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Abstract

Background. Standardised mortality ratios (SMR) are often used to depict

cardiovascular care. Data missingness, data quality, temporal variation and case-mix

can, however, complicate the assessment of clinical performance.

Objectives. To study Primary Care Trust (PCT) 30-day SMRs for STEMI and

NSTEMI whilst considering the impact of missing data for age, sex and IMD score.

Design. Observational study using data from the Myocardial Ischaemia National

Audit Project (MINAP) database to generate PCT SMR maps and funnel plots for

England, 2004–2007.

Patients. 217,157 patients: 40.4% STEMI and 59.6% NSTEMI.

Results. 95% CI 30-day unadjusted mortality: STEMI 5.8% to 6.2%; NSTEMI 6.6% to

6.9%; relative risk, 95% CI 1.14, 1.10 to 1.19. Median (IQR) data missingess by PCT

for composite of age, sex and IMD score was 1.4% (0.7% to 2.2%). For STEMI and

NSTEMI statistically significant predictors of mortality were mean age (STEMI:

P<0.001; NSTEMI: P<0.001), proportion of females (STEMI: P<0.001; NSTEMI:

P<0.001) and proportion of missing ages (STEMI: P=0.02; NSTEMI: P<0.001).

Proportion of missing sex also predicted 30-day mortality for NSTEMI (P=0.01).

Maps of SMRs demonstrated substantial mortality variation, but no evidence of North

/ South divide. There were significant correlations between STEMI and NSTEMI

observed (R2 0.72) and standardised mortality (R2 0.49) rates. PCT data

aggregation gave an acceptable model fit in terms of deviance explained. For STEMI

there were 33 (21.7%) regions below the 99.8% lower limit of the associated

performance funnel plot, and 28 (18.4%) for NSTEMI; the inclusion of missing data

did not affect the distribution of SMRs.

Conclusions. The proportion of missing data was associated with 30-day mortality for

STEMI and NSTEMI, however it did not influence the distribution of PCTs within the

funnel plots. There was considerable variation in mortality not attributable to key

patient-specific factors, supporting the notion of regional-dependent variation in

STEMI and NSTEMI care.



Introduction

Standardised mortality ratios (SMR) are often used to depict clinical performance

and guide safer health care, with some organisations linking payment to

achievement.1–3 Others, however, suggest that SMR are not a good indicator of

quality of care because they do not separate preventable from inevitable deaths.4

Moreover, data missingness, poor data quality, temporal variation in mortality rates

and the case-mix fallacy (which assumes that case-mix adjustment leads to

unbiased comparisons) are also cause for concern when using SMR to assess

clinical performance.5–7 Nonetheless, mortality is a readily available and frequently

used measure of clinical care.8

For example, in England, SMR derived from administrative data demonstrate a

reduction in mortality from coronary heart disease.9 They also reveal considerable

regional variation in death rates. When limited resources may be redirected and

underperforming organisations identified for further investigation, valid representation

of regional performance is essential.10 Consequently, the derivation of SMR that may

be used for clinical performance should consider any limitations of mortality

adjustment.

In England and Wales standards of acute myocardial infarction (AMI) care are

monitored through the Myocardial Ischaemia National Audit Project (MINAP),11 an

extensive multicentre clinical database collecting prospective data on patients

admitted with an acute coronary syndrome (ACS) to 216 acute hospitals in England

and 17 acute hospitals in Wales. We aimed to study primary care trust (PCT) SMR

as a proxy for hospital-level care for AMI and therefore considered data missingness,

data quality, temporal variation in mortality and regional-level patient factors in the

modelling strategy.

Methods

Study design

Our analyses were of data from MINAP, which was established in 1998 to meet the

audit requirements of the national service framework for coronary heart disease.12

Details of MINAP and its potential for research have previously been published.13–15

Data for ACS patients are collected prospectively at each acute hospital by a secure

electronic system, developed by the Central Cardiac Audit Database (CCAD),

electronically encrypted and transferred on-line to a central database.16 CCAD is part

of the National Clinical Audit Support Programme,17 which is part of the NHS

Information Centre for Health and Social Care.18 MINAP is overseen by a

multiprofessional steering group representing the stakeholders and is based at the

National Institute for Clinical Outcomes Research at University College London.19



Each patient entry offers details of the patient journey, including the method and

timing of admission, inpatient investigations, treatment and date of all-cause death

from linkage to the UK statistics authority using a unique NHS number.

Cohort description

The data studied comprised 217 157 patients with a diagnosis of ST-elevation 

myocardial infarction (STEMI) or non-ST-elevation myocardial infarction (NSTEMI)

resident in England and admitted to hospital between 1 January 2004 and 31

December 2007. The consensus document of the Joint European Society of

Cardiology/American College of Cardiology20 was used as the diagnostic standard

for AMI, and provided the basis for categorisation into STEMI. There were 87 781 

(40.4%) patients with a discharge diagnosis of STEMI and 129 376 (59.6%) with a 

discharge diagnosis of NSTEMI.

Four complete years were used to mitigate biases due to seasonality, which is

known to exist in ACS admissions and mortality.5 Only English hospitals were

considered due to differences in care processes between England and Wales that

may complicate direct comparisons of variation between the two countries.21

Statistical methods

We adjusted 30-day all-cause mortality for PCT-level patient factors age, sex and the

index of multiple deprivation (IMD) score.6 22 23 Modelling 30-day mortality at the

patient level (using a hierarchical model) provided low explanatory power with the

deviance explained being only 2% (deviance is one quality of fit statistic for a model,

the lower the deviance the worse the fit). In contrast, modelling at the (aggregated)

level of the PCT using PCT average age, PCT proportion of women, PCT mean of

the IMD scores for the patients' residences and the PCT proportion of missingness of

these covariates increased the deviance explained to over 60%. Furthermore,

modelling at this level ensured that the influence of hospital coders was distributed

over several PCTs.

A binomial linear model24 was used to adjust for the regionally aggregated case mix

and model the proportion of deaths in each region with R statistical software version

2.10.1 (http://www.r-project.org/). The model gave the expected 30-day mortality rate

for each of the regions adjusted for mean age, proportion of women and deprivation

for STEMI and NSTEMI. The predicted (fitted values) from the model provided the

expected number of deaths in each of the regions based upon the region's mean

patient profile and the incompleteness of these data.



The SMR for each region was calculated as the ratio of the observed and expected

deaths. Visual representation of regional SMR by the number of admissions (PCT

mortality performance) was undertaken using funnel plots.25 These were plots of the

SMR against the appropriate number of admission with exact 99.8% confidence

limits (corresponding to plus or minus 3 SD for normal models) provided by the

model. Geographical representation was undertaken using maps (MapInfo Pro

software).

Ethical consideration

The investigators had access to data in which patient identity was protected. A

trusted third party, with approval of the National Information Governance Board,

undertook linkage with national registries.

Results

Age, sex and IMD

A greater proportion of male patients was recorded (64%). The mean age (SD) of the

cohort was 69 (14) years with STEMI patients presenting younger than NSTEMI (66

(14) years vs 72 (13) years, respectively). The median (IQR) IMD score was 18.6

(10.5 to 32.1) and was similar for STEMI, 18.2 (10.3 to 31.8) and NSTEMI, 18.3

(10.4 to 31.8), and for men, 18.5 (10.5 to 31.2) and women, 18.7 (10.6 to 32.5).

Missing data

Figure 1 shows the proportion of missing data for a composite of age, sex and IMD

score plotted by PCT (2004–7). Data missingness for these variables improved

between 2004 and 2007: from 0.4% in 2004 to 0.1% in 2007 for age, 1.1% to 0.2%

for sex and 1.8% to 1.4% for IMD (table 1). The median (IQR) age, sex and IMD

score missingness composite was 1.4% (0.7% to 2.2%). The median (IQR)

missingness for age, sex and IMD was 0.16% (0% to 0.33%), 0.21% (0% to 0.52%)

and 1.32% (0.61% to 2.28%), respectively. One PCT had an overall missingness of

91% and was largely due to the absence of IMD score data, although 95% of regions

had less than 7% missingness. Three PCT had no submitted data for STEMI deaths

and one PCT had no submitted data relating to NSTEMI cases. When hospitals

below the lower quartile and above the upper quartile of missingness were

compared, there was no significant difference in STEMI SMR, 95% CI (0.80, 0.57 to

1.03 and 0.89, 0.69 to 1.09, respectively) and NSTEMI SMR, 95% CI (0.80, 0.62 to

0.97 and 0.91, 0.73 to 1.09, respectively).



Thirty day mortality rates

The 30-day unadjusted mortality rate for STEMI was 6.0% (95% exact binomial CI

5.8% to 6.2%) and the equivalent rate for NSTEMI was significantly higher at 6.7%

(95% exact binomial CI 6.6% to 6.9%); RR 1.14, 95% CI 1.10 to 1.19. The 30-day

SMR for STEMI and NSTEMI are shown in figure 2, and demonstrate no evidence of

a north/south divide as shown for coronary heart disease.9

Comparison of observed and standardised 30-day mortality by STEMI and NSTEMI

There was a significant correlation between the observed 30-day mortality for STEMI

and NSTEMI, R2=0.72. This relationship was also significant for STEMI and NSTEMI

SMR, R2=0.49 (figure 3).

Funnel plots of performance

For STEMI, there were 17 (11.2%) regions above the 99.8% confidence limit and 33

(21.7%) regions below it (figure 4). For NSTEMI, there were 27 (17.8%) regions

above the 99.8% confidence limit and 28 (18.4%) below it. There was no difference

in the numbers of PCTs outwith the 99.8% confidence limits using SMR derived from

expected deaths modelled without missing data.

Missing data, mortality and the effects of confounding

Table 2 shows the mortality status at 30 days by STEMI and NSTEMI for missing

age, sex and IMD score. For STEMI, the most important effects on 30-day mortality

on a regional basis were the mean age of the patients, the proportion of females and

the proportion of missing ages (table 3); a 0.1% increase in the proportion of females

at the PCT level increased the risk of 30-day mortality by 63.0%. Each 10-year

increase in age offered a 147% increase in the risk of 30-day mortality, and a 0.01%

increase in missing age at the PCT level was associated with an increased risk of

30-day death of 8.9% Missing sex and IMD score were not statistically significant

predictors of outcome for STEMI on a regional level.

For NSTEMI, the most important effects on 30-day mortality on a regional basis were

the mean age of the patients, the proportion of females and the proportion of missing

ages (table 3). The proportion of missing sex data also significantly predicted 30-day

mortality. That is, a 0.1% increase in the proportion of females at the PCT level

increased the risk of 30-day mortality by 16.0%, each 10-year increase in age

offered a 151.4% increase in the risk of 30-day mortality, a 0.01% increase in

missing age at the PCT level was associated with an increase risk of 30-day death of

23.3%, and a 1% increase in missing age at the PCT level was associated with an

increased risk of 30-day death of up to 482.4% for NSTEMI.



Discussion

This analysis has identified several important points. First, the proportion of MINAP

data missingness for age, sex and IMD score between 2004 and 2007 is low and

improved with time. Second, higher proportions of missing age and sex data at the

level of the PCT were associated with significantly higher 30-day mortality rates.

Third, missing data significantly influenced the calculation of SMR for STEMI and

NSTEMI. Fourth, geographical variation in SMR for STEMI and NSTEMI was evident

by PCT. Fifth, there was a strong correlation between both observed and SMR for

STEMI and NSTEMI performance by PCT, and finally, the consideration of missing

data made no difference to the funnel plot representation of PCT performance for

STEMI and NSTEMI.

The relationship between missing data and outcome for ACS is not new—our

findings are in keeping with those from international studies.26 27 However, they do

not explain why the association is apparent. Data from the CRUSADE National

Quality Improvement Initiative and PREMIER study demonstrated that better medical

record keeping was associated with a greater use of evidence-based medicine and

lower mortality.26 27 An alternative reason (for MINAP data) may be that for patients

who die, their medical records may be harder to locate and consequently clinical

data are less likely to be submitted on time to CCAD.

The effects of missing MINAP data on 30-day mortality were statistically significant.

However, when represented using funnel plots the impact of missing data was no

longer evident. This is likely to be because the quantity of MINAP data available for

analyses permits the identification of statistically significant but small effects. Of note

is that our findings only relate to missing age, sex and IMD score and that the impact

of missing data for other variables may be different.

Nonetheless, complete data for AMI patients is important and especially so for those

who die. This is because the 30-day mortality rates (95% CI) for AMI are low (STEMI

4.3% to 4.6%; NSTEMI 5.0% to 5.2%), and therefore the ratio of signal to statistical

noise will be low.4 Our strategy of modelling data missingness is one method by

which concerns over data quality may be overcome. Multiple imputation of data is

another,28 29 although encouraging good data collection at source is preferential.7

The aggregation of data at a PCT level may also help partly to alleviate patient-level

data quality concerns. This approach facilitated mortality modelling through the

resolution of patient-level data variation and missingness and hospital-specific

recording biases.



After adjustment for regional-level patient factors age, sex, IMD score and data

missingness, we found that variation in early mortality was evident by PCT. There

was, however, no clear pattern such as a North/South divide as is typically reported

for coronary heart disease in England.9 Furthermore, we found no statistically

significant association at a PCT level with IMD score when others have

recommended the use of IMD for case-mix adjustment.22 This may be because

regional IMD scores smooth out the effects of patient-level deprivation.

Adjustment still left approximately 40% of the variance of the data unexplained.

Moreover, the funnel plots indicated that even after adjusting for key covariates22

there was still considerable variability by region because many points lay outside the

99.8% credible limits. We hypothesise that much of the remaining variation in early

mortality is due to hospital-specific (treatment) effects. That is, there is variation in

the use of evidence-based therapies between hospitals in England. This notion is in

keeping with international data in which regional variation in outcomes from STEMI

and NSTEMI have been attributed to evidence-based hospital care.30–32

In light of the recalibration of the NHS by the Department of Health from ‘process

targets’ to ‘outcomes of care’,8 valid representation of ACS care at a regional level is

crucial and timely. This work emphasises the impact of missing MINAP data (age,

sex and IMD score) to demonstrate, for the first time, regional variation in STEMI and

NSTEMI 30-day mortality in England—there is important variation in ACS

performance at the level of the PCT and therefore at the level of the hospital. We

assume PCT SMR to be a proxy for hospital-level care because: (1) most ACS

patients will attend the hospital within their PCT and nearest to their residence; (2)

30-day mortality is more representative of hospital treatment than longer-term

survival; and (3) most PCTs commission secondary care at their local hospital. In

addition, we identified a strong correlation between the NSTEMI and STEMI

mortality; it is possible that comparable processes of care in the treatment of AMI

occurred at a local level—supporting the notion of ‘strategic networks of care’ for

AMI.33–37 Identifying and investigating areas of best practice may serve to help

deliver optimal ACS care to all patients.

Limitations

Our analyses assume that patient-level (age, sex and IMD score) adjustment allows

regional-level variation to be quantified—there are many other possible patient-level

factors that could be considered. Lower-level adjustment was limited to six factors,

and regional aggregation resulted in data from two to four hospitals being merged—

therefore inferences of (individual) hospital-specific care may have been diluted. Our

analyses only considered the impact of missing data for regional-level patient factors

age, sex and IMD score—other variables (which may have greater influence) were



not considered. Indeed, the addition of more variables to the model may reduce the

variance seen in the regional performance.

Conclusion

Missing MINAP data are significantly associated with and therefore predict 30-day

mortality after admission to hospital with STEMI and NSTEMI. The consideration of

case mix, data missingess and temporal variation in mortality rates, and the regional

aggregation of data clarifies the modelling of SMR. When these factors are

accounted for, PCT SMR from MINAP data reveal substantial variation in early

mortality that is not attributable to key patient-specific factors—therefore supporting

the notion of hospital-dependent variation in the care of AMI in England.

Acknowledgments

The extract from the MINAP database was provided through the MINAP Academic

Group. The author acknowledge all the hospitals in England and Wales for their

contribution of data to MINAP.

Footnotes

Funding

MINAP is funded by the Health Quality Improvement Partnership (HQIP) This study

was funded by the British Heart Foundation, CPG is funded by the National Institute

for Health Research as a Clinician Scientist Award Senior Lecturer in Cardiovascular

Health Sciences and Honorary Consultant Cardiologist.

Competing interests

None.

Ethical approval

Ethical approval was not required; MINAP has PIAG approval.

Provenance and peer review

Not commissioned; externally peer reviewed.



References

1. Vincent C, Aylin P, Franklin BD, et al. Is health care getting safer? BMJ

2008;337:a2426.

2. Jarman B, Bottle A, Aylin P, et al. Monitoring changes in hospital standardised

mortality ratios. BMJ 2005;330:329.

3. Lindenauer PK, Remus D, Roman S, et al. Public reporting and pay for

performance in hospital quality improvement. N Engl J Med 2007;356:486–96.

4. Lilford R, Pronovost P. Using hospital mortality rates to judge hospital

performance: a bad idea that just won't go away. BMJ 2010;340:c2016.

5. The Eurowinter Group. Cold exposure and winter mortality from ischaemic

heart disease, cerebrovascular disease, respiratory disease, and all causes in

warm and cold regions of Europe. Lancet 1997;349:1341–6.

6. Nicholl J. Case-mix adjustment in non-randomised observational evaluations:

the constant risk fallacy. J Epidemiol Community Health 2007;61:1010–13.

7. Lilford R, Mohammed MA, Spiegelhalter D, et al. Use and misuse of process

and outcome data in managing performance of acute medical care: avoiding

institutional stigma. Lancet 2004;363:1147–54.

8. Medical Directorate/Quality and Outcomes Policy. Liberating the NHS:

transparency in outcomes - a framework for the NHS. A consultation on

proposals. London: Department of Health, 2010.

9. British Heart Foundation Statistics Website. http://www.heartstats.org

(accessed Jan 2010).

10.Healthcare Commission. Investigation into Mid Staffordshire NHS Foundation

Trust. London: Healthcare Commission, 2009.

http://www.cqc.org.uk/_db/_documents/Investigation_into_Mid_Staffordshire_

NHS_Foundation_Trust.pdf 2010. (accessed Aug 2010).

11.Royal College of Physicians. Myocardial Ischaemia National Audit Project.

http://www.rcplondon.ac.uk/college/ceeu/ceeu_ami_home.htm (accessed Aug

2009).

12.Department of Health. National Service Framework for Coronary Heart

Disease. London: The Stationary Office, 2000.

13.Birkhead JS. Responding to the requirements of the national service

framework for coronary disease: a core data set for myocardial infarction.

Heart 2000;84:116–17.

14.Birkhead JS, Pearson M, Norris RM. The national audit of myocardial

infarction: a new development in the audit process. J Clin Excellence

2002;4:379–85.

15.Royal College of Physicians. Myocardial Ischaemia National Audit Project.

http://www.rcplondon.ac.uk/clinical-

standards/organisation/partnership/Documents/MINAP-academic-group-data-

sharing-policy-Feb-2009.doc (accessed Jul 2008).



16.Rickards A, Cunningham D. From quantity to quality: the central cardiac audit

database project. Heart 1999;82:18ii–22.

17.National Health Service. National Clinical Audit Support Programme.

http://www.ic.nhs.uk/services/national-clinical-audit-support-programme-

ncasp/heart-disease (accessed Feb 2010).

18.National Health Service. The Information Centre for Health and Social Care.

http://www.ic.nhs.uk/ (accessed Feb 2010).

19.Royal College of Physicians. Myocardial Ischaemia National Audit Project.

http://www.rcplondon.ac.uk/clinical-standards/ceeu/Current-

work/Documents/MAG-membership%20jan09%20v2.doc (accessed Feb

2010).

20.The Joint European Society of Cardiology/America College of Cardiology

Committee. Myocardial Infarction Redefined–a consensus document of the

Joint European Society of Cardiology/America College of Cardiology

Committee for the Redefinition of Myocardial Infarction. Eur Heart J

2000;21:1502–13.

21.Royal college of Physicians. How the NHS Manages Heart Attacks. Seventh

Public Report of the Myocardial Infarction National Audit Project. London:

Clinical Effectiveness and Evaluation Unit, 2008.

22.Mohammed MA, Deeks JJ, Girling A, et al. Evidence of methodological bias in

hospital standardised mortality ratios: retrospective database study of English

hospitals. BMJ 2009;338:b780.

23.The National Archives. Communities and Local Government. Indices of

Deprivation 2007. http://webarchive.nationalarchives.gov.uk/ and

http://www.communities.gov.uk/communities/neighbourhoodrenewal/deprivati

on/deprivation07/. (Posted 16th Aug 2010).

24.McCullag P, Nelder JA. Generalized Linear Models, 2nd edn. London:

Chapman & Hall, 1989.

25.Gale CP, Roberts AP, Batin PD, et al. Funnel plots, performance variation and

the Myocardial Infarction National Audit Project 2003–2004. BMC Cardiovasc

Disord 2006;6:34.

26.Dunlay SM, Alexander KP, Melloni C, et al. Medical records and quality of

care in acute coronary syndromes: results from CRUSADE. Arch Intern Med

2008;168:1692–8.

27.Schelbert EB, Rumsfeld JS, Krumholz HM, et al. Ischaemic symptoms, quality

of care and mortality during myocardial infarction. Heart 2008;94:e2.

28.Arnold AM, Kronmal RA. Multiple imputation of baseline data in the

cardiovascular health study. Am J Epidemiol 2003;157:74–84.

29.Donders AR, van der Heijden GJMG, Stijnen T, et al. Review: a gentle

introduction to imputation of missing values. J Clin Epidemiol 2006;59:1087–

91.

30.Yan AT, Yan RT, Tan M, et al. Optimal medical therapy at discharge in

patients with acute coronary syndromes: temporal changes, characteristics,

and 1-year outcome. Am Heart J 2007;154:1108–15.



31.Fox KA, Steg PG, Eagle KA, et al. Decline in rates of death and heart failure

in acute coronary syndromes, 1999–2006. JAMA 2007;297:1892–900.

32.Peterson ED, Shah BR, Parsons L, et al. Trends in quality of care for patients

with acute myocardial infarction in the National Registry of Myocardial

Infarction from 1990 to 2006. Am Heart J 2008;156:1045–55.

33.Fox KA, Huber KA. European perspective on improving acute systems of care

in STEMI: we know what to do, but how can we do it? Nat Clin Pract

Cardiovasc Med 2008;5:708–14.

34.Knot J, Widimsky P, Wijns W, et al. How to set up an effective national

primary angioplasty network: lessons learned from five European countries.

EuroIntervention 2009;5:299; 301–9.

35.Henry TD, Sharkey SW, Burke MN, et al. A regional system to provide timely

access to percutaneous coronary intervention for ST-elevation myocardial

infarction. Circulation 2007;116:721–8.

36.Holmes DR Jr., Bell MR, Gersh BJ, et al. Systems of care to improve

timeliness of reperfusion therapy for ST-segment elevation myocardial

infarction during off hours: the Mayo Clinic STEMI protocol. JACC Cardiovasc

Interv 2008;1:88–96.

37.Widimsky P, Wijns W, Fajadet J, et al. Reperfusion therapy for ST elevation

acute myocardial infarction in Europe: description of the current situation in 30

countries. Eur Heart J 2010;31:943–57.



Figure 1

Geographical variation of overall proportion of missing data in age, sex and index of

multiple deprivation score.



Table 1

Proportion of missing data by year

Proportion of missing data (%)

Year 2004 2005 2006 2007

Age 0.41 0.15 0.10 0.13

Sex 1.07 0.70 0.25 0.20

IMD 1.76 1.63 1.44 1.44

IMD, index of multiple deprivation.



Figure 2

Standardised mortality ratios (SMR) for ST-elevation myocardial infarction (STEMI)

(left) or non ST-elevation myocardial infarction (NSTEMI) (right), 2004–7.



Figure 3

Plots of ST-elevation myocardial infarction (STEMI) or non ST-elevation myocardial

infarction (NSTEMI) 30-day mortality (A) and 30-day standardised mortality ratios

(SMR) (B) for PCTs in England.



Figure 4

Funnel plots of standardised mortality ratios (SMR) by number of cases submitted by

each English hospital for ST-elevation myocardial infarction (STEMI) (A) and non

ST-elevation myocardial infarction (NSTEMI) (B), 2004–7, 99.8% credible limits.



Table 2

Proportion of missing data by 30-day mortality status.

Missing age Missing sex Missing IMD

STEMI (87 781) 

Dead at 30 days (5393) 27 (0.5%) 38 (0.7%) 104 (1.9%)

Alive at 30 days (82 388)  167 (0.2%)  580 (0.7%)  1385 (1.7%) 

NSTEMI (129 376) 

Dead at 30 days (8904) 21 (0.2%) 51 (0.6%) 180 (2.0%)

Alive at 30 days (120 472)  193 (0.2%)  628 (0.5%)  1952 (1.6%) 

IMD, index of multiple deprivation;

NSTEMI, non ST-elevation myocardial infarction ;

STEMI, ST-elevation myocardial infarction.



Table 3

Modelling of 30-day mortality for STEMI and NSTEMI to show the impact of confounding

STEMI NSTEMI

Estimated coefficient (95% CI) p Value Estimated coefficient (95% CI) p Value

Intercept     −10.35 (−11.88 to −8.81)   <0.001  −9.97 (−10.82 to −9.12)   <0.001 

Age, per 10 years 0.91 (0.66 to 1.15) <0.001 0.92 (0.79 to 1.06) <0.001

IMD score, per 10 points   0.01 (−0.03 to 0.05)   0.57   0.00 (−0.03 to 0.03)   0.97 

Proportion of females 4.88 (3.64 to 6.13) <0.001 1.48 (0.65 to 2.31) <0.001

Proportion age missing 8.49 (1.18 to 15.64) 0.02 20.94 (12.63 to 28.97) <0.001

Proportion sex missing   0.65 (−0.50 to 1.75)   0.25   1.73 (0.34 to 3.07)    0.01 

Proportion IMD score missing  −0.45 (−1.04 to 0.08)   0.12   0.36 (−0.07 to 0.75)   0.09 

IMD, index of multiple deprivation; NSTEMI, non ST-elevation myocardial infarction ; STEMI, ST-elevation myocardial infarction.
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