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Abstract

In the United Kingdom, bystander cardiopulmonary resuscitation (BCPR) occurs in roughly 40% of out-of-
hospital cardiac arrest (OHCA) cases. Lower engagement with BCPR and public access defibrillators (PADs)
has been linked to reduced socio-economic status (SES). This study set out to assess knowledge and perceptions
of BCPR and PADs using a purpose-developed questionnaire, and to explore how these factors may interact
with personal attributes and SES. A cross-sectional survey was administered from July to December 2021 in
regions of North England representing different SES levels. A total of 601 participants completed the
questionnaire (mean age = 51.9 years; 52.2% women). Older respondents showed reduced willingness to dial
999 (p <0.001) and to comply with call handler instructions (p < 0.001). Women reported lower confidence in
performing BCPR compared with men (p = 0.006). People from the least deprived communities were less
likely to feel confident performing CPR (p = 0.016) and were less familiar with the purpose of PADs (p =
0.025). Higher educational attainment was associated with better recognition of OHCA (p = 0.005) and clearer
understanding of PAD use (p <0.001). Respondents with greater income indicated stronger intentions to follow
BCPR guidance (p =0.017) and greater comfort operating a PAD (p = 0.029). Personal factors—including age
and ethnicity—rather than SES alone, appear to predict BCPR knowledge, willingness, and self-assessed skills.
Therefore, policies should avoid relying solely on SES when designing targeted interventions. Further work is
needed to investigate how cultural identity and community cohesion might influence intentions to deliver
BCPR.
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Introduction

Background

Out-of-hospital cardiac arrest (OHCA) requires immediate action. In the UK, around 30,000 OHCAs are managed
by National Health Service (NHS) ambulance services each year [1], yet overall survival remains low at roughly
7-8% [2] and approximately 10% in the United States [3]. Bystander cardiopulmonary resuscitation (BCPR)—
CPR initiated by witnesses who are not part of formal emergency response systems [4]—is a crucial component
of the Chain of Survival. BCPR improves return of spontaneous circulation (ROSC) and more than doubles the
probability of survival [5, 6]; statistically, one additional life is saved for every 30 individuals receiving BCPR
[6]. Training rates for BCPR and PAD use remain unsatisfactory [7, 8]. In the UK, only about 40% of OHCAs
receive BCPR [9].
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In contrast, higher rates are reported in King County, Seattle (67%) [10], and Norway (73%) [11], highlighting
potential gains for the UK. Local demographic and community features shape the likelihood of experiencing an
OHCA, receiving BCPR, and surviving [12]. Lower BCPR rates are frequently associated with reduced income,
lower educational attainment, advanced age, and ethnic diversity within neighbourhoods [13—15].

Substantial variation exists across England in the proportion of OHCA patients who receive BCPR. North East
and North Cumbria (NENC), one of the most deprived regions in the country, contains many high-risk
communities with elevated OHCA incidence and reduced BCPR provision, making it an outlier relative to other
English regions [5, 16]. Although the benefits of BCPR are well established, programmes designed to increase
CPR training uptake have not yet effectively reached these high-risk communities [17, 18]. Barriers to providing
BCPR or using PADs within such neighbourhoods, and the extent to which SES contributes to these barriers,
remain poorly understood. These considerations are essential for developing targeted interventions. The study,
therefore, aimed to explore knowledge and attitudes regarding BCPR and PADs, and how these relate to both
individual factors and SES.

Methods

Study design
A cross-sectional survey was conducted from July to December 2021.

Setting

Data were collected across NENC in areas representing a spectrum of SES. Two NHS ambulance services cover
this region. The North East Ambulance Service NHS Foundation Trust (NEAS) serves 2.71 million residents in
both urban and rural settings [19]. North Cumbria falls under the North West Ambulance Service, serving an
estimated 496,200 people, primarily in rural environments [20]. NENC also contains the largest proportion of
white British residents in England and Wales [21].

Data sources

Postcodes of interest were selected based on OHCA attendance figures, BCPR rates from the OHCA outcomes
registry [22], and area-level deprivation scores using the Indices of Multiple Deprivation [23]. All lower layer
super output areas (LSOAs) in NENC were extracted, with IMD rankings used to identify deprivation levels.

Design and development of the survey instrument

The survey tool originated from the Restart a Heart participant survey conducted in 2019 [17], but was extensively
reworked to align with the present study’s objectives. This paper format questionnaire gathered information on
demographic traits, general health status, and participants’ exposure to, understanding of, and readiness to carry
out BCPR or operate a PAD. It included both categorical response options and 10-point Likert-type ratings (1 =
lowest, 10 = highest) to allow more detailed reporting of perspectives [24]. All items were organised into four
analytic themes:

1. prior involvement with CPR or PAD use,

2. comprehension of CPR and defibrillation principles,

3. intent to deliver CPR or utilise a PAD, and

4. perceived skill, confidence, and comfort when performing CPR or using a PAD.

Employment groupings referred to classifications in the UK Household Longitudinal Study [25], income
categories followed guidance from the Government Statistical Service [26], and occupational roles were taken
from the Office for National Statistics (e.g., managerial, clerical, professional) [27]. Input from public and patient
contributors shaped the question wording and ensured the draft version was concise, understandable, and suitable
for its intended audience. Their feedback informed the final revision.

Data collection and participants

Uniformed research paramedics approached pedestrians in high-traffic retail zones (shopping centres, public
precincts) located within LSOAs representing the full deprivation spectrum. Individuals were contacted
consecutively and invited to take part after being given verbal information about the study and a sheet containing
a unique participation code to allow later withdrawal. Those who agreed completed the paper questionnaire.
Adults aged 18 or older with adequate decision-making capacity were eligible. Participation was entirely optional.

Statistical analysis

Cases lacking data were removed only from the specific analyses requiring those variables. Responses marked
“not applicable” or “prefer not to say” were treated as missing. When creating binary variables, “unsure” responses
were merged with “no.” Occupational levels (1-4) followed the Standard Occupational Classification from the
Office for National Statistics [26]. Age was analysed as a parametric variable, whereas all others were treated as
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non-parametric due to their categorical or ordinal form. Independent-samples t-tests with 95% confidence
intervals examined age differences in dichotomous variables. Spearman’s rho was used for associations involving
ordinal predictors or age. Mann-Whitney U tests with Monte Carlo Simulation or Kruskal-Wallis with Monte
Carlo Simulation (Dunn’s procedure for follow-ups) were used for ordinal predictors paired with categorical
outcomes. Fisher’s Exact Test with Monte Carlo Simulation evaluated associations between categorical predictors
and outcomes. Simulations employed a fixed random seed and 99% confidence intervals. Analyses were run in
SPSS v26, with significance set at a = 0.05. Reporting follows APA 7th-edition conventions [28].

Ethics

HRA review was not needed because data were collected in non-clinical public settings (IRAS: 299065, 4 May
2021). Ethical approval was granted by the NEAS Research Ethics Committee on 1 July 2021
(NEAS/2021/299065). Verbal consent was obtained before the survey was completed.

Results

A total of 603 surveys were completed; two respondents later withdrew, leaving 601 for analysis. Findings are
presented first for participant-level variables and their links to the dependent outcomes, followed by

socioeconomic indicators examined against the same outcomes. Each of the four domains is summarised in Table
1-4.

Table 1. Experience of performing CPR and using a defibrillator

Have you
ever used Have you
an
Variable automated pe:l"loe:me
external 9
defibrillato d CPR?
r (AED)?
p-value p-value
N Yes llj:s:)l; (Mean N Yes 11:11(1)8:)1: (Mean
o Difference o Difference
,95% CI) ,95% CI)
0.721
11 588 64 536 0.550
Age (yearS%)N (mean, 599 (50.1,  (52.0, 7(1_21 '59;0 600 (50.7, (52.1, (~1.4,-6.0
18.9) 17.7) 3 '7) 16.1) 17.9) t0 3.2)
11 589 63 537
0
Gender, N (%) 600 (1.8) (98.2) 0.873 600 (10.5)  (89.5) 0.971
6 307 33 280
0,
| Female, N (%) (54.5)  (52.1) (524)  (52.1)
L o 5 282 30 257
Male, N (%) (45.5)  (47.9) (47.6)  (47.9)
.. 11 586 64 533
0
Ethnicity, N (%) 597 (1.8) (98.2) 0.177 597 (10.6)  (89.4) 0.819
. 10 560 64 506
0,
|_|_ White, N (%) (90.9)  (95.6) (100)  (94.9)
Mixed/Multiple
ethnic groups, N (%) 1(9.1) 3(0.5) 0(0) 4(0.8)
|- Asian or Asian 14 14
British, N (%) 0(0) 24 0(0) (2.6)

|- Black, African,

Caribbean or Black 0(0) 4(0.7) 0(0) 4(0.8)
British, N (%)

L Other ethnic group, N

%) 000) 5(0.9 0(0) 5(0.9)
Self-reported general 1 >89 64 336
health, N (mean rank) 600 (35)6.1 (29)9.5 0.282 600 (28)6.5 (30)2.2 0.491
Indices of Multiple 10 575 61 525
Deprivation score, N 585 (260.0  (293.6 0.531 586 (260.8  (297.3 0.110
(mean rank) ) ) ) )
Highest educational 11 588 64 535
qualification, N (%) 399 (1.8 (982 %71 oy (893 %630
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F No formal 1.0y L6 10 107
qualifications, N (%) ) (19.7) (15.6)  (20.0)
F GCSE / O-level / 3 193 18 178
CSE / equivalent, N (%) (273)  (32.8) (28.1)  (33.3)
F AS-level / A-level / 3 131 17 117

equivalent, N (%) (27.3) (223 (26.6) (219
|— Undergraduate 3 83 13 73
degree, N (%) (27.3)  (14.1) (15.1)  (13.6)
FPostgr;dgzt)e degree, 19.1) (2.96) 4(6.3) (267 )
L . .
Other I\prE(z)i/il)ﬁcatlon, 0(0) ( ji ) 2(3.0) ( jég )
Curgf:ttu:nlgl?%r)nem 399 (11 .18) (9588 .82) 0431 399 (1?)‘.‘7) (3933) 0.665
| Self-employed, N 0(0) 61 7 54
. (%) (10.4) (10.9)  (10.1)
Paid employment
; 5 235 28 212
(full- or F(’f;‘/“)'“me)’ N (455)  (40.0) 438)  (39.6)
0
F Unemployed, N (%) 1oy A 3an 20
ployed, (0 . (7.0) . (7.3)
. 3 163 13 153
0,
| Retired, N (%) Q73)  (21.7) (203)  (28.6)
|- Maternity/paternity
I_leave’ N (%) 0(0) 4(0.7) 0(0) 4(0.7)
Looking after 36 31
home/family, N (%) LOD 61 604 (53
F F“”'““(‘; ;t“dem’ N 1O 7(12) 1(16) 7(13)
|— Long-term sick or 37 31
disabled, N (%) 00) (63 60D (58
L Other, N (%) 0(0)  4(0.7) 0(0) 4(0.7)
chﬁzgf’ga&o)ml 490 9(1.8) (;‘88.12) 0.566 490 (1%92) (gg_%) 0.059 13
F Level 1 (routine 2 61 10 53
occupl':ltions), N (%) (222)  (12.7) (20.0)  (12.0)
Level 2 2 144 16 130
(intermediate), N (%) (22.2)  (29.9) (32.0)  (29.5)
|— Level 3 (lower 57 55
managerial/admin), N 0(0) 2 (4.0)
(11.9) (12.5)
(%)
manl_aLeer\i]ZII/A‘r(ohfl;gs};?;nal 2 47 ) 40
& ) Np(‘V) (222)  (9.8) (18.0)  (9.1)
, (]
. 3 162 12 153
0,
| Retired, N (%) (333) (337 (24.0)  (34.8)
L .
Other %ng;;lasmﬁed, 0(0) (212) 120) 920
Annual household 10 468 53 425
income, N (mean rank) 478 (241) (239) 0.973 478 (246) (239) 0.724
Significant at p < 0.05.

CI = confidence interval, CPR = cardiopulmonary resuscitation, MD = mean difference, MR = mean rank, SD = standard deviation.

Table 2. Knowledge of cardiac arrest, CPR and defibrillator
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Significant at p < 0.05.

CI = confidence interval, MD = mean difference, MR = mean rank, SD = standard deviation.

Table 3. Willingness to seek help, act on guidance, and assist a person during OHCA

Willingness to call

Willingness to

) follow Willingness to  Willingness to ~ Willingness
. 999 if someone .
Variable . emergency help a family ~ help someone to help a
collapses and is
. operator member you know stranger
unresponsive . -
nstructions
N p-value N p-value N
<0.001*
Age (years) 599 <0.001* (—1.53) 599 (80.167) 600
Gender 599 0.178 599 0.238 600
[ Female (mean rank) 313 (304) 313 (305) 313 (306)
L Male (mean rank) 286 (296) 286 (294) 287 (295)
Ethnicity 596 0.570 596 0.590 597
F White (mean rank) 569 (299) 569 (298) 570 (299)
F Mixed/Multiple (mean
rank) 4 (317) 4 (347) 4 (335)
|-Asian / Asian British
(mean rank) 14 (296) 14 (283) 14 (293)
|- Black / African /
Caribbean British (mean 4 (244) 4 (347) 4 (186)
rank)
L Other ethnic group
(mean rank) 5(317) 5(347) 5(335)
Self-reported general 599 0.931 (0.004) 599 0.958 (—0.002) 600
health
Indices of Multiple 585 0.109 (~0.066) 585 0.515 (-0.027) 586
Deprivation (mean score)
Highest educational 599 0.250 599 0.435 599

qualification
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|-N0 qualifications (mean
rank) 117 (287) 117 (285) 117 (290)

F GCSE / O-level /

equivalent (mean rank) 196 (304) 196 (307) 196 (299)
|-AS / A-level / equivalent
(mean rank) 134 (305) 134 (294) 134 (311)
|— Undergraduate degree
(mean rank) 86 (297) 86 (302) 86 (300)
|- Postgraduate degree
(mean rank) 40 (311) 40 (320) 40 (306)
L Other qualification
(mean rank) 26 (294) 26 (311) 26 (289)
Current employment status 599 0.352 599 0.223 599
Occupational social grade 489 0.068 489 0.005%* 490
|— Level 1 — routine (mean
rank) 63 (238) 63 (240) 63 (248)
|— Level 2 — intermediate
(mean rank) 145 (256) 145 (263) 146 (256)
|— Level 3 — lower
managerial (mean rank) >7(240) >7(234) 731
|- Level 4 — higher
managerial/professional 49 (251) 49 (267) 49 (265)
(mean rank)
[ Retired (mean rank) 165 (237) 165 (231) 165 (235)
L Other / not classified
(mean rank) 10 (261) 10 (189) 10 (249)
Annual household income 477 0.507 (0.030) 477 0.017* (0.109) 478

significant at p < 0.05.
CC = correlation coefficient, MR = mean rank.

Table 4. Competency, confidence and comfort when performing CPR or using a defibrillator

Feeling comfortable ~ Feeling comfortable Feeling capable of .
. . . Feeling confident
. performing chest using an automated performing CPR / 17
Variable . . . . to perform CPR /
compressions external defibrillator ~ using a defibrillator use a defibrillator
(CPR) (AED) in an emergency
p-value (correlation p-value
N coefficient) N (correlation
coefficient)
Age (years) 597 0.184 (—0.059) 600 0.147 (=0.059)
Gender 597 0.083 600 0.084
| Female (mean rank) 311 (287) 313 (289)
L Male (mean rank) 286 (312) 287 (313)
Ethnicity 594 0.461 597 0.341
} White (mean rank) 567 (299) 570 (302)
F Mixed/Multiple ethnic
groups (mean rank) 4336) 4276)
|-Asian / Asian British
(mean rank) 14 (221) 14 (218)
|- Black / African /
Caribbean British (mean 4 (340) 4 (314)
rank)
L Other ethnic group
(mean rank) 5(288) 5(218)
Self-reported general health 597 0.648 (0.019) 600 0.449 (0.031)
Indices of Multiple 585 0.156 (~0.059) 586 0.113 (~0.066)
Deprivation score
Highest educational 596 0.459 599 0.963
qualification
|- No qualifications (mean
rank) 116 (301) 117 (293)
F GCSE / O-level /
equivalent (mean rank) 194 (294) 196 (301)
I-AS / A-level / equivalent 134 (320) 134 (302)

(mean rank)
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|— Undergraduate degree
(mean rank) 86 (296) 86 (311)
|- Postgraduate degree
(mean rank) 40 (260) 40 (284)
L Other qualification
(mean rank) 26 (280) 26 (309)
Current employment status 596 0.822 599 0.886
Occupational social grade 487 0.705 490 0.508
|—Level 1 — routine
occupations (mean rank) 63 (260) 63 (261)
|— Level 2 — intermediate
(mean rank) 144 (243) 146 (246)
|— Level 3 — lower
managerial/admin (mean 57 (228) 57 (228)
rank)
|- Level 4 — higher
managerial/professional 49 (263) 49 (273)
(mean rank)
F Retire d (mean rank) 164 (240) 165 (237)
L Other / not classified
(mean rank) 10 (217) 10 (249)
Annual household income 476 0.603 (0.024) 478 0.269 (0.051)

Significant at < 0.05.
CC = correlation coefficient, MR = mean rank.

Participant characteristics

Age

Out of the total sample, 600 individuals (99.8 %) stated their age. The average was 51.9 years (SD = 17.7) with
values ranging from 18 to 95. Age showed an inverse association with every one of the five items assessing
readiness to help: older adults were less inclined to call 999 (r(597) = 81.53, p < 0.001), less likely to follow
instructions (r(597) =—0.167, p < 0.001), and less willing to aid a relative (r(598) =—0.159, p <0.001), someone
they know (r(598) = —0.183, p < 0.001), or an unfamiliar person (r(598) =—-0.119, p < 0.003).

Age did not relate significantly to any variables measuring CPR involvement, CPR knowledge, or feelings of
competence/comfort in delivering CPR (all p > 0.05).

Gender

Gender information was supplied by 600 participants (99.8 %), with women representing 52.2 %. A notable
difference was found for comfort in performing CPR (U = 38835.5, p = 0.006): women (n = 311, median = 5)
reported lower comfort levels than men (n =287, median = 7).

Gender did not demonstrate any meaningful link with CPR knowledge, CPR experience, or self-perceived CPR
proficiency (all p > 0.05), nor with any other outcomes across the domains (all p > 0.05).

Ethnicity

A total of 597 respondents (99.3 %) recorded their ethnicity; 570 (95.5 %) identified as white. Ethnicity correlated
significantly with understanding the purpose of CPR (p <0.001). Although Asian/Asian British individuals made
up only 2.3 % of the full dataset, they represented 12.2 % of those uncertain about CPR’s purpose.

Ethnicity also influenced awareness of the function of a defibrillator (p <0.001): Asian/Asian British participants
accounted for 10.1 % of the group who did not know what a defibrillator is used for.

No additional ethnicity-based differences were seen for any of the other domain measures (all p > 0.05).

General health

General health scores were provided by 600 participants (99.8 %), yielding a median of 8 (range = 1-10, IQR =
3). General health showed a very slight positive relationship with comfort using a defibrillator (r(598) = 0.145, p
< 0.001); individuals rating their health higher tended to feel marginally more comfortable using a PAD.

General health did not relate to any remaining variables within the four domains (all p > 0.05).

Socio-economic status characteristics

Indices of Multiple Deprivation (IMD)

Among those who supplied postcodes (n = 586, 97.5 %), the median IMD was 4 (range 1-10; IQR = 5). The
distribution leaned slightly toward higher deprivation: 134 people (22.9 %) were from IMD category 1 (most
deprived), while 52 (8.9 %) lived in IMD category 10 (least deprived).
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IMD showed a weak but significant inverse association with comfort performing CPR (r(582) = —0.091, p =
0.029), suggesting individuals from less deprived areas felt marginally less comfortable.

Knowledge of PAD purpose also varied by IMD: those who understood what a PAD is for (n = 483, median = 4)
differed significantly from those who did not (n = 103, median = 3; U = 21349.5, p = 0.025). Respondents from
more deprived settings were more likely to report correct knowledge.

No other IMD-related patterns appeared within the remaining domain variables (all p > 0.05).

Highest education level

Education level was given by 599 participants (99.7 %). GCSE/GCE qualifications were most frequently reported
(n = 196, 32.6 %). Higher qualifications (A level, undergraduate, postgraduate) were linked to feeling more
capable of recognising a cardiac arrest (p = 0.005) compared with those with lower educational attainment (none
or GCSE).

Education level also affected understanding of defibrillator purpose (p < 0.001). Among respondents who
correctly identified a defibrillator’s purpose, 16.5 % reported no education, whereas among those unsure or
unaware, 33.0 % had no education.

Requesting further BCPR information was common (348 individuals, 58.1 %), and was more prevalent among
participants with A/AS level or postgraduate education (p = 0.020).

No additional relationships between education and other domain measures were found (all p > 0.05).

Employment status

Of the sample, 599 individuals (99.7 %) provided information on their employment situation, and the largest
proportion reported being in paid work (n =240, 39.9 %). No significant links were detected between employment
status and any outcomes within the four domains (all p > 0.05).

Occupation level

Occupation type was reported by 490 participants (81.5 %), with retirement being the most frequently selected
category (n = 165, 27.5 %). Differences in willingness to follow instructions were observed across occupation
levels (H(5) = 17.018, p = 0.005). Post-hoc comparisons indicated a significant contrast (p = 0.032, Bonferroni-
adjusted) between participants in level 2 roles (mean rank = 263) and those who were retired (mean rank = 231).
Individuals who were retired demonstrated lower willingness to follow advice compared with the level 2 group
(carer, clerical, sales and service roles, plant/machine operation). No other occupation-level pairings differed
significantly, and no further associations with any domain variables were identified (all p > 0.05).

Income

Income data were supplied by 478 participants (79.5 %). The largest income category reported was £20,800—
£31,199 (n= 112, 23.4 %). The median income range was £31,200—£41,599 (IQR = 3).

Income showed a small but significant positive association with willingness to follow advice (r(475)=0.109, p =
0.017), indicating higher-income participants were marginally more likely to follow instructions.

A similarly weak positive association was found between income and comfort with defibrillator use (r(476) =
0.097, p=0.034).

Income also differed significantly based on whether participants reported knowing the purpose of a defibrillator
(U = 11217, p = 0.001). Those who answered “yes” (n = 406, median = £20,800—£31,199) generally reported
higher income levels than those who answered “no” or “unsure” (n = 72, median = £10,400-£20,799).

Discussion

The purpose of this cross-sectional analysis was to evaluate understanding and perceptions of BCPR, and to
explore the extent to which these were related to personal characteristics or SES indicators. Overall, associations
between BCPR-related attitudes/knowledge and both individual and SES factors were inconsistent and, where
present, weak. This contrasts with earlier findings that linked social deprivation to lower rates of BCPR in the
region [5, 16] and that individuals experiencing OHCA in deprived areas receive BCPR less often [13-15]. These
discrepancies raise questions about whether participants’ self-reported intentions truly reflect how they would
behave in an actual emergency.

More recent evidence aligns more closely with our results: a review focusing on BCPR in deprived communities
reported that willingness to learn or perform BCPR was not driven by deprivation [29]. Instead, situational and
environmental influences played a greater role in determining whether BCPR occurred [30].

This supports an emerging view that factors beyond SES—such as cultural connectedness and the strength of
community ties—may help explain the lower BCPR rates seen in deprived areas. Social cohesion, a component
of social capital, has been associated with several health outcomes, including reduced cardiovascular mortality
[31] and increased uptake of preventive care [32]. This reflects broader theoretical work in health inequality
research, which argues for an intersectional perspective rather than relying solely on SES markers to define
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“place” [33]. Thus, examining if social cohesion influences BCPR behaviours may help clarify the gaps identified
in our data.

Among all individual and SES-related variables, age was the only factor consistently linked to willingness to
provide BCPR. Older adults were less likely to call 999, follow guidance, or assist someone, and this pattern did
not vary with SES. This implies that older participants may share common concerns or hesitations irrespective of
income or education. Since most OHCA events occur within the home and are frequently witnessed by spouses
[34], reluctance among older individuals to help family members is particularly concerning, especially given their
elevated risk of OHCA.

Previous studies have reported that older people tend to exhibit lower confidence and poorer understanding of
BCPR [35]. Our findings differ, however, as no age-based differences emerged for BCPR knowledge,
competence, or confidence. Consistent with earlier work, younger age did correlate with higher comfort
performing BCPR [36]. In addition, female participants reported feeling less comfortable performing BCPR
compared with males.

Women and gender differences

Prior evidence shows women are less frequently given BCPR [37], and our findings indicate they are also less
inclined to provide it. Aside from this, no additional gender-related differences emerged in terms of recognising
BCPR or understanding its importance. Ethnic background was linked with lower BCPR knowledge. Although
the number of participants from minority ethnic groups in our sample was small, the pattern aligns with previous
work showing that minority populations face barriers to BCPR training, often made worse by language challenges
[38]. While our sample broadly reflected local demographic composition, focused investigations involving
minority communities within the region may clarify these disparities.

Socio-economic Indicators

Participants living in more deprived locations showed greater comfort with performing CPR and were more likely
to report knowing the function of a defibrillator. This may relate to the higher likelihood of OHCA occurring in
deprived neighbourhoods. Our observations differ from earlier work suggesting that people in deprived areas
prefer trained individuals to undertake resuscitation efforts [30]. It is plausible that participants from deprived
areas in our study had more direct or indirect exposure to OHCA. Still, the absence of associations with other SES
indicators suggests broader community influences—rather than individual factors—shape comfort with BCPR.
Additionally, perceptions regarding drug or alcohol use among patients in high-deprivation areas may influence
comfort levels [30]. The link between higher education and increased willingness to learn CPR may reflect a
greater awareness of the consequences of not receiving BCPR, even though it does not rely on participants having
previously performed BCPR or used a PAD, and is independent of SES [39]. Health literacy, which connects
educational attainment and health outcomes [40], warrants closer examination in relation to OHCA and motivation
to perform BCPR.

Training access and employment context

A national survey of 2084 adults showed that workplace-based CPR instruction was the most common method of
learning CPR and positively influenced willingness to intervene and use a PAD [41]. In contrast, 59.9 % of
individuals in our sample were not in formal employment (e.g., retired, caregivers, unemployed) or were self-
employed, potentially limiting access to such training. Considering that CPR abilities diminish over time [42],
this may help explain some observed differences in readiness to act. Further research should explore how best to
reach people outside traditional workplaces.

General health and physical ability

Participants who rated their general health more highly were also more at ease using a defibrillator. One possible
explanation is that collecting and transporting a PAD from a public access point requires physical effort. However,
this reasoning becomes uncertain because no similar association was identified between general health and
comfort performing CPR, despite chest compressions requiring a degree of physical strength to be effective [43].
The interplay between health status and the physical demands of resuscitation or PAD retrieval is likely complex
and cannot be fully assessed here.

Limitations

This cross-sectional design captured responses at only one moment in time and may not reliably represent how
individuals would behave during an actual OHCA event. Minority ethnic participation was limited, which may
restrict broader applicability, though it likely reflects local population characteristics and does not appear to have
skewed overall results. Some respondents omitted items—particularly income and occupation—resulting in
missing data; however, most participants completed key domain-related questions, so we believe this had minimal
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effect on interpretations. Data collection coincided with the Coronavirus pandemic, which may have shaped
participants’ attitudes toward BCPR.

We observed ceiling effects in many measures related to BCPR knowledge, willingness, and perceived capability,
preventing multivariate modelling. These high scores may partially reflect social desirability bias, given that
surveys were administered by paramedics in uniform. Future studies could incorporate objective assessments of
OHCA/BCPR knowledge and examine whether uniformed versus non-uniformed data collectors influence
responses.

Conclusion

SES and deprivation measures provide limited insight into BCPR knowledge, readiness, or perceived competence.
Strategies aiming to increase BCPR delivery should avoid relying on SES classifications to identify priority
groups and instead focus on individual factors such as age and ethnicity. Subsequent research should explore how
these characteristics interact with cultural identity and social cohesion. Qualitative approaches may also deepen
understanding of how these influences shape behaviour within vulnerable communities.
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