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EXECUTIVE SUMMARY

Data Period: June 2015 to May 2016

HSMR/SMR Analysis

HSMR Crude Mortality

HSMR Expected Mortality

HSMR Weekday/Weekend Analysis

Coding analysis

All Diagnosis SMR

New CUSUM alerts this month

SHMI (Jan 15 to Dec 15)

105.80 ‘as expected’ range

The Trust is 1 of 6 within the peer group of 17 that sit within the ‘as expected’ range

1 outlying group this period
e Urinary tract infections RR = 101.54 (53 deaths vs 35.09 expected)

There is no significant difference between the weekday and weekend HSMR for emergency admissions. Both are ‘as
expected’.

e The Trust has a palliative care coding rate of 0.94% vs. national rate of 3.27%
e The Trust has a Charlson comorbidity upper quartile rate of 23.4% vs. 25.0% national rate

All diagnosis SMR is 106.93 and is statistically ‘higher than expected’
e There are 6 significant outliers within the ‘all diagnosis’ basket for this time period attracting higher than
expected deaths

There are 0 new CUSUM alert this month

e SHMI =91.9 ‘as expected’ (band 2)

*(lower/upper 95% confidence interval) ** (lower/upper 95% control limits with adjustment for over-dispersion)

support@drfoster.com
PAGE 3/24



& " | dr foster.

REPORT OUTLINE

Background
The report provides an overview of mortality using the Hospital Standardised Mortality Ratio (HSMR), the Standardised Mortality Ratio (SMR),
Summary-level Hospital Mortality Index (SHMI) and Crude rates. The report presents intelligence with potential recommendations for further

investigation. This report should be used as an adjunct to supplement other pieces of work completed within the Trust and not used in isolation.

Methods

Using routinely collected hospital administrative data derived from Hospital Episode Statistics (HES) and analysing in the Quality Investigator tool,

this report examines in-hospital mortality, for all inpatient admissions for the 12 month time period June 2015 to May 2016.

DISCLAIMER:

Dr Foster reminds customers of their responsibilities not to publish data which could potentially identify individuals. You must not release any figures to those who should not have access, including the public that could
allow this. This includes the publication of Board reports on the internet. Any number, rate or percentage derived from Dr Foster statistics must be suppressed if there is a risk of identification. Figures that may identify
individuals when subtracted from totals, sub totals or other published figures must also be suppressed.
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HOSPITAL STANDARDISED MORTALITY RATIOS (HSMR) ANALYSIS

Key Highlights:
¢ HSMR = 105.80 ‘as expected’ range
e Crude rate with HSMR basket = 3.55% (East of England Peer group rate = 3.60% )
e There is 1 outlying group attracting significantly higher than expected deaths.
e Urinary tract infections RR = 151.04 (53 deaths vs 35.09 expected)

Figure 1 — HSMR Monthly Trend
HSMR for 12 month period = 105.80 ‘as expected’ range

Results: 1 to 12 of 12

Spells Superspells First / Last Observed Expected Relative Risk Benchmark C-Statistic
27,351 27,254 Jun-2015 | May-2016 987 (3.55%) 913,98 (3.35%) | 105.80 (99.24 - 112.69)  Month: Feb-16 0.84 (High)
Trend (Month) Spells Superspells (%) of all Observed Expected Obs. - Exp. Rate (%) Exp. (%) Relative Risk Low High

ALL 27,351 27,254 100.00 % 967 913.98 53.02 355 % 3135 % 105.80 9924 112.69
Jun-15 2,200 2,195 8.05 % 68 78.65 -10.65 310 % 3158 % 86.46 67.14 109.61
Jul-15 2283 2,271 8.33% 67 68.74 -1.74 2.95 % 303 % 97.47 75.53 123.78
Aug-15 2,076 2,068 7.59 % 74 70.22 .78 3.58 % 340 % 105.38 8274 13230
Sep-15 2277 2,268 B8.32% 79 68.78 10.22 348 % 303 % 114.86 90.93 143.15
Oct-15 2,353 2,345 8.60 % 81 7377 7.23 345 % 315 % 109.80 87.20 136.48
Nov-15 2,159 2,153 7.90 % 12 70.97 1.03 334 % 330 % 101.45 79.38 127.77
Dec-15 2,412 2401 B.81% 74 86.79 -12.79 3.08 % 361 % 85.26 66.95 107.04
Jan-16 2,296 2,288 8.40 % 110 86.34 23.66 481 % ATT % 127.40 104.71 153.55
Feb-16 2,292 2,290 B8.40 % a7 T74.30 22.70 424 % 324 % 130.56 105.87 159.27
Mar-16 2,456 2442 B.96 % 82 86.99 5.01 37T % 356 % 105.75 8525 129.70
Apr-16 2,308 2,302 B8.45% 7 75.69 1.3 334 % 329 % 101.72 8028 12714
May-16 2,239 223 B8.19% 76 7274 3.26 341 % 326 % 104.49 8232 130.78
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Figure 2 — HSMR 12 Month’s Peer Comparison

The Trust is 1 of 8 (out of 17) within the East of England peer group with an ‘as expected’ HSMR. The Crude rate is 3.55% (Peer group crude rate = 3.60%)

Results: 1 to 17 of 17

Spells Superspells First / Last Observed Expected Relative Risk Benchmark C-Statistic
523,350 519,057 Jun-2015 | May-2016 18,665 (3.60%) | 19117.34 (3.68%) | 97.53 (96.24 - 99.04) Month: Feb-16 0.85 (High)
Peer (Acute) Spells Superspells (%) of all Observed Expected Obs. - Exp. Rate (%) Exp. (%) Relative Risk Low High

ALL 523,350 519,057 = 100.00 % 18,665 19117.34 -452.34 360 % 368 % 97.63 96.24 99.04
Norfolk and Norwich University Hospitals NHS
Norfolk and Norw 66,057 65,369 12.59 % 2,299 2012.74 286.26 352 % 3.08% 114.22 109.60 118.99
Colchester Hospital University NHS Foundation Trust 35453 35315 6.80 % 1,374 1277 .87 96.13 3.80 % 362 % 107.52 101.01 113.36
Luton and Dunstable University Hospital NHS
Futon and Dunst: 30,450 30,349 5.85 % 981 913.25 67.75 323% 3.01% 107.42 100.80 114.36
Mid Essex Hospital Services NHS Trust 28,268 28,121 5.42 % 1,064 99575 68.25 378 % 354 % 106.85 100.53 11347
Southend University Hospital NHS Foundation Trust 39,072 39,001 751% 1,251 1187 64 63.36 321 % 3.05% 105.33 99 58 11134
The Queen Elizabeth Hospital, King's Lynn, NHS
The Queen Elizab 27.351 27.219 5.24 % 965 910.00 55.00 355 % 334 % 106.04 99.46 112.95
Ipswich Hospital NHS Trust 33,139 33,000 6.36 % 1,023 994 51 28.49 310 % 301 % 102.87 96.66 109.37
James Paget University Hospitals NHS Foundation 18,470 18,369 354 % 831 807 45 23.55 452% 4.40% 102.92 96.04 11016
Bedford Hospital NHS Trust 17,187 17,081 320% 722 716.78 522 423% 420 % 100.73 9351 108.35
East and North Hertfordshire NHS Trust 32,305 32,157 6.20 % 1,320 132068 -60.68 410% 432% 94.99 89.03 100.25
Peterborough and Stamford Hospitals NHS
Peterborough an 28,644 28,504 5.48 % 1,184 125714 7314 415% 441% 94.18 88.89 99.70
Basildon and Thurrock University Hospitals NHS
Basidon and Th 29,080 28,107 5.42 % 1,359 1503.82 144.82 484% 535 % 90.37 85.63 95.31
The Princess Alexandra Hospital NHS Trust 21,393 21296 410% 818 898.72 -80.72 384 % 422% 91.02 84.89 o7.48
West Hertfordshire Hospitals NHS Trust 28,656 28,508 5.49 % 1,123 1261.36 -138.36 394 % 442% 89.03 83.90 94.39
Hinchingbrooke Health Care NHS Trust 15,467 15,370 296% 450 503.07 53.07 293% 327 % 89.45 81.38 98.11
West Suffolk NHS Foundation Trust 22,178 22,064 425% 783 94974 -166.74 355 % 430% 82.44 76.77 38.43
Cambridge University Hospitals NHS Foundation 50,090 49227 048 % 1,118 1537.83 -419.83 227 % 312% 72.70 68.50 77.09
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Figure 3 - HSMR by diagnhosis group

There is 1 outlying group attracting significantly higher than expected deaths.
e Urinary tract infections RR = 151.04 (53 deaths vs 35.09 expected)

Results: 1 to 56 of 56

Spells Superspells First | Last Observed Expected Relative Risk Benchmark C-Statistic
27,351 27,254 Jun-2015 / May-2016 967 (3.55%) 913.98 (3.35%) 105.80 (99.24 - 112.69) Month: Feb-16 0.85 (High)
Diagnosis group Spells Superspells (%o) of all Observed Expected Obs. - Exp. Rate (%) Exp. (%) Relative Risk Low High

ALL 27,351 27,254 100.00 % 967 913.98 53.02 355 % 335% 105.80 99.24 112.69
Urinary tract infections 1,481 1479 543 % 53 35.09 17.91 3.58 % 237 % 151.04 11313 197 .57
Pneumonia 1,251 1,246 457 % 201 179.20 21.80 16.13 % 14.38 % 11217 97 19 128.79
Chronic obstructive pulmonary disease and
bronchiectasis 958 956 351 % 50 38.38 11.62 523 % 4.01 % 130.29 96.69 171.77
Intracranial injury 72 [i1:] 0.25% 16 972 6.28 23.53 % 14.30 % 164.59 94.02 267.31
Cancer of bronchus, lung 603 601 221% 32 2381 8.19 532% 3.96 % 134 .40 9191 189.74
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Figure 3.1 - HSMR by diagnosis group — Urinary tract infection further information:

Results: 1 to 12 of 12

Spells Superspells First [ Last Observed Expected Relative Risk Benchmark C-Statistic
1,481 1,481 Jun-2015 | May-2016 53 (3.58%) 35.45 (2.39%) 149.51 (111.99 - 195.57) | Month: Feb-16 0.80 (Average)
Trend (Month) Spells Superspells _ (%] of all Observed Expected Obs. - Exp. Rate (%) Exp. (%) Relative Risk Low High

ALL 1,481 1,481 100.00 % 53 3545 17.55 358 % 2.39% 149.51 111.99 19557
Jun-15 104 104 7.02 % 3 238 0.62 288 % 229% 126.04 2533 368.27
Jul-15 98 98 6.62 % 3 23 0.69 3.06 % 2.36 % 129.92 2611 379.61
Aug-15 81 81 547 % 8 191 6.09 9.88 % 2.36 % 418.26 180.10 82419
Sep-15 109 109 7.36 % 5 246 2.54 459 % 226 % 202.86 65.38 473.41
Oct-15 104 104 7.02 % 1 255 -1.55 0.96 % 2.46 % 3514 0.51 217.78
Nov-15 a7 97 6.55 % 1 1.84 -0.84 1.03 % 1.89 % 54.50 0.71 303.21
Dec-15 138 138 932 % & 427 1.73 435% 3.09 % 140.63 51.35 306.10
Jan-16 143 143 9.66 % & 348 2.52 420 % 243 % 172.51 62.99 375.50
Feb-16 146 146 9.86 % 8 3.58 4.42 5.48 % 2.46 % 223.18 96.10 439.79
Mar-16 163 163 11.01 % 2 4.02 -2.02 1.23% 2.46 % 49.80 5.59 179.79
Apr-16 150 150 10.13 % i3 33 2.69 4.00 % 221% 181.22 66.18 394 .46
May-16 148 148 9.99 % 4 3.34 0.66 270 % 225% 119.90 3226 306.97
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UTI: 12 month trend
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HSMR WEEKDAY/WEEKEND ANALYSIS

Key Highlights:

e There is no significant difference between the weekday and weekend HSMR for emergency admissions. Both are ‘as expected’.

Figure 5 - HSMR Weekday Admissions Emergency only = 105.28 ‘as expected’

11,642 11,582 100.00 % 690.51 36.49 6.28 % 5.96 % 105.28 97.77 113.22
Monday 2,425 2,416 20.86 % 136 140.99 -4.99 5.63 % 5.84 % 96.46 80.93 114.11
Tuesday 2,345 2,333 20.14 % 142 135.44 .57 6.09 % 5.81 % 104.85 88.31 123.58
Wednesday 2,379 2,367 20.44 % 166 141.52 24.48 7.01 % 5.98 % 117.30 100.13 136.56
Thursday 2,216 2,202 19.01 % 152 133.45 18.55 6.90 % 6.06 % 113.90 96.51 133.51
Friday 2,277 2,264 19.55 % 131 139.12 -8.12 5.79 % ©.14 % 94.17 78.73 111.74

View data in Quality Investigator

Figure 6 — HSMR Weekend Admissions Emergency only = 101.60 ‘as expected’

Day of admission Superspells | (%) of all Expected | Obs. - Exp. | Rate (%) Relative Risk

3,258 3,255 100.00 % 225 221.46 6.91 % 6.80 % 101.e0 88.76 115.78
sunday 1,657 1,655 50.84 % 110 105.01 4.99 ©.65 % ©.34 % 104.76 86.09 126.26
Saturday 1,601 1,600 49.16 % 115 116.45 -1.45 7.19 % 7.28 % 98.75 81.53 118.54

View data in Quality Investigator

support@drfoster.com
PAGE 11/24


http://my.drfoster.co.uk/qualityinvestigator/Analysis/RelativeRisk/Index/563-2?analysisFilterKey=665661AB7C2068C22626B711242E544FE766746A&page=1&pagesize=20&dir=asc
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TRENDS IN CODING

Key Highlights:

e The Trust has a palliative care coding rate of 0.94% vs. national rate of 3.27%

e The Trust has a Charlson comorbidity upper quartile rate of 23.4% vs. 25.0% national rate

Figure 7 — Palliative Care Coding Rate Vs National

Trend (Financial Year) Rate (%) National Rate (%)
341 2.37 2.95

2013/14 14,410

2014/15 15,745 287 1.82 3.19
2015/16 16,046 278 1.73 3.40
2016/17 2,752 26 0.94 3.27

View data in Quality Investigator

—Rate  —— National Rate

Rate

2013/14 2014/15 2015/16 2016/17
Trend in Palliative Care by Trend (Financial Year)
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Figure 7.1 Palliative care coding rate vs. HSMR (rolling 12 month) As palliative care coding rate reduces HSMR is increasing as shown below:

HSMR vs. palliative care coding rate
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=g HSMR (rolling 12 months) =g Pallative care coding rate

Figure 8 — Charlson Index Co-morbidity Coding Rates Vs National

Charlson comorbidity upper-quartile rate 28.1% 27.6% 25.0% 23.4%

Charlson rate as index of national 112 110 100 94

View data in Quality Investigator

—— Charlson UpperQuartile Rate - index of national

Index

2013/14 2014115 2015/16 2016/17
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SMR ALL DIAGNOSIS GROUPS

Key Highlights:

e All diagnosis SMR = 106.93 ‘higher than expected’ range
e Crude rate within All diagnosis basket = 1.41% (East of England Peer group rate = 1.47%)
e There are 6 outlying groups attracting significantly higher than expected deaths.

Figure 9 — SMR All Diagnosis trend month

All diagnosis SMR = 106.93 ‘higher than expected’ range

Results: 1 to 12 of 12

Spells Superspells First [ Last Observed Expected Relative Risk Benchmark C-Statistic
81,197 80,961 Jun-2015 [ May-2016 1,148 (1.42%) 1073.62 (1.33%) | 106.93 (100.83 - 113.30) | Month: Feb-16 0.87 (High)
Trend (Month) Spells Superspells (%) of all Observed Expected Obs. - Exp. Rate (%) Exp. (%) Relative Risk Low High

ALL 81,197 80,961 100.00 % 1,148 1073.62 74.38 142% 1.33% 106.93 100.83 113.30
Jun-15 6,738 6,728 831 % il 90.34 -9.34 120% 1.34 % B89.67 71.20 111.45
Jul-15 6.928 6,802 853 % 86 B4.78 1.22 125% 123 % 101.43 81.13 12527
Aug-15 6.231 6,212 T.67% 3l 80.64 0.36 1.30 % 1.30 % 100.45 79.77 124.85
Sep-15 6,917 65,898 8.52% %0 80.47 9.53 1.30% 117 % 111.84 89.93 13747
Oct-15 6.887 65,864 848 % 85 86.45 8.55 138% 1.26 % 109.89 88.90 13433
Nov-15 6.680 6,667 823 % 80 84.00 6.00 1.35% 1.26 % 107.14 86.15 131.70
Dec-15 6,677 6,655 822% a7 101.36 -14.36 131% 1.52 % 8583 6875 105.87
Jan-16 6772 6,750 834 % 124 99.35 24.65 1.84 % 1.47 % 124.82 103.81 148.82
Feb-16 6.868 6,853 B8.46 % 113 89.21 23.79 1.65% 1.30 % 126.67 104.39 152.29
Mar-16 7130 7.102 BTT% 112 100.83 1117 158 % 1.42% 111.08 91.46 133.66
Apr-16 6.638 6,620 818 % 89 90.68 8.32 1.50 % 137 % 109.18 88.73 132.92
May-16 6731 6,710 829 % 50 8551 4.49 134 % 1.27 % 105.25 8463 129.37
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Figure 10 — All Diagnosis SMR by peers

The Trust is 1 of 2 Trusts (within the peer group of 17) with an ‘All Diagnosis’ SMR within the ‘as expected’ range. The crude rate is 1.41% (vs 1.47% for

the peer group).

Results: 1 to 17 of 17

spells Superspells First | Last Observed Expected Relative Risk Benchmark C-Statistic
1,519,098 1,509,016 Jun-2015 | May-2016 22,199 (1.47%) | 22568.80 (1.50%) | 98.36 (97.07 - 99.66) Month: Feb-16 0.87 (High)
Peer (Acute) Spells Superspells _ (%) of all Observed Expected _ Obs. - Exp. Rate (%) Exp. (%) _Relative Risk Low High

ALL 1,519,098 | 1,509,016  100.00 % 22,199 22568.80 -360.80 147 % 1,50 % 98.36 97.07 99.66
James Paget University Hospitals NHS Foundation 59,766 59,541 3.95% 1,131 950.87 180.13 1.90 % 1.60 % 118.94 112.11 126.08
Morfolk and Norwich University Hospitals NHS
porolk and Norw 176,449 174,919 11.59 % 2,667 2309.75 357.25 152 % 1.32% 115.47 111.12 119.93
Luton and Dunstable University Hospital NHS
Euton and Dunst: 101,766 101,438 672% 1,192 1086.67 105.33 118 % 1.07 % 109.69 103.55 116.10
Colchester Hospital University NHS Foundation Trust 97,451 a7,104 6.43% 1,615 1502.92 112.08 1.66 % 1,55 % 107.46 102.28 112.83
Mid Essex Hospital Services NHS Trust 88,350 87,877 5.82 % 1,261 1171.51 89.49 143 % 1.33% 107.64 101.78 113.75
Southend University Hospital NHS Foundation Trust 08,064 08,789 6.55 % 1,512 1415.10 06.90 153 % 143 % 106.85 101.52 112.37
The Queen Elizabeth Hospital, King’s Lynn, NHS
Lo B 81.197 80,852 5.36 % 1.143 1064.01 78.99 141 % 132% 107.42 101.29 11384
Ipswich Hospital NHS Trust 95,478 95,120 6.30% 1,271 1220.31 50.69 134 % 128 % 104.15 98 51 11004
Bedford Hospital NHS Trust 54774 54,536 361% 840 832.50 7.50 154 % 153% 100.90 94.19 107.96
East and North Hertfordshire NHS Trust 94,639 93.822 6.22% 1,575 1675.98 -100.98 168 % 179% 93.97 89.39 98.73
Peterborough and Stamford Hospitals NHS i
Peterborough an 85,579 85,225 5.65 % 1,368 147851 110,51 161 % 173 % 92.53 87.69 97 56
The Princess Alexandra Hospital NHS Trust 68,234 68,013 451% 967 1085.52 -88.52 142 % 1,55 % 91.61 85.93 97.58
Basildon and Thurrock University HOSpnalﬁ NHS .
Zasiidon and Th 81,729 80,382 533 % 1,551 1747.24 196.24 193 % 217 % 88.77 84.41 93.30
West Hertfordshire Hospitals NHS Trust 94,417 94,017 6.23% 1,320 149922 179.22 1.40 % 1,59 % 88.05 83.36 92.93
Hinchingbrooke Health Care NHS Trust 43,346 43,152 286 % 530 591.00 61.00 123 % 137 % 89.68 8221 97.65
West Suffolk NHS Foundation Trust 62,946 62,635 415% 913 1110.01 -197.01 1.46 % 177 % 82.25 77.00 87.76
Cambridge University Hospitals NHS Foundation 134,013 131,504 872% 1,343 1857 69 51469 1.02 % 1.41% 72.20 68.48 76.27
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Figure 11 — All Diagnosis SMR diagnosis group

There are 6 outlying groups attracting significantly higher than expected deaths which it would be prudent to investigate further — highlighted below.

Results: 1 to 246 of 246

Spells Superspells First / Last Observed Expected Relative Risk Benchmark C-Statistic
81,197 80,961 Jun-2015 [ May-2016 1,148 (1.42%) 1073.62 (1.33%) | 106.23 (100.83 - 113.30)  Month: Feb-16 0.87 (High)
Diagnosis group Spells Superspells (%) of all Observed Expected Obs. - Exp. Rate (%) Exp. (%) Relative Risk Low High

ALL 81,197 80,961 100.00 % 1,148 1073.62 74.38 142 % 1.33 % 106.93 100.83 113.30
Livebom 1.516 1,516 187 % 3 0.23 277 0.20 % 0.02 % 1293.32 259.94 377885
Influenza 15 15 0.02 % 3 0. 2.69 20.00 % 2.04 % 979.82 196.93 286287
Alcohol-related mental disorders 182 182 022 % 3 0.33 2.67 165 % 018 % 901.81 181.25 263493
Diseases of mouth, excluding dental 230 230 0.28 % 2 0.13 1.87 0.87 % 0.05 % 1586.57 178.18 5728.28
Urinary tract infections 1481 1475 182 % 53 3447 18.53 3.59 % 234 % 153.76 11517 201.12
Diseases of white blood cells 28 26 0.03 % 3 0.54 2486 11.54 % 2.09 % 552.44 111.03 1614.14

Figure 12 - All diaghosis Basket Crude Mortality rate this year vs. last year

15

0.5

All diagnosis crude rate this year vs. last year

Jun Jul Aug Sep Ot MNov Dec  lan Feb  Mar Apr  May

=ge= |l Dizgnosis crude Rate (%) Jun 14 to May 156
=ges Al Didgnosiscrude Rate (32) Jun 15to May 16
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CUSUM ALERTS

Key Highlights:

0 new CUSUM diagnosis group alerts since last report

Figure 13 — Relative Risk and CUSUM Alerts

dr foster. | WALITY INVESTIGATOR
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NB: There is no further analysis available yet — this will follow shortly

SHMI = 91.1 ‘as expected’ (band 2)
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Key Highlights:
Figure 14 - SHMI position vs. national:
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Figure 15 — SHMI and HSMR comparison vs. national

SHMI and HSMR by provider (all non-specialist acute providers) for all admissions in Jan 2015 to Dec 2015
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Figure 16 — SHMI with adjustments

SHMI (with adjustments) and HSMR for Jan 2015 to Dec 2015

Model SHMI Spells SHMI Obs Exp 95% Cl

SHMI 95% Cl 42908 91.07 1510 1657.98 86.54-95.79
SHMI published banding (95% CL with over-dispersion) 42508 51.07 1510 1657.98 89.72-111.46
SHMI {adjusted for palliative care) 42908 96.61 1510 1563.03 91.80-101.61
SHMI {in hospital deaths) 42908 87.01 1034 1188.44 81.78-92.47
HSMR 26624 96.63 922 954.17 90.49-103.07

Figure 17 — SHMI Trend

SHMI trend for all activity across the last available 3 years of data
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Figure 18 — SHMI outlying CCS groups

There are 0 groups attracting significantly higher than expected deaths for SHMI (‘all deaths’).

Crude mortality rate (%)
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REFERENCES

SMR

A calculation used to monitor death rates. The standardised mortality ratio is the ratio of observed deaths to expected deaths, where expected deaths are
calculated for a typical area with the same case-mix adjustment. The SMR may be quoted as either a ratio or a percentage. If the SMR is quoted as a
percentage and is equal to 100, then this means the number of observed deaths equals that of expected. If higher than 100, then there is a higher reported
mortality ratio.

HSMR

The Hospital Standardised Mortality Ratio is the ratio of observed deaths to expected deaths for a basket of 56 diagnosis groups, which represent
approximately 80% of in hospital deaths. It is a subset of all and represents about 35% of admitted patient activity. Further information can be found at
http://www.drfoster.com/about-us/our-approach/metrics-methodologies-and-models-library/

Benchmark

The benchmark used in this analysis is the monthly benchmark available within the Quality Investigator tool.

CUSUM

A cumulative sum statistical process control chart plots patients’ actual outcomes against their expected outcomes sequentially over time. The chart has
upper and lower thresholds and breaching this threshold triggers an alert. If patients repeatedly have negative or unexpected outcomes, the chart will
continue to rise until an alert is triggered. The line is then reset to half the starting position and plotting of patients continues.

Charlson Index of Comorbidities

The original Charlson weights were derived 25 years ago in the USA. We have updated them (e.g. HIV had the highest weight then but its mortality has
fallen greatly since) and calibrated them on English data due to differences in coding practice and hospital patient population characteristics. We had
advice from some clinical coders on current English coding practice and, where possible, also assessed the consistency of comorbidity recording among
admissions for the same patient.

Charlson Upper-Quartile Rate

For each financial year we calculate the proportion of a trust's HSMR spells where the Charlson index for the diagnosis-dominant episode is in the national
upper quartile for that diagnosis and admission type, this is the observed value. The expected value is the equivalent proportion nationally i.e. 25%. The
trust's index value is calculated as the observed/expected x 100.
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Palliative Care Coding Rate

For each financial year we calculate the proportion of a trust's HSMR superspells excluding day cases which are coded as having palliative care, this is the
observed value shown. The expected value is the proportion nationally for the equivalent mix of diagnosis and admission type. The trust's index value is
calculated as observed/expected x 100
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