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Chapterr 5 

Abstract t 
Thee Sequential Organ Failure Assessment (SOFA) score was developed to 
quantifyy the severity of patients' illness, based on the degree of organ 
dysfunction.. This study aimed to evaluate the accuracy and the reliability of 
SOFAA scoring. 

Twentyy intensive care physicians each scored 15 patient cases. The intraclass 
correlationn coefficient was 0.889 for the total SOFA score. The weighted kappa 
valuess were moderate (0.552) for the central nervous system, good (0.634) for 
thee respiratory system and almost perfect (>0.8) for the other organ systems. To 
assesss accuracy the physicians' scores were compared to a gold standard based 
onn consensus of two experts. The total SOFA score was correct in 53% (n =158) 
off  the cases. The mean of the absolute deviations of the recorded total SOFA 
scoress from the gold standard total SOFA scores was 0.82. Common causes of 
errorss were inattention, calculation errors and misinterpretation of scoring rules. 

Thee results of this study indicate that the reliability and the accuracy of SOFA 
scoringg among physicians are good. We do advise to implement additional 
measuress to further improve reliability and accuracy of SOFA scoring. 
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Introduction n 
Overr the past years many scoring models have been developed to describe the 
severityy of illness of intensive care patients, or to predict the outcome of 
intensivee care. As an example of the first the "Sepsis-related Organ Failure 
Assessment""  score, later called the "Sequential Organ Failure Assessment" 
(SOFA)) score, was introduced in 1994 [1]. The aim was to quantify the severity 
off  the patients' illness based on the degree of organ dysfunction, serially over 
time.. While severity of illness scoring systems such as the Acute Physiology 
andd Chronic Health Evaluation II (APACHE II) [2] and the Simplified Acute 
Physiologyy Score II (SAPS II) [3] are based on the first 24 hours of ICU 
admission,, the SOFA scoring system takes into account the time course of a 
patient'ss condition during the entire ICU stay. This enables physicians to follow 
thee evolving disease process. The SOFA score is composed of scores from six 
organn systems, each graded from 0 to 4 points according to the degree of 
dysfunction.. The assignment of scores for each organ system is based on one or 
moree variables. For example the SOFA score for renal function is derived from 
thee serum creatinine level and the urine output. Previous studies have shown 
thatt the SOFA score is suitable to evaluate organ dysfunction [4,5]. 

Vincentt et al. [1] stated that one of the criteria for a system that defines the 
degreee of organ dysfunction is that it should be "based on a limited number of 
simplee but objective variables that are easily and routinely measured in every 
institution".. With a total of 12 variables the SOFA score contains less 
parameterss than most other ICU severity of illness scoring systems, such as 
APACHEE II and SAPS II. 

Thee use of electronic data storage and automatic calculation of scores such as 
thee APACHE II and the SOFA scores in ICUs is increasing. Nevertheless there 
aree still many ICUs that do not have the opportunity to electronically extract all 
dataa necessary for the SOFA score. In these ICUs severity of illness scores are 
assignedd manually by the treating physicians, based on the data in the patient 
record.. During this manual assignment of scores physicians can make mistakes, 
forr example due to misinterpretation of scoring rules. 

Reliabilityy and accuracy of a scoring system need to be evaluated to be able to 
determinee whether the scoring system can be implemented in clinical practice 
[6].. Reliability means that "measurements of individuals on different occasions, 
orr of different observers, produce the same or similar results"[6]. Accuracy can 
bee defined as the extent to which registered data are in conformity to the truth 
[7].. The increasing interest in the use of SOFA scoring has inspired us to 
evaluatee the reliability and the accuracy of SOFA scores that are manually 
assignedd by ICU physicians. Additionally we will identify which causes are 
responsiblee for errors in SOFA scoring. 
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Methods s 
Sourcee material 

Thirtyy patients that had been admitted to the ICU of a Dutch university hospital 
betweenn January 1st, 2000 and January 1st, 2002 were randomly selected. To be 
suree that the selected cases represented the broad range of possible ICU patients 
wee categorized the ICU population and randomly selected cases from each of 
thee categories. The ICU population was divided into four groups; 1) severely ill 
patientss at ICU admission (APACHE II score > 20), 2) moderately ill patients at 
ICUU admission (APACHE II score between 10 and 20), 3) mildly ill patients at 
ICUU admission (APACHE II score < 10) and 4) patients with neurological 
failuree at ICU admission (referring specialty 'Neurology'). The last category of 
patientss was created to include patients with abnormal Glasgow Coma Scale 
scores.. From each of the four categories we randomly selected five patients. The 
remainingg 10 patients were randomly selected from the entire sample. For each 
off  the 30 patients we randomly selected one day of their ICU stay. Twenty 
physicianss were provided with copies of the paper records of 15 out of the 30 
patientt cases. Each patient case was thus scored by exactly 10 physicians. 

Thee paper records consisted of ICU charts and reports written by the treating 
physicians.. Reports were included from the first day of ICU admission to the 
dayy for which the SOFA score had to be calculated. The charts, containing 
medication,, laboratory and monitoring data, were included for the day for which 
thee SOFA had to be calculated and for the previous three days. All physicians 
participatingg in this study were experienced in APACHE II scoring. For this 
study,, the physicians received a training of 30 minutes, during which the SOFA 
dataa definitions and scoring rules were explained. In addition, every physician 
receivedd a paper based version of the data dictionary'. Additionally, the data 
dictionaryy included conversion tables 1) to convert the units of measurement for 
thee administered doses of adrenergic agents to (ig/kg/minute and 2) to determine 
thee correct fraction of inspired oxygen (FI02) for patients who were not 
mechanicallyy ventilated. 

Speciall  forms were developed for documentation of the SOFA scores (figure 
5.1).. On this form physicians had to record the separate scores (0-4) for each of 
thee six systems, and the total SOFA score. In addition the physicians 
documentedd the actual values of the variables on which they had based the 
selectionn of a particular score. In case of yes/no variables the value was only 
recordedd if it was 'yes'. If no value was recorded for these variables it was 
consideredd to be 'no'. In case a patient was sedated at the concerning day, one 
hadd to use the Glasgow Coma Score (GCS) that was measured immediately 
beforee the start of sedation. 

11 SOFA data dictionary on www.stichting-nice.org/DD3/servlet/sofa?lang=en 
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Sequentiall Organ Failure Assessment 

Name: : 
ëendee r: 
Datee of bt 

PttfartX X 
Mak k 

rth:: 11-12-1923 

ICUU admission date: 19-1-2003 
SOFAA date: 21-1-2003 
50FAA day-numbe r: 3 

Wit:: vul exacte waarden in voor de variabelen 
Respiratory y 

Coagulation n 

Hepatic c 

Cireulotory y 

Neurological l 

Penal l 

Lowestt Pa02/Fi02 iJcPa) 

Respii ratory support (yss/no) 

Lowestt WBC(loVl) 

Highestt Bilirubin (HIHOI/I) 

Lowestt Mean Arterial Pressure (mraHg) 

Highestt dopamin dose (^kgVuiin) 

Highestt epinephrine dose (^gAg/min) 

Highestt norepinephrine dose QigAgAafeO 

Dobutaminee (yes/no) 

Lowestt total &CS score 

Highestt creatinine level f^oi/i) 

Totall urine output («1/24 u) 

0 0 
>> 53.33 

>150 0 
210 210 

<20 0 
10 10 

>=70 0 

15 5 
IS IS 

<< 110 

2000 2000 

1 1 
40-53.33 3 

101-- 150 

20-- 32 

<70 0 
40 40 

13-14 4 

110-170 0 
12S 12S 

2 2 
26.67-40 0 

5 1 -- 100 

33-- 101 

<=55 OR 

Ves s 

10-12 2 

171-299 9 

3 3 
13.33-26.677 AND 

2020 3 
Yes s 

X X 
21-50 0 

102-204 4 

>55 O.R 

<== 0.1 OR 
00 00 

<=<= 0.1 

6 - 9 9 

300 -4400 OF 

201-500 0 

4 4 
<< 13.33 AND 

Yes s 

<21 1 

>204 4 

>> 15 OR 

>> 0.1 OR 

>> 0.1 

<< 6 

>4400 OF 

<200 0 

Totall SOFA score: 

Score e 

.... J... 

.... 0. 

.... 0. 

.... JL 

.-#.. . 

...1... ...1... 

.... 7.. 

Figuree 5.1 —Example of a completed SOFA scoring form, as it was used in this study. 

Goldd standard 
Al ll  30 patient cases were scored by two of the authors (DA and EdJ). 
Differencess were discussed until consensus was reached. This resulted in a gold 
standardd for 1) the actual values for all 12 individual variables, 2) the SOFA 
scoress per individual organ system and 3) the total SOFA scores. 

Statisticall methods 
ReliabilityReliability the total SOFA score 

Wee treated the total SOFA score, which ranges from 0 to 24, as a continuous 
variable.. Reliability for the total SOFA score was estimated by calculating the 
intraclasss correlation coefficient (ICC) using the one-way random effects model 
[8-10].. The ICC is the proportion of the total variance that is attributable to true 
differencess between variables. Because in real practice a SOFA score of a 
particularr patient will be measured by only one physician we calculated the ICC 
forr single ratings (single measure ICC). In reliability studies an ICC of 0.7 is 
commonlyy used as a threshold of "sufficient reliability" [11]. 
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ReliabilityReliability of the SOFA score per organ system 

Wee treated the six SOFA scores for the individual organ systems as categorical 
variables.. Reliability of these scores was calculated using weighted Kappa (K) 
[12].. According to Cicchetti [13] weights were calculated as 

wheree i andy are scores, which in case of SOFA can range from 0 to 4. 

Too get an overall weighted kappa for multiple observers we averaged the 
pairwisee weighted kappa's. Kappa ratings lie between -1 and 1. Kappa will be 1 
whenn the agreement between raters is perfect, 0 if the agreement is not better 
thann chance, and negative if the agreement is worse than chance. To interpret 
thee Kappa ratings we used benchmarks suggested by Landis and Koch (> 0.8 
almostt perfect; 0.6 - 0.8 good, 0.4 - 0.6 moderate; 0.2 - 0.4 fair; 0 - 0.2 slight; < 
Opoor)) [14]. 

AccuracyAccuracy of SOFA scoring 

Thee values for each individual variable, the SOFA scores per organ system and 
thee total SOFA scores that were recorded by the physicians were compared to 
thee gold standard. For each variable we calculated the number and the 
percentagee of recorded values that were equal to the gold standard. All values, 
exceptt those for the Pa02/Fi02 ratio and for the urine output were considered 
accuratee if they were exactly equal to the gold standard. The Pa02/Fi02 ratio 
andd the urine output were accurate if they deviated less that 0.5 kPa or 100 
ml/24hrss respectively. Additionally, we calculated the number and percentage 
off  recorded scores per organ system that were equal to the gold standard scores. 

Accuracyy of the total SOFA scores was evaluated by computing the mean 
absolutee deviation from the gold standard scores and by plotting the scores 
assignedd by the physicians to the gold standard scores. 

Identificationn of common sources of error 
Too identify of the causes of errors in SOFA scoring the physicians documented 
thee data values which they used to determine the SOFA score, e.g. the lowest 
whitee blood cell count (figure 5.1). In case a physician had assigned a score that 
wass not equal to the gold standard score we compared these data values to the 
goldd standard data values. If a data value, which the physician had used and 
documentedd on the scoring form, was not equal to the gold standard data value 
wee returned to the original source data in the patient record. In the original 
sourcee data we located the data value that was used, and tried to explain what 
hadd caused the physician to use this incorrect data value. For each of the 
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identifiedd causes of errors in SOFA scoring we counted the frequency by which 
itt occurred in this study. 

Results s 
Patientt characteristics 

Characteristicss of the patient cases selected for this study are displayed in table 
5.1.. The mean gold standard total SOFA score was 6.0 (  4,0), with a minimum 
off  1 and a maximum of 17. The distribution of scores per organ system, 
accordingg to the gold standard is displayed in table 5.2. 

Tablee 5.1 - Characteristics of the patient cases (n=30) used in this study 

Characteristic c Studyy population 

Meann SOFA score (  SD) (gold standard) 6.0 (  4.0) 
Meann age (  SD) 54.1 (  19.7) 
%% male 70 % 
%% intubated on day of scoring 83.3 % 
%% sedated on day of scoring 36.7 % 
Meann length of stay on day of 1.7 (  1, 0.5, 8.5) 
scoringg (  SD, min, max) 

Tablee 5.2 -Frequencies of gold standard scores per organ system among the thirty 
patientpatient cases. 

Organn system 

Respiration n 
Coagulation n 
Hepatic c 
Circulatory y 
Neurological l 
Renal l 

Scoree 0 
4 4 
18 8 
27 7 
12 2 
20 0 
24 4 

Scoree 1 
2 2 
4 4 
2 2 
5 5 
3 3 
2 2 

SOFAA score 
Scoree 2 

13 3 
5 5 
0 0 
3 3 
0 0 
0 0 

Scoree 3 
9 9 
3 3 
0 0 
6 6 
4 4 
1 1 

Scoree 4 
2 2 
0 0 
1 1 
4 4 
3 3 
3 3 

Reliabilityy of SOFA scoring 

Thee intraclass correlation coefficient was 0.889 for the total SOFA score, which 
meanss that 11.1% of the variance between the scores was attributable to 
differencess in scoring between the observers. 

Thee kappa statistics for the SOFA scores per organ system are displayed in table 
5.3.. The kappa values indicate that reliability of the SOFA scores is moderate 
forr the central nervous system and good for the respiratory system. The kappa 
valuess indicate almost perfect reliability for coagulation, the liver, the 
cardiovascularr system and the renal system. 
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Tablee 5.3 - Measured reliability (weighted kappa) of scores for the individual organ 
systems. systems. 

Organn system meann weighted kappa 

Respiration n 

Coagulation n 

Hepatic c 

Circulatory y 

Neurological l 

Renal l 

0.634 4 

0.934 4 

0.953 3 

0.885 5 

0.552 2 

0.851 1 

Good d 

Almostt perfect 

Almostt perfect 

Almostt perfect 

Moderate e 

Almostt perfect 

Accuracyy of SOFA scoring 
Tablee 5.4 displays for each separate variable the frequency of recorded values 
thatt were in accordance with the gold standard values. Percentages of accurate 
valuess are based on the total number of values that were actually filled in, which 
inn some cases was less that 300. Accuracy was moderate for the Pa02/Fi02 
ratio,, the GCS score and the urine output, and excellent for all other variables. 
Thee accuracy of assigning scores for the individual organ systems ranged from 
73.3%% for the central nervous system to 99.3% for the liver. 

Tablee 5.4 - Accuracy of SOFA scoring; Number (%) of times that the recorded value 
forfor an individual variable was filled in (3rd column) and number (%) of times that the 
recordedrecorded value for an individual variable (4lh column) or the recorded score for an 
organorgan system (5'h column) was correct according to the gold standard. 

Comparisonn to Gold standard 

Raww data values Scores s 

Organn system Variable e Completee (%) Accurate (%) Accurate (%) 

Respiration n 

Coagulation n 
Hepatic c 
Circulatory y 

Neurological l 
Renal l 

Pa02/FI022 a-b 

Mech.. ventilation 
Platelets s 
Bilirubin n 
WAV WAV 
Dopamine e 
Epinephrine e 
Norepinephrine e 
Dobutaminee (y/n) 
GCS'GCS'1 1 

Creatinine e 
Urinee output 

2822 (96%) 
2355 (78%) 
2944 (98%) 
2899 (96%) 
2699 (90%) 
2900 (97%) 
2911 (97%) 
2844 (95%) 
300(100%) ) 
3000 (100%) 
2922 (97%) 
2244 (75%) 

192(68%) ) 
219(93%) ) 
2766 (94%) 
2800 (97%) 
2233 (83%) 
2544 (88%) 
2888 (99%) 
2644 (93%) 
2944 (98%) 
214(71%) ) 
2744 (94%) 
156(70%) ) 

2322 (77%) 

2922 (97%) 
2988 (99%) 

2822 (94%) 

2200 (73%) 

2855 (95%) 

"Pa022 = arterial oxygen pressure, FI02 
Pressure,, ^GCS = Glasgow Coma Scale 

fractionn of inspired oxygen, 'MAP = Mean Arterial 
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Thee total SOFA score was accurate in 53% (n =158) of the cases. The mean of 
thee absolute deviations of the recorded total SOFA scores from the gold 
standardd total SOFA scores was 0.82. The recorded scores deviated one point in 
29%% (n = 87) and two points in 10% (n = 29) of the cases. In 9% (n = 26) of the 
casess the recorded total SOFA score deviated three or more points from the gold 
standardd score. 

Figuree 5.2 displays for each gold standard total SOFA score the scores assigned 
byy the physicians. There appears to be some underestimation of SOFA score at 
higherr levels of illness. This was mostly caused by errors in the GCS scores in 
thesee cases. 

c c 
a. a. 
E E 
o o 

O O 

Goldd st. SOFA sco res 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 1£ 

(Numberr of patient cases) (1) (2) (5) (7) (2) (3) (2) (3) (1) (1) (1) (1) (1) 

Figuree 5.2 - For each gold standard score (x-axis) the scores assigned by the 
physiciansphysicians (y-axis). The frequency (%) by which scores were assigned by the physicians 
correlatescorrelates with the size of the bulbs. The number of patient cases having a particular 
goldgold standard score is displayed between brackets on the x-axis. The dotted line 
indicatesindicates perfect agreement between physicians and gold standard. 

Commonn sources of error 
Thee causes of incorrect SOFA scoring and the frequencies by which they 
appearedd in this study are displayed in table 5.5. In 24 cases the physician used 
thee correct values from the source data, but did not select the correct score. 
Whenn selecting the score for renal function, one physician frequently (7 times) 
usedd the urine output per hour instead of per 24 hours. The largest diversity of 
errorr causes was found for the respiratory score. We divided these error causes 
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intoo source data related and scoring related. Causes for errors related to scoring 
mostlyy considered interpretation difficulties with the scoring rule, which 
combiness the Pa02/FI02 ratio and the question whether the patient was 
mechanicallyy ventilated or not. One physician used the value of Pa02 instead of 
Pa02/FI022 to select the respiratory scores for all 15 patient cases. 

Table5.Table5. 5 - Causes of errors in SOFA scoring and their frequency of occurrence. 

Causess of incorrect scoring frequency 
Causess occurring with different organ system scores 

Usingg the correct data, but selecting the wrong score 25 
Nott using the actual lowest value 21 
Usingg data from the wrong day ] 1 
Failingg to convert values to the correct unit 10 
Failingg to consult all available source material 7 
Selectingg a value from the wrong variable (e.g. value from adjacent 
columnn in source material) 

Causess specific for the respiratory system score 
Misinterpretationn of scoring rule for respiratory system 16 
Usingg Pa02" instead of Pa02/F102°*  15 
Usingg venous oxygen pressure values 8 
Usingg wrong FI02'' value for patients not mechanically ventilated 3 
Roundingg error Pa02/FI02ö*  1 

Causess specific for the circulatory system score 
Failingg to take into account the administration of dobutamine 4 

Causess specific for the renal system score 
Errorr in calculation urine output per 24 hours 4 

Causess specific for the central nervous system score 
Failingg to ignore (remaining) effects of sedation 48 
Incorrectt GCS', cause unknown 10 
Incorrectt summation of separate GCSf values 2 

Totall 191 

Pa02""  = arterial oxygen pressure, FI02'' = fraction of inspired oxygen, GCS' = Glasgow Coma 
Scale e 

Discussionn and conclusion 
Itt has been recognized that the usefulness of a severity of illness scoring system 
dependss on the degree to which the scores reflect the true state of a patient 
condition.. In addition, the usefulness of a scoring system depends on the 
reliabilityy and accuracy of the recording of its components. One of the aims of 
thee SOFA score was to develop a simple scoring model to quantify the severity 
off  organ dysfunction/failure. The simplicity of the SOFA score and the 
objectivityy of the parameters used should make it an easy task to repeatedly 
measuree the degree of organ dysfunction/failure on a daily basis. This study 
evaluatedd the reliability and accuracy of manual SOFA scoring by ICU 
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physicians.. The results of this study indicate that the reliability and the accuracy 
off  SOFA scoring among physicians are good. 

Weightedd kappa values for all, except one, organ systems were good. Weighted 
kappaa for the central nervous system was relatively low, but still indicated 
moderatee agreement. This was largely due to the fact that physicians failed to 
ignoree the (remaining) effects of sedation when determining the score for 
neurologicall  functioning. In addition, the physicians who participated in this 
studyy did not see the actual patients, which makes it hard to make a good 
assessmentt of a patient's GCS score. Previous studies have also demonstrated 
loww accuracy and reliability of GCS scoring [15-17]. Nevertheless, the GCS has 
beenn proven to be a valuable tool in patient assessment [18,19]. 

Off  the 12 variables used for the SOFA score the platelets count, the bilirubin 
level,, the administered dose of epinephrine, the administration of dobutamine 
andd the creatinine level showed very high accuracy. Lower accuracy was 
measuredd for the Pa02/FI02 ratio, the GCS score and the urine output. The less 
accuratee variables appear to be those that require judgement on the part of the 
abstractorr (GCS score), and those that require calculations (Pa02/FI02 ratio 
andd urine output). Many errors were made during the calculation of the 
Pa02/FI022 ratio due to incorrect selection of Pa02 or FI02 values. When 
interpretingg the accuracy measured in this study one needs to keep in mind that 
thee criteria for accuracy, as they were applied here, are strict. In all cases the 
frequenciess of incorrect scores for the individual organ systems were lower than 
thee frequencies of inaccurate values for the separate variables. This indicates 
thatt errors in the individual variables have a small effect on the accuracy of the 
scoress per organ system. 

Itt frequently occurred that an incorrect score was assigned to an organ system, 
whilee the raw data values were correct. A number of physicians appeared to 
havee some problems in interpreting the scoring rules for respiration. In other 
casess no other cause than inattentiveness could be determined for the incorrect 
score e 
Deviationss from the gold standard total SOFA scores appeared not to be very 
large.. The total SOFA scores deviated more that 1 point in 19% (n=55) of the 
cases.. The mean of the absolute deviations from the gold standard total SOFA 
scoress was less than one. However, while large deviations from the gold 
standardd total SOFA score occurred rarely their effect might be substantial, e.g. 
whenn being used in the process of selecting patients for clinical trials. 

Thee physicians that cooperated in this study all came from one hospital, which 
mightt be a shortcoming of this study. However, since physicians had different 
levelss of experience we do not expect that this weakness influenced the study 
results.. Another limitation of this study might be that the setting in which the 
physicianss assigned SOFA scores was fictitious. Consequently, the physicians 
didd not know the actual patients and had to assign SOFA scores based only on 
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thee paper patient records. This might have caused an underestimation of the 
reliabilityy and accuracy of SOFA scoring in regular practice. On the other hand, 
thee fact that all physicians were familiar with APACHE II scoring might have 
hadd a positive effect on our results. In our study, only physicians participated. 
Consideringg the fact that the task of severity-of-illness scoring is increasingly 
performedd by research nurses, it would be interesting to perform a study to 
comparee quality of data collected by nurses with data collected by physicians. 

Previouss studies showed that training sessions have a positive effect on the 
accuracyy and the reliability of APACHE II scoring and on the accuracy of the 
separatee variables that arc used for APACHE II scoring [20,21]. In this study 
eachh participant received a short training in SOFA scoring before calculating 
thee SOFA scores for the patient cases. We believe that the accuracy of SOFA 
scoringg in this study could have been higher if during the training more 
attentionn had been paid to the SOFA scores for the respiratory system and for 
thee central nervous system. We advise centers that collect SOFA scores to 
providee trainings for their staff in order to keep them from making errors in 
SOFAA scoring as much as possible. In addition clear guidelines for SOFA 
scoringg need to be documented and spread among the people that assign the 
scores.. The original articles do provide guidelines for most of the variables and 
forr what to do in case of missing source data [1,22]. However, the SOFA 
scoringg system as it was originally presented lacks a description of what exactly 
iss considered to be 'respiratory support', and a guideline for GCS scoring in 
casee of sedation. 

Inn this study the SOFA scores were calculated manually. Some of the error 
causess that were identified in this study, such as selecting the wrong score while 
usingg the correct raw data values, would not have occurred if SOFA scores were 
calculatedd automatically, using electronically stored data. On the other hand, 
usingg electronic patient records to automatically derive severity of illness scores 
introducee new problems such as higher scores due to higher sample frequency 
andd measurement errors [23], and some variables such as GCS are subjective 
andd therefore not simple to computerize. In conclusion this study has shown that 
SOFAA scoring is sufficiently reliable. Variables that need calculation or strict 
adherencee to data definitions are relatively often scored incorrectly. As long as 
betterr ways to assess organ dysfunction are not available, accuracy of SOFA 
scoringg may be further improved by measures such as extensive training in data 
definitionss and scoring rules, by making some scoring rules more explicit and 
byy using automated calculation of SOFA scores. 
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