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Abstract
Introduction: People who live in population-dense areas, work in routine occupations, originate from a non-white background, have lower education

attainment and experience a greater level of deprivation have an increased risk of suffering an OHCA and are less likely to receive bystander CPR.

This study seeks to understand if these observed inequalities result in reduced survival by examining the relationship between deprivation and sur-

vival at 30 days at a UK single county level.

Methods: 30-day survival from non-traumatic OHCA in adults over 18 years of age in Hampshire from local ambulance service data (Jan 2019 –

March 2023) was combined with indices of multiple deprivation (IMD) based on the home postcode. Multivariable logistic regression models were

developed, through bidirectional stepwise regression, to evaluate the effect of deprivation on 30-day survival. Separate models were developed to

consider non-linear relationships before a final model incorporated learning from previous iterations.

Results: Overall, 4184 patients were included in the final analysis, with 437 (10%) surviving to 30 days. Age of OHCA patients varied significantly

between IMD deciles (p < 0.01), with a trend to younger patients in more deprived deciles. Univariable regression found no relationship between

deprivation and survival. However, after controlling for age, sex, shockable rhythm and bystander CPR, increasing deprivation was associated with

reduced survival (OR: 1.05, 95% CI 1.01–1.09). Other significant predictors were age, shockable rhythm and bystander CPR.

Conclusion: Increasing deprivation was associated with a reduced 30-day survival after accounting for other measured variables.

Keywords: Out of Hospital Cardiac Arrest, Deprivation, Socio-Economic Status, CPR, 30-day survival
Introduction

Out-of-hospital cardiac arrest is the sudden cessation of effective

cardiovascular circulation in the prehospital setting1. The ambulance

service in the England attends more than 84,000 OHCAs per year,

with an incidence of around 53.0 OHCAs per 100,000 inhabitants.2

Inequalities in the distribution of OHCA and the emergency service

response have been identified previously within the UK and interna-

tional populations3. Brown et al, noted cardiac arrests in the UK

occur most frequently in high population density areas and areas

which have a greater proportion of technical workers, from a non-

white background, with lower education attainment4. These areas
were also more deprived and OHCAs were less likely to receive

bystander cardiopulmonary resuscitation (CPR). Similar findings

can be seen in the USA,5 Singapore6 and New Zealand,7 suggesting

this a global issue rather than one driven solely by individual national

factors.

Measuring deprivation can be challenging in clinical research as it

is a complex and multifactorial construct. The Index of Multiple Depri-

vation (IMD) a nationally produced measure of deprivation based on

England’s Lower-Layer Super Output areas (LSOAS). LSOAs in

England are defined areas made up of between 400 and 1,200

households and have a usually resident population between 1,000

and 3,000 persons. The Indices of Deprivation, which are based

on seven individually weighted domains,8 are used to rank each
y
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LSOA from 1 (most deprived) to 32,844 (least deprived). The most

recent update the English IMD was conducted in 2019, using the

LSOAs from the 2011 census, and is one of most recognised meth-

ods of evaluating deprivation in England.9

Deprivation is known to be an important factor in population

health, and the understanding of its role in OHCA is growing. Recent

studies, including a systematic review, identified trends between

lower deprivation quintiles and survival to discharge from OHCA

when appropriate confounders were adjusted.10 Deprivation, educa-

tion level and ethnicity have all been linked to disparities in both AED

use and bystander CPR.11 Understanding the reasons for this may

be vital to improving outcomes, as both interventions greatly improve

survival12 and the observed differences are potentially reversible.11 It

has been suggested those educated to a higher level, (a construct

included within the IMD), are more likely they are to be trained in

CPR and then retain this knowledge enabling them to deliver it in

an emergency.13 It is also possible that the higher co-morbidity rates

in areas with higher socioeconomic deprivation could worsen OHCA

outcomes.14 This is congruent with reports noting a social gradient in

health outcomes across several measures, from maternal health to

life expectancy, with higher deprivation groups demonstrating poorer

outcomes in these areas.15 However, at present the role of depriva-

tion in outcome following OHCA has not been studied across much

of the UK and it may be that regional differences in its effect exist.

Establishing where the inequalities in OHCA outcome exist at a local

level may allow more efficient targeting of resources to those most in

need. For example, targeting community-level programmes such as

improving access to CPR educational programmes. Doing this in a

data-driven, proportionate manner may be a practical way of closing

health inequalities where they exist, potentially improving OHCA

outcomes.

This study aims to explore the effect of deprivation, defined by

IMD, on 30-day survival following OHCA in Hampshire, UK.

Methods

Ethics

This study was granted Health Research Authority approval following

a favourable review by South West Central Bristol Research Ethics

Committee (REC). The study sponsor was University Hospitals

Southampton NHS Foundation Trust and approval was further

obtained from South Central Ambulance Service NHS Trust, who

provided the data.

Study design

A retrospective cohort study examining the relationship between 30-

day survival following OHCA and deprivation status measured by

IMD in Hampshire, UK. Data for all ambulance responses to OHCA

in adult (age� 18) patients (age� 18) within Hampshire with records

held by South Central Ambulance Service (SCAS) from January

2019 to March 2023 were considered. Data including age, home

and incident postcode, sex, ethnicity, presenting rhythm, bystander

CPR, response time and whether the arrest was witnessed were

all chosen as variables due to their importance in answering the

research question and availability within the SCAS dataset. 30-day

survival data were provided with this extract. Response time was cal-

culated in minutes from the time of the ambulance call to the arrival

of the first ambulance resource. Patients were excluded from the

analysis if the cause of the arrest was traumatic; they were aged
under 18 years of age, were pregnant, prisoners or part of the

NHS National data opt-out. A pseudonymised version of the data

were transferred to the University of Southampton prior to analysis.

Study setting

Hampshire is a semi-rural county in the South of England with a pop-

ulation of around 1.4 million. It is served by South Central Ambulance

Service (SCAS), which also serves the populations of Berkshire,

Buckinghamshire, and Oxfordshire. SCAS serve a population of over

7 million and answers over 500,000 urgent calls a year. Approxi-

mately 75% of Hampshire is classified as rural and these areas

are home to 300,000 people, around 21.8% of the County’s total pop-

ulation.16 Hampshire ranks as the 16th least deprived Upper Tier

Authority out of 151 in England. Among districts, Hart is the least

deprived area nationwide. The most deprived areas in Hampshire

are found in Rushmoor, Havant, Gosport, and Eastleigh, with smaller

deprived areas in the New Forest (HCC, 2021).

Data quality and handling

Data handling and preparation were performed in Python (v3.12,

Python Software Foundation, Available at https://www.python.org).

4284 patients were identified in the initial data extract. Patients with

missing outcome data (30-day survival) were excluded (n = 100). Eth-

nicity was found to be missing in a high proportion of cases (83%) and

was therefore excluded from analysis. Data on witnessed arrest status

was explored, however, there were significant data quality issues. The

witnessed data in the SCAS system is stored as a free text variable,

this may be filled in with the name of the witness or left blank. The

ambulance trust was not able to provide the raw text as this could

breach confidentiality. They provided Boolean values (True if any

string present, False if left blank). After initial exploration we queried

possible data quality issues. This confirmed instance of the data field

being completed with answers such as ‘no witness’ or ‘unwitnessed’,

but SCAS were unable to quantify this or provide the raw field for fur-

ther examination. Therefore, the presence of a string in the field did

not reliably equate to the ground truth of a witnessed arrest. We there-

fore had to proceed without this data. Home postcode was found to be

missing in 298 cases (6.95%) and was imputed with the incident post-

code. Overlap between home and incident postcode was noted in

3118 cases (72.8%). Home postcode was felt to be more reflective

of important socioeconomic and demographic factors (e.g. income,

education, access to healthcare), which may influence OHCA out-

come. Incident postcode was therefore not used in analyses and

was used solely for imputation. All other variables demonstrated lower

rates of missingness (0% � 2.66%). The details of missingness and

imputation for these can be found in supplementary materials section.

Home postcodes were transformed to Office for National Statistics

(ONS) 2011 Lower Layer Super Output Areas (LSOA11) before fur-

ther transformation to Index of Deprivation 2019 deciles (IMD).9 Of

note this paper uses the standard expression of IMD deciles where

1 is the most deprived and 10 is the least deprived. Home postcode

was also used to identify rural and urban locales as defined by ONS

2011 rural/urban classification.17

Statistical analysis

Final statistical modelling was performed in R (v4.3.1, R Core Team,

Vienna, Austria 2023). Normally distributed data were expressed as

mean ± standard deviation, while non-normally distributed data were

expressed as median and interquartile range. Normality was evalu-

ated visually with both distribution and Q-Q plots and using the

https://www.python.org
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Shapiro-Wilk test in cases of uncertainty. Differences between sur-

vivors and non-survivors were evaluated using the Mann-Whitney

U Test for non-normally distributed continuous variables, while the

Chi-squared test was used for categorical variables. Differences

between IMD deciles were evaluated using the Kruskal-Wallis test

for non-normally distributed continuous variables and the Chi-

squared test for categorical variables. The crude association

between IMD decile and 30-day survival was assessed by univari-

able logistic regression. Multivariable modelling was performed with

30-day survival as the dependent variable and IMD decile as the

independent variable. Possible control variables for multivariable

modelling were selected based on data availability, quality and plau-

sibility. Candidate control variables were as follows: age, sex, ambu-

lance response time, presenting rhythm (shockable vs non-

shockable), bystander CPR and rural vs urban home postcode. Prior

to modelling continuous variables (age, response time and IMD dec-

ile) were evaluated for the presence of outliers and collinearity.

Response time was log transformed and Winsorized at the 2nd

and 98th percentiles to limit the effect of outliers, while preserving

the majority of the distribution. Further details can be found in supple-

mentary materials. No collinearity was observed with variance infla-

tion factor testing. Three separate models were developed. First a

parsimonious model assumed linearity of continuous variables with

the log odds of survival. Control variables were evaluated by bidirec-

tional stepwise logistic regression using Akaike’s information crite-

rion (AIC) to balance model fit and complexity. The assumption of

linearity was tested using multivariable fractional polynomials. A

model was developed where all continuous variables were evaluated

with non-linear approaches. A final model was created modelling age

in a non-linear fashion, while excluding response time (see results for

further details). Where appropriate model results are presented as

odds ratios and 95% Confidence Intervals (CI). For non-linear fea-

tures visualisations are presented. All models are reported with sur-

vival as positive (i.e. the larger the odds ratio the greater chance of

survival). Alongside AIC, the C-statistic, Brier score and a Pseudo-

R2 (Nagelkerke’s) were produced. All figures were produced in R

using the ggplot2 Package (v3.5.1, ggplot2 Authors). Supplementary

materials contain more detailed model outputs and code for their

creation.

Results

Overall, 4184 patients were included in the analysis, with 437 (10%)

surviving to 30 days (Table 1). The median age was 70 (IQR 57–80),
Table 1 – Table of case characteristics by 30-day survival

Characteristic Overall

N = 4,1841
Non-

Age (years) 70 (57, 80) 71 (5

Sex (Male) 2,709 (65%) 2,37

Bystander CPR 2,636 (63%) 2,36

IMD decile (home) 6 (4,9) 6 (4,

Rural location (home) 682 (16%) 613(

Response duration (minutes) 7.10 (4.63,10.79) 7.08

Shockable rhythm 939 (22%) 632
1 Median (IQR) � continuous variables; n (%) � categorical variables.
2 Wilcoxon rank sum test (continuous); Pearson’s Chi-squared test (categorical)
with 2709 (65%) of these being male. Across all IMD groups, there

was a similar distribution of survivors and initial presenting rhythm

(Fig. 1) with no significant difference observed. There were signifi-

cant differences in age between different IMD deciles (p < 0.01)

which can be visualised in Fig. 2, with an overall trend of increasing

age in less deprived deciles. A table comparing IMD deciles can be

found in the supplemental materials. Survivors, on average, were

significantly younger compared with non-survivors (62 years vs

71 years, (median), p < 0.001). Bystander CPR was undertaken in

2636 (63%) of all patients, with no significant difference between sur-

vivors and non-survivors (p = 0.7). The presenting rhythm was

shockable in 939 (22%) of the total patients, with the proportion sig-

nificantly higher in the survivors’ group (70% vs 17%, p < 0.001).

Median response duration was similar across both survivors and

non-survivors (7.08 min vs 7.28 min, p = 0.3). There was no differ-

ence in the proportion of cases responded to within 7 min (Survivors

� 47%, Non-Survivors – 49%, p = 0.3). Rurality was not significantly

different between survivors vs non-survivors (16% vs 16%, p = 0.8).

Crude analysis also demonstrated no difference in IMD decile

between survivors and non-survivors (6 vs 6p = 0.5, median

presented).

Logistic regression modelling

The univariable logistic regression model for IMD vs 30-day survival

demonstrated a non-significant relationship (OR 1.01 95% CI 0.975–

1.05). Following stepwise regression, the parsimonious multivariable

model included age, response time, shockable rhythm, bystander

CPR and sex. The remaining control variable (rurality) did not

improve model performance and was therefore excluded. This model

demonstrated that IMD decile was significantly associated with sur-

vival (OR 1.041 95% CI 1.001, 1.084) as was shockable rhythm

(OR 11.76 95% CI 9.359–14.85), while age (OR 0.971 95% CI

0.964–0.978), and bystander CPR (OR 0.76 95% CI 0.610–0.967)

were negatively associated with survival. The multivariable fractional

polynomial modelling demonstrated a significant linear relationship

for IMD decile (OR 1.577 95% CI 1.057–2.360) while suggesting

non-linear relationships for both age and response time, these rela-

tionships can be visualised in Fig. 3. The complex relationship seen

in this figure called into question the utility and validity of response

time (see discussion) as a modelling variable and the final model

excluded response duration, while modelling age in a non-linear

fashion (age3). Table 2 shows the final model odds ratios, all cate-

gorical and linear variables are presented, while Fig. 4 shows the

relationship (non-linear) for age. This final model once again finds

IMD decile to be positively associated with survival (OR 1.05, 95%
.

Survivors N = 3,7471 Survivors

N = 4371
p-value2

8, 80) 62 (51, 72) <0.001

6 (64%) 333 (77%) <0.001

4 (63%) 272 (62%) 0.7

9) 6 (4,9) 0.5

16%) 69(1.6%) 0.8

(4.63,10.70) 7.28 (4.65,11.53) 0.3

(17%) 307 (70%) <0.001

.



Fig. 1 – Plot of 30-day survival for each IMD (top) and percentage of presenting rhythm (bottom) based on IMD decile.

Note for IMD 1 = most deprived, 10 = least deprived.

Fig. 2 – Boxplot showing distribution of age across index of multiple deprivation deciles. Note for IMD 1 = most

deprived, 10 = least deprived.
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CI 1.01–1.09) alongside shockable rhythm (OR 11.3 95% CI 9.00–

14.3), while bystander CPR remains negatively associated (OR
0.75, 95% CI 0.75–0.95). Age was significantly negatively associated

(p < 0.001) but due to the transformation the OR is not easily inter-



Fig. 3 – Relationship between age (panel a.), response time (panel b.) and probability of survival in the initial

fractional polynomial model. Figure assumes all other variables constant (continuous variables held at mean,

gender = male, shockable rhythm and bystander CPR true).

Table 2 – Final multivariable logistic regression model.

Characteristic OR1 95% CI1 p-value

IMD decile (home) 1.05 1.01, 1.09 0.019

Shockable rhythm 11.3 9.00, 14.3 <0.001

Bystander CPR 0.75 0.60, 0.95 0.015

Sex (Male) 1.23 0.96, 1.60 0.11
1 OR = Odds Ratio, CI = Confidence Interval.
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pretable and Fig. 4 is the best illustration. The final model demon-

strated a pseudo-R2 of 0.278, a c-statistic of 0.821 and a Brier score

of 0.076.

Discussion

In our multivariable analysis a higher IMD decile, which represents

decreasing levels of deprivation, is associated with improved 30-

day survival. This is consistent with numerous studies that have

demonstrated a link between deprivation and cardiac arrest sur-

vival.10,18 Whilst our findings may not appear as pronounced as

reported other papers from the UK,19 several differences should be

highlighted. The study by Bijman et al. was based in Scotland and

used the Scottish IMD (SIMD) which is produced by a separate

methodology, meaning the IMD’s are not interchangeable. Further-
more, they opted to use quintiles, modelled as a categorical variable.

Our approach used deciles modelled as a continuous variable. Both

are valid but will produce different results, however the consistency

of the findings across both studies lends credence to the overall

validity to the association between increasing deprivation and

decreased survival. Our multivariable analysis suggested increasing

age has the most significant effect on 30-day survival after shockable

rhythm, which with an OR of 11.76 was by some margin the most

strongly associated factor with survival. Whilst age, in isolation, is

a poor predictor of outcome in OHCA, our findings suggest it has a

measurable effect on outcomes within our data.

We also note the key role age appears to have in the relationship

between IMD and survival in our data. In univariable analysis IMD

was not significantly associated with survival. During our stepwise

parsimonious model development IMD only becomes a statistically

significant predictor once age is controlled for. Given that age was



Fig. 4 – Relationship between age and probability of

survival in the final logistic regression mode.

Figure assumes all other variables constant

(continuous variables held at mean, gender = male,

shockable rhythm and bystander CPR true).
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significantly different between IMD deciles it may be that this adjust-

ment helps elucidate an underlying relationship. One hypothesis is

that at higher levels of deprivation OHCA occurs in a younger cohort,

as seen in our data, but this younger age may belie overall health

status, which may be worse and account for the poorer outcome

seen once age is adjusted for. This tallies with literature showing that

increasing deprivation is frequently associated with increased multi-

morbidity,20 and pre-arrest co-morbidity is commonly associated with

unfavourable outcomes in OHCA.21

30-day survival for all OHCA (10%) and survival from initial

shockable rhythm (32.6%) were similar to figures seen in contempo-

rary literature throughout the UK for this period.2 Interestingly, when

bystander CPR was included in the analysis, this was associated

with worse outcomes at 30 days. It is commonly assumed that early

bystander CPR is associated with improved outcomes. However,

several studies have demonstrated that it may not necessarily be

the effect of bystander CPR but the fact the arrest has been wit-

nessed expediating the access to defibrillation and other thera-

pies.22–23 Whilst we could not assess the effect of deprivation on

public access defibrillation in our analysis it has been shown that

within the UK, that defibrillator coverage tends to be higher in more

affluent areas with lower population density.24 In some instances,

equitable access to public access defibrillators is more pronounced

‘out of hours’ for the more deprived communities.25 It could also be

that bystander CPR was particularly poor, and, as such, does not

affect the outcomes as seen with other analyses.26 We note the rate

of bystander CPR in our data is lower than those reported by SCAS

in the Out-of-Hospital Cardiac Arrest Outcomes (OHCAO) study over

the same period.2 Our data do not cover the entire SCAS service but

rather only the county of Hampshire, it may be that there are regional

differences within the area served by SCAS, as can be observed

between ambulance services in the OHCAO study. Furthermore,

whilst the bystander CPR rate is similar in both survivors and non-

survivors in our study, what may be different is the proportion of

bystander CPR cases that are witnessed, a known factor in survival.
In SCAS, according to OHCAO, bystander CPR in unwitnessed

OHCAs is around 67% compared to 81% in bystander witnessed.

Therefore, the proportion of unwitnessed cases in Hampshire may

be higher than other areas.2 One final possible confounder is in

cases where ambulance arrival was very prompt or arrest occurred

after arrival there may have been no bystander CPR because ambu-

lance administered CPR, which would be expected to be high quality,

combined with other therapies, was available. Our initial data extract

included a free-text field related to bystander CPR from which we

hoped to gain more granular detail on the CPR given. However,

the field was frequently incomplete, and the detail entered was highly

variable and unstructured rendering quantitative analysis not feasi-

ble. We note that data quality issues, including missing data, are a

frequent challenge in retrospective studies,27 a problem which is

likely to be exacerbated in resource constrained acute services,

where frontline staff may prioritise patient care at the expense of

detailed documentation and structured reporting. EHR data continue

to offer valuable insights but their limitations must be considered.27

Rurality did not affect 30-day survival, and did not improve the fit

of any of our multivariable models. One study found significantly

lower odds of survival associated with rurality (OR 0.86, 95% CI:

0.79–0.93) and attributed this to longer response times compared

with urban areas (7.5 vs 5.9 min, p < 0.001).28–29 found a response

time of longer than 20 min was associated with decreased survival in

their adjusted analysis for deprivation and survival. It is possible

Hampshire had a particularly good response in rural areas, or the

county had a low rurality overall with shorter average drive times.

Our findings around response time itself are more complex and

nuanced. Our parsimonious model treated response time linearly

and found no significant effect but the final OR was > 1, suggesting

if anything a positive relationship, which would be difficult to rationa-

lise. Our fractional polynomial model offers and insight into a possi-

ble non-linear relationship. Fig. 3 (b) shows the complex polynomial

relationship used to model response time. An initial steep decline in

survival is seen followed by a gradual increase in survival as time

increases. A priori, we would expect that a prolonged response time

would result in worse outcomes, delaying definitive professional

care. Yet this was not seen here, we also note some response times

exceed those which would be expected for OHCA in our region. We

hypothesise that these cases may represent cardiac arrest after the

initial ambulance call was placed, which would account for a less

urgent, slower response. We do not believe this would be captured

by the clinical system underlying this data. It may be that some of

these outliers did not arrest until after an ambulance crew were on-

site, which would explain the apparent increase in survival even as

response time became longer. It is possible this relationship could

be more fully understood with high quality data on witnessed status,

ideally including if it was EMS witnessed. More broadly there are

unmeasured variables within this study which may have a significant

impact, as discussed in more detail in limitations below.

The study period included the period when COVID-19 was offi-

cially classified by the World Health Organisation as a pandemic

on 11 March30 with the UK going into to full lockdown on 23rd March

2020). Whilst some studies reported no increase in incidence of

OHCA during the pandemic,31–32 two UK studies both reported an

increase incidence of OHCA during this period.33–34 The London

study found a decrease in public arrests and with a corresponding

increase in incidence in private dwellings which was likely a conse-

quence of the lockdown measures that had been put in place. A

decrease in shockable rhythms may be reflective of increased



7 R E S U S C I T A T I O N P L U S 2 2 2 0 2 5 ) 1 0 0 8 9 8
response times seen during the study period.34 Whilst it would be dif-

ficult to account for the true effect this had on our analysis it is pos-

sible that the pandemic influenced some variables in our study.

Strengths

Our data are drawn from a sizable geographic area with a reason-

able cohort size. The nature of prehospital care in England means

that this single provider database will have captured almost all car-

diac arrests with attempted resuscitation, something not possible in

more fragmented healthcare networks. The region is diverse, with

rural, urban, affluent and deprived populations all within the county’s

borders. Our modelling approach tested non-linear approaches to

the often-complex relationship between continuous variables and

binary outcomes. In general, our findings were robust across differ-

ently configured models and the overall performance of the final

model was reasonable considering the limitations (see below).

Limitations

By its very nature as a retrospective study, our analyses were limited

by data availability and quality. Our modelling and findings are inher-

ently limited by the data used. We were unable to acquire all the vari-

ables we would have hoped to use in sufficient quality, for example

both ethnicity and witnessed arrest data were not suitable for inclu-

sion. Despite this, our model demonstrated reasonable performance.

A pseudo-R2 of 0.278 is not unreasonable given the considerable

number of unmeasured variables which influence survival after OHCA.

Our model does not account for pre-morbid state, underlying aetiology

(other than shockable vs non-shockable rhythm) or any care pro-

cesses following OHCA. It is therefore unlikely any modelling of these

variables alone can explain all variation seen. However, the discrimi-

nation of the model was better with a c-statistic of 0.821, while a Brier

score of 0.076 suggests good accuracy of the predictions.

Some data were missing both in outcome (30-day survival) and

predictor variables (home postcode). However, the level was gener-

ally acceptable, with all but 2 variables having < 3% missing values.

The two exceptions were ethnicity, which had to be excluded, and

home postcode. The imputation strategy for home postcode is imper-

fect, however it has reasonable face validity and may introduce less

bias than complete case analysis alone. Furthermore, the use of the

more complete incident postcode as an alternative for all analyses

was discussed but the authors felt it less likely to capture the broader

context of an individual’s health environment and identifying

population-level risk factors. As mentioned, detailed data on patients’

premorbid status was unavailable, as were details of hospital care or

underlying aetiology. Therefore, we cannot explain with any great

certainty what underlies the relationship seen between IMD and sur-

vival. However, the finding remained consistent through each stage

of our modelling process and echoes finding in the OHCA literature

as well as wider health inequalities research. The available data lim-

its the ability of multivariable modelling to account for other con-

founding factors which may influence outcomes, such as witnessed

status and quality of bystander CPR. These and other unmeasured

confounders may be present where variables have not been mea-

sured or included in the analysis. Incomplete adjustment may be pre-

sent where confounding variables may not be fully accounted for due

to measurement error or categorisation issues. In addition, Assump-

tions made during the analysis may not reflect reality, leading to

incomplete adjustment, despite efforts to model for differing assump-

tions. Furthermore, the Index of Multiple Deprivation represents an

area and the average characteristics of those living there. It cannot
fully represent any single person living within the area. Whilst 30–

day survival is a recognised surrogate for the effectiveness of resus-

citation efforts, its limitations are two-fold: firstly, results can be

affected by downstream care or complications, and secondly, out-

come metrics such as cerebral performance scores or the modified

Rankin score may provide more meaningful interpretation of results.

Conclusion

Deprivation, as measured by IMD deciles, was associated with

decreased survival in multivariable modelling. This may be due to

higher pre-arrest co-morbidities, relative to age, in those living with

higher levels of deprivation. While there is no panacea to these

inequities for any health service, they highlight the complex and chal-

lenging relationship between deprivation and health at a population

level, something which challenges most fields of medicine. In the set-

ting of cardiac arrest, targeting CPR education initiatives and improv-

ing the availability of public access defibrillators in more deprived

communities may help ameliorate lower survival in these groups.

However, a deeper understanding of the relationship observed in this

study, crucially with identification of possible causative pathways, is

needed to target interventions at the root cause of the difference

seen. It may be beneficial for health care providers across all stages

of OHCA care to recognise the importance of accurate data capture

and implement measures for this alongside data linkage with other

datasets to allow a more complete evaluation in the future.

Key Learning points

What is already known:

� Deprivation has previously been associated with decreased sur-

vival following cardiac arrest

� Bystander CPR and community defibrillation rates are often lower

more deprived populations.

What this study adds:

� Confirms existing literature, suggesting deprivation is associated

with decreased survival following OHCA and is the first to model

deprivation as a continuous variable.

� First study to demonstrate the relationship in this geographic set-

ting, Hampshire, UK.

� Age and increasing deprivation status (measured by IMD) are

associated with decreased 30-day survival after out-of-hospital

cardiac arrest.
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