander CPR. The survival rate
in those regions, varied from country to country,
from as low as 0 % in Mexico to 2 % in Islamabad,
Pakistan.® It must be noted that all age groups
from infants to adults experience OHCA.”® As CPR
is considered to be a substantial factor in surviv-
al, it is highly recommended to teach and prac-
tice this life-saving skill throughout the world
because it improves the survival rate when prop-
erly managed by an individual before the arrival
of medical staff.’ Globally, many efforts are being
made to improve the quality of CPR and develop
the interest of people to get trained in resuscita-
tion at the same time.* However, the results are
quite the opposite and disappointing because in-
sufficiently trained personnel exist.!

The data collected from Pakistan also suggests
that the public has a poor understanding related
to CPR.M13 This lack of knowledge can bring se-
rious consequences and give birth to medico-le-
gal complications. On the contrary, unaccept-
able techniques and insignificant knowledge can
become counter-productive as they may cause
CPR-related injuries. Through this study, public
perception and willingness towards bystander
CPR training and performance will be evaluated.
Moreover, those factors will be highlighted that
caused individuals hesitant to perform CPR or at-
tend CPR training courses.

Methods

Study setting and participants

This cross-sectional study was conducted from
1 December 2022 to 31 January 2023 in La-
hore, Pakistan. An American Heart Association
(AHA)-certified CPR master trainer from the USA
visited various organisations in Lahore, Pakistan
to conduct CPR training sessions. A total of 401
participants were recruited and selected from the
Falah Foundation, Hunar Foundation, Punjab Red
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Crescent Society and a random selection of indi-
viduals from the general population. The major-
ity were selected from societies because of their
nature of work. Their profession demands acti-
vation, more specifically, in times of emergencies
or crises, they act as first responders. Hence, this
training enables them to fit into the real world by
equipping them with practical skills and knowl-
edge. Informed consent was obtained from each
participant. The inclusion criteria were that indi-
viduals had to be between the ages of 15 and 80
years old.

Sample size

The World Health Organization (WHO) sample
size software was used to determine sample size,
with a 95 % confidence level, assuming an expect-
ed population proportion of 50 % and a margin of
error of 5 %. The sample size was 401 but after
the exclusion of 161 participants, there were 240
respondents. These subjects were excluded due to
the contradictory answers and an incompletely
filled questionnaire.

Data collection tool

A detailed and well-structured questionnaire was
designed as per the recent AHA guidelines and
distributed to participants. It was available as
both a Google form and a hard form. Most of the
subjects who were below the age of 30 and at least
went to college preferred to fill out online ques-
tionnaires with the help of smartphones because
they found it easy. There were three sections. Part
one included demographic information like age,
gender and education; part two was about will-
ingness towards bystander CPR before training
and the third section consisted of knowledge and
attitude of participants after training.

Statistical analysis

Data collected from the questionnaire was trans-
ferred into using IBM Statistical Package for So-
cial Sciences (SPSS) 28.0.1 version for analysis.
Descriptive statistics was used to review, tabulate
and statistical analysis of demographic informa-
tion and presented as frequencies and percentag-
es. For the comparison of different variables, a Chi-
square test was employed. The p-value < 0.05 was
considered statistically significant. The validity
and reliability of the questionnaire were assessed
by Cronbach’s alpha. The reliability is directly
proportional to the number of items. If there were
more than ten items, a Cronbach alpha of 2 0.7 was
considered acceptable while > 0.5 was acceptable
for scales consisting of less than ten items.'*
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Ethical approval

The study was conducted after attaining authori-
sation from the ethical committee of respective
organisations. The participants were informed
and written consent was obtained from them.
The anonymity was ensured by assigning unique
numbers to respondents.

Results

Out of 401 participants, only 240 responses were
included and analysed, with a response rate of
59.85 %. The remaining 161 respondents were
excluded due to contradictory answers and an in-
complete filled questionnaire. The demographic
attributes of participants are exhibited in Table 1.

Table 1: Demographic attributes of participants

Demographic
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Among the respondents, there were 146 (60.8 %)
males, 94 (39.2 %) were females and 215 (89.6
%) were below the age of 40. Most of the partici-
pants 107 (44.6 %) were graduated. The majority
of the subjects 193 (80.4 %) were associated with
organisations or foundations, mainly from the
Falah Foundation 66 (27.5 %), 74 (30.8 %) from
the Hunar Foundation and 53 (22.1 %) from the
Punjab Red Crescent Society. Furthermore, the
test validity was found to be 0.750 (Table 2).

Table 2: Statistics on questionnaire reliability (Cronbach’s alpha:
a, 0.750; n, 240)

Internal
consistency

Number of

items Mean score

Variance

5 0.750

For CPR background, 182 (75.8 %) never partic-
ipated in any CPR training, with 56 (23.3 %) had
attended both chest compression and mouth-to-
mouth courses. There were some reasons for not
participating in CPR training (Table 3), largely
because of the unawareness of the significance of

0.404 2121

characteristics n % bystander CPR (n = 127; 52.8 %). However, par-
Gender ticipants 152 (63.3 %) stated that they were pre-
Male 16 60.8 pared to participate in the CPR training course.
e Female 94 39.2 Table 3: Reasons for not participating in CPR training courses
;0229 55 22.9 Reasons n %
30-39 145 604 There is a lack of awareness of the
15 6.3 . 127 52.8
40-49 16 67 |mportanc§ (.)f bystf.mderCPR -
50-59 ”g | have participated in a CPR training course 56 23.3
=60 ) 08 | feel | do not need to learn this 54 22.4
Educational background : It should be specific for professionals only 36 14.9
Primary 9 28 It is too difficult for me 21 8.7
Secondary 2% 150 | am not sure when to .attend the course 17 7.0
Intermediate/ A-levels 7 20.0 | do not haye enough time - 5 2.0
Graduation 107 106 CPR, Cardiopulmonary resuscitation;
Post-graduation 16 6.7 Before training, when participants were asked
Assaciation with organisation about their level of knowledge about CPR train-
Falah Foundation 66 275 ing, 68 participants (28.3 %) reported being able
Hunar Foundation 74 30.8 to perform CPR. However, a significant number of
Punjab Red Crescent Society 53 221 participants (87 participants; 36.2 %) stated that
General population 47 19.6 they did not know anything about CPR training,
Have you ever participated in CPR training? while 64 participants (36.78 %) reported only
Yes 58 24.2 knowing the name of CPR. Regarding the per-
No 182 75.8 ceived permissible delay in initiating CPR for its
What type of courses have you attended? effectiveness, 80 participants (33.3 %) believed
Chest compression and mouth-to-mouth 56 23.3 that a delay of 1 minute or less is acceptable. Oth-
Never attended 184 76.7 er responses included a delay of 5 minutes (22
Willing to participate in a free CPR training course participants; 9.2 %), 10 minutes (29 participants;
Definitely yes 152 63.3 12.1 %), 30 minutes (30 participants; 12.5 %)
Maybe 72 30.0 and having no idea (79 participants; 32.9 %). Af-
Refused to answer 16 6.7 ter the training, they not only became confident

CPR, Cardiopulmonary resuscitation;

in performing CPR smoothly but their knowledge
was also improved (Table 4).
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Table 4: Knowledge of the participant pre and post-CPR masterclass

Ali Khan et al. Scr Med 2023 Dec;54(4):371-8.

Questions Answers Pre-training n (%) Post-training n (%)
Call for people or telephone 85(35.4) 0.0
How much do you know about
performing CPR? Can smoothly perform CPR 68 (28.3) 240 (100.0)
Do not know at all 87 (36.2) 0.0
Have no idea 52 (21.7) 0.0
What do you think “heart
massage” mean? To compress the chest strongly 144 (60) 240 (100.0)
To rub chest 44 (18.3) 0.0
Artificial breathing 15(6.3) 0.0
Which one of the following Heart massage o 63(26.2 00
is the most important step Both heart massage and artificial 106 (44.2) 240 (100.0)
during CPR? breathing
Have no idea 56 (23.3) 0.0
1 min 80 (33.3) 240 (100.0)
How much time delay in CPR 5 mer 22(9.2) 0.0
is permissible in CPR for its 10 min 29 (12.1) 0.0
maximum effectiveness? 30 min 30 (12.5) 0.0
Have no idea 79 (32.9) 0.0
CPR, Cardiopulmonary resuscitation;
Table 5: Causes to avoid to perform CPR, even if trained
Reasons n %
Fear of performing immature techniques or possible harm that 17 188
can be caused as a result of improper CPR )
Agreed to perform CPR 97 40.4
No difference between performing CPR immediately and waiting 33 138
for the emergency personnel to arrive '
Avoid legal problems 24 10.0
Fear of performing mouth-to-mouth resuscitation 12 5.0
Afraid of getting an infectious disease 10 41
Social/ religious issues 3 1.2
CPR, Cardiopulmonary resuscitation;
Table 6: Public perception and willingness to perform bystander CPR in Pakistan
Would you prefer
to perform
only chest
compressions,
without using
Are you . mouth-to-mouth
willing to Do you think resuscitation, to
proylde simple Should the your family a stranger who
assistancesuch  public learnCPR ~ members/ needs first aid or
as checking to help their friends would whose breathing
Have youever ~ CONSCIOUSNESS, family members approve of you or heartbeat
participated in  breathing and or someone else performing CPR has stopped

Parameter CPRtraining? dialling 1122? when necessary?  for strangers? accidentally?
Yes 58 (24.2) 223(92.9) 131 (54.6) 169 (70.4) 137 (57.1)
Maybe 0(0.0 17(79) 70 (29.2) 52 (21.7) 18(7.5)
No/refused to answer 182 (75.8) 0(0.0 39(16.3) 19(7.9) 29 (12.1)
Gender 0.692 0.001 <0.001 0.002 <0.001
Age group <0.001 0.835 <0.001 <0.001 <0.001
Education <0.001 0.401 <0.001 <0.001 <0.001
Association <0.001 0.110 <0.001 <0.001 <0.001

with any organisation

CPR, Cardiopulmonary resuscitation;
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Table 7: Stratification of advanced knowledge of CPR after training

1375

General Studying Vocational Volunteer
population in Falah trainee at Hunar working in
n=47 Foundation Foundation Red Crescent
(%) n =66 n=74 n=>53
Question Answer (%) (%) (%) p-value
How much do you know about Can smoothly perform CPR 0(0.00) 0(0.00) 4 (8.51) 53 (100.00)
the CPR training courses? Do not know at all 7(14.89) 27 (79.41) 15 (31.91) 0(0.00) <0.001
Know only the name 40 (85.11) 7(20.59) 28 (59.57) 0(0.00)
1 min 1(2.13) 0(0.00) 5 (6.76) 49 (92.45)
ng much time do you 10 min 11 (23.40) 1(2.94) 16 (21.62) 0(0.00)
think the delay of CPR can 30 min 23 (48.94) 7 (10.61) 8 (10.80) 0(0.00) <0.001
be permissible for its E i
effectiveness? min 7(14.89) 0(0.00) 10 (13.51) 4 (7.55)
Have no idea 5(10.64) 58 (87.88) 35 (47.30) 0(0.00)
Have no idea 5(10.64) 62 (93.94) 27 (36.49) 0(0.00)
How_much do you thinl_( CPR Little effective 32 (6809) (0 00) (40 54) 2 (3_77)
21[?¢;Icl(tj:/29by peoplels Moderately effective 2(4.26) 0(0.00) 6 (8.11) 5(9.43) <0.001
Not effective 8(17.02) 4 (6.06) 5(6.76) 0(0.00)
Very effective 0(0.00) 0(0.00) 6(8.11) 46 (86.79)
Have no idea 1(2.13) 60 (90.90) 27 (36.49) 1(1.89)
How prevalent do you think Little prevalent 43 (91.49) 0(0.00) 30 (40.54) 29 (54.72)
CPR by lay people is in Moderately prevalent 0(0.00) 0(0.00) 3(4.05) 2 (3.77) < 0.001
Pakistan? Not prevalent 3(6.38) 6(9.09) 14 (18.92) 21(39.62)
Highly prevalent 0(0.00) 0(0.00) 0(0.00) 0(0.00)
_ ) Falah Foundation 0(0.00) 66 (100.00) 0(0.00) 0(0.00)
here Fdyou ustatend 1 punar Foundation 0(0.00) 00000  36(76.60) 0(0.00 <0.001
) Red Crescent 47 (100.00) 0(0.00) 11 (23.40) 53 (100.00)
If you witness the collapse
of your families or friends Attempt CPR 35 (74.47) 63 (97.06) 47 (100.00) 53 (100.00) 0.041
hereafter, what actions will Call for an ambulance 12 (25.53) 1(2.94) 0(0.00) 0(0.00)
you take?
If you witness the collapse Attempt CPR 9(19.15) 27 (79.41) 37 (78.72) 53 (100.00)
of strangers hereafter, what Call for an ambulance 36 (76.60) 7(20.59) 9(19.15) 0(0.00) 0.02
actions will you take? Call people or telephone 2(4.26) 0(0.00) 1(213) 0(0.00)

CPR, Cardiopulmonary resuscitation;

Participants reported many hurdles while per-
forming CPR. Among them, performing the im-
mature technique or possible harm that can be
caused while performing improper CPR (48.8 %),
afraid of being involved in legal issues (10.0 %),
getting any infectious disease (4.1 %), afraid of
performing mouth-to-mouth resuscitation (5.0
%) and other social, cultural or religious issues
(1.2 %) were some of the reasons of the partici-
pants, showing their unwillingness to not perform
CPR during medical emergencies, even if they
were trained (Table 5). The summarised com-
parison of individual questions related to their
perception and willingness to perform bystander
CPR, along with p values is shown in the Table 6.
On stratification, it was found that gender (male),
education (higher education), age group (20-29
years) and association with any organisation or

society play a significant role in performing CPR
except the willingness to assist in consciousness,
breathing or dialling 1122 (Table 7).

On detailed analysis, it was concluded that par-
ticipants’ beliefs about the effectiveness of CPR
provided by laypeople varied. Ninety-four re-
spondents (39.17 %) stated that they had no idea
about the effectiveness of CPR performed by lay-
people. Similarly, training played a significant
role in changing the perception of professionals
including medical staff, social workers, or ba-
sic life savers as they showed positive attitudes
and willingness towards performing CPR after
the masterclass as compared to the general pop-
ulation who was only interested in performing
CPR on their family members or friends, even if
trained.
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Discussion

Cardiovascular emergencies are quite common
and life-threatening occurrences that must be
identified and treated without delay to increase
the survival rate of patients.!® For this, bystand-
er CPR is considered an essential and significant
factor for OHCA survival. Despite widespread
recognition as a life-saving ability, the rate of by-
stander CPR is less than 50 % on average,'® '’ with
its restricted training and performance imple-
mentation in low and middle-income countries.
Pakistan is not an exception.® This study was de-
vised to highlight the low rate of bystander CPR
performance and undercover the obstacles in im-
proving the rate and ability to perform CPR by a
layman.

In study, the main reason for not learning and
taking part in CPR training was insufficient be-
haviour and knowledge of the importance of by-
stander CPR. They did not know that they could
also play their partin saving victims with the help
of proper training. Chen et al® also demonstrated
in their research that bystander CPR provided by
the common man is based on the behaviour of
kindness and goodwill towards strangers. Thus,
people are willing to perform CPR out of goodwill
towards strangers. But several factors stop them
from doing so. First and the foremost reason is
their fright of the consequences when they cause
harm unintentionally, followed by their involve-
ment in legal actions. Cheskes et al'® also identi-
fied the barriers and driving forces in performing
bystander CPR and concluded that compassion-
ate and humane beliefs urge participants to per-
form CPR. Similarly, Daud et al,'° Johnston et al,?°
Mao et al** and Dobbie et al??> pointed out common
barriers including fear of transmission of disease,
blood, perceived danger, legal actions and be-
come a reason of injury unintentionally. Attitude
towards culture or religion is another neglectful,
yet important barrier in performing CPR. The
study concluded that culture is an unrecognised
barrier but doctors in Pakistan did not consider it
as a barrier while performing CPR.?

On stratification of results for variables, it was
found that gender, age, education and belonging
to any society or foundation plays a significant
role in willingness towards bystander CPR train-
ing and performance on strangers. In a retro-
spective study, it was observed that the majority
of individuals who participated in training were
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between the age of 20-29 and this age group was
also less hesitant to perform CPR on strangers.
Similarly, as compared to females, males showed
their willingness. Those who were reluctant to
perform CPR, even after training had primary or
secondary education. A similar study was con-
ducted by Huang et al® in which gender (more
men as compared to women) were more inclined
to perform bystander CPR. This was in contradic-
tion with the observations made by Ahmed et al**
where a high number of females performed by-
stander CPR.

Studies also revealed that many times, cardiac
arrests occur at home or out of the hospital and
demand instant treatment. Therefore, bystand-
er CPR plays a significant role. But it must not be
performed without proper training. In the present
study, 63.3 % of participants were eager to partic-
ipate in a CPR training course. From table 6, it can
be clearly assumed that professionals are more
inclined to perform CPR but the general popula-
tion is reluctant to perform CPR, specifically on
strangers. Igbal et al?® also stated that CPR is one
of the most influential components in the cycle of
survival and 82.3 % of doctors believed that with-
out any training, bystanders should not perform
CPR. According to Park et al*® and Khan et al® the
performance of bystander CPR is essential along
with the pre-hospital emergency care system.
They also reinforced that through bystander CPR,
OHCA outcomes can be improved.

In summary, this study suggests that the govern-
ment along with organisations need to make a
strategic plan so that bystander CPR performance
can be improved. Firstly, the public should be ed-
ucated in this regard so that the situations can be
controlled and improved for those who need CPR
outside the hospital.?” Secondly, legislation must
be introduced to protect bystanders who came
forward to rescue and put aside all their fears.
Thirdly, the authoritative bodies need to create
an encouraging atmosphere socially and cultur-
ally for those who give a helping hand to others
in need. Finally, targeting a large number of the
population irrespective of their race, language,
gender, etc to get CPR training through many na-
tional programs and make it compulsory at the
school and college level.?
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Limitations

This study has several limitations. Firstly, it in-
volved a very limited number of individuals from
the general population which cannot be consid-
ered the representation of Pakistan. Secondly,
research was conducted through a questionnaire
and participants' behavioural intentions were
analysed hypothetically. As the behaviours in the
real world vary from situation to situation, thus,
the responses of positive behaviour do not mean
to occur in real scenarios. It is recommended to
investigate actual CPR performance for future
studies.

Conclusion

s N
In conclusion, the number of people realising

the importance of bystander CPR is increasing
around the globe. But, in Pakistan, CPR train-
ing and bystander CPR are quite uncommon to
date. The population has started to show inter-
est and willingness towards CPR training and
bystander CPR irrespective of gender, age and
education. The obstacles that cause reluctance
in performing this life-saving action are fear
of disease transmission, involvement in legal
procedure and low confidence in performing
CPR ie fear they may adopt the wrong tech-
nique and eventually harm the injured person.
However, it is highly suggested that govern-
ments, organisations and responsible person-
nel join hands together to create awareness
among common citizens, provide effective and
high-quality training and sound legislation,
include CPR in the curriculum and encourage
culture to offer assistance to those needed to
increase the willingness to perform bystander
CPR without any fears.

Acknowledgement

None.

Conflict of interest

None.

References

10.

11.

12.

13.

14.

15.

16.

17.

Majid A, Jamali M, Ashrafi MM, Ul Haq Z, Irfan R, Re-
han A, et al. Knowledge and attitude towards cardio-
pulmonary resuscitation among doctors of a Tertiary
Care Hospital in Karachi. Cureus 2019;11(3):e4182. doi:
10.7759/cureus.4182.

Berdowski ], Berg RA, Tijssen JGP, Koster RW. Global in-
cidences of out-of-hospital cardiac arrest and survival
rates: systematic review of 67 prospective studies. Re-
suscitation 2010;81:1479-87.

Chen M, Wang Y, Li X, Hou L, Wang Y, Liu ], et al. Pub-
lic knowledge and attitudes towards bystander car-
diopulmonary resuscitation in China. Biomed Res Int
2017;2017:3250485. doi: 10.1155/2017/3250485.
Hasselqvist-Ax I, Riva G, Herlitz ], Rosenqvist M, Hollen-
berg J, Nordberg P, et al. Early cardiopulmonary resus-
citation in out-of-hospital cardiac arrest. N Engl ] Med
2015;372:2307-15.

Huang EPC, Chiang WC, Hsieh MJ, Wang HC, Yang CW, Lu
TC, et al. Public knowledge, attitudes, and willingness
regarding bystander cardiopulmonary resuscitation:
a nationwide survey in Taiwan. ] Formos Med Assoc
2019;118(2):572-81.

Khan UR, Khudadad U, Baig N, Ahmed F, Raheem A, His-
am B, et al. Out of hospital cardiac arrest: experience of
a bystander CPR training program in Karachi, Pakistan.
BMC Emergency Med 2022 Jun 3;22(1):93. doi: 10.1186/
s12873-022-00652-2.

Dwood SB, Al-Mosawi HS, Khudhair AS, Al-Mussawi AA.
Evaluation of effectiveness of planned teaching pro-
grammers regarding basic life support (BLS) among
nursing staff in Basra General Hospital. Int ] of Nursing
2014;1(2):155-66.

Rajeswaran L, Cox M, Moeng S, Tsima BM. Assessment of
nurses' cardiopulmonary resuscitation knowledge and
skills within three district hospitals in Botswana. Afr ]
Prim Health Care Fam Med 2018;10(1):1-6.

Nolan JP, Soar ], Zideman DA, Biarent D, Bossaert LL,
Deakin C, et al. European resuscitation council guide-
lines for resuscitation 2010 section 1. Executive sum-
mary. Resuscitation 2010;81(10):1219-76.

Kuramoto N, Morimoto T, Kubota Y, Maeda Y, Seki S,
Takada K, et al. Public perception of and willingness
to perform bystander CPR in Japan. Resuscitation
2008;79(3):475-81.

Roshana S, Batajoo K, Piryani R, Sharma M. Basic life
support: knowledge and attitude of medical/paramedi-
cal professionals. World ] Emerg Med 2012;3:141-5.
Zaheer H, Haque Z. Awareness about BLS (CPR) among
medical students: status and requirements. ] Pak Med
Assoc 2009;59:57-9.

Zamir Q, Nadeem A, Rizvi AH. Awareness of cardiopul-
monary resuscitation in medical-students and doctors
in Rawalpindi-Islamabad, Pakistan. ] Pak Med Assoc
2012;62:1361-4.

Oteir AO, Kanaan SF, Alwidyan MT, Almhdawi KA, Wil-
liams B. Validity and reliability of a cardiopulmonary
resuscitation attitudes questionnaire among allied
health profession students. Open Access Emer Med
2021;13:83-90.

Siddiqui A, Ahmed N, Ahmed A, Aslam A. A profound
insight of cardiopulmonary resuscitation (CPR) in Paki-
stan. NJHS 2017;2(4):142-3.

Ko JS, Kim SR, Cho, BJ. The effect of cardiopulmonary re-
suscitation (CPR) education on the CPR knowledge, at-
titudes, self-efficacy, and confidence in performing CPR
among elementary school students in Korea. Healthcare
(Basel) 2023 Jul 17;11(14):2047. doi: 10.3390/health-
carel11142047.

Malmstrom B, Nohlert E, Ewald U, Widarsson M. Simu-
lation-based team training improved the self-assessed
ability of physicians, nurses and midwives to perform
neonatal resuscitation. Acta Paediatr 2017;106:1273-9.



378

18.

19.

20.

21.

22.

Cheskes L, Morrison LL, Beaton D, Parsons J, Dainty, KN.
Are Canadians more willing to provide chest-compres-
sion-only cardiopulmonary resuscitation (CPR)- a na-
tion-wide public survey. CJEM 2016;18(4):253-63.

Daud A, Nawi AM, Aizuddin, AN, Yahya MF. Factors and
barriers on cardiopulmonary resuscitation and auto-
mated external defibrillator willingness to use among
the community: A 2016-2021 systematic review and
data synthesis. Glob Heart 2023 Aug 25;18(1):46. doi:
10.5334/gh.1255.

Johnston TC, Clark M], Dingle GA, FitzGerald G. Factors
influencing Queenslanders' willingness to perform by-
stander cardiopulmonary resuscitation. Resuscitation
2003;56(1):67-75.

Mao J, Chen F, Xing D, Zhou H, Jia L, Zhang Y. Knowledge,
training and willingness to perform bystander cardio-
pulmonary resuscitation among university students in
Chongqing, China: a cross sectional study. BM] Open
2021;11:1-9.

Dobbie F, MacKintosh AM, Clegg G, Stirzaker R, Bauld L.
Attitudes towards bystander cardiopulmonary resusci-
tation: results from a cross-sectional general population
survey. PLoS ONE 2018;13(3):e0193391. doi: 10.1371/
journal.pone.0193391.

Ali Khan et al. Scr Med 2023 Dec;54(4):371-8. [l

23.

24.

25.

26.

27.

Igbal A, Nisar I, Arshad [, Butt Ul, Umar M, Ayyaz M, et
al. Cardiopulmonary resuscitation: knowledge and at-
titude of doctors from Lahore. Ann Med Surg (Lond)
2021;69(1):102600. doi: 10.1016/j.amsu.2021.102600.
AhmedF,Khan UR, Soomar SM, Raheem A, Naeem R, Nav-
eed A, etal. Acceptability of telephone-cardiopulmonary
resuscitation (T-CPR) practice in a resource-limited
country- a cross-sectional study. BMC Emerg Med 2022
Aug 2;22(1):139. doi: 10.1186/s12873-022-00690-w..
Sondergaard KB, Wissenberg M, Gerds TA. Bystander
cardiopulmonary resuscitation and long-term outcomes
in out-of-hospital cardiac arrest according to location of
arrest. Eur. Heart ] 2019;40:309-18.

Park YM, Shin SD, Lee Y], Song K], Ro YS, Ahn KO. Car-
diopulmonary resuscitation by trained responders ver-
sus lay persons and outcomes of out-of-hospital cardiac
arrest: a community observational study. Resuscitation
2017;118:55-62.

Ishtiaq O, Igbal M, Zubair M, Qayyum R, Adil M. Outcome
of cardiopulmonary resuscitation - predictors of surviv-
al. ] Coll Physicians Surg Pak 2008;18(1):3-7.



