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» Prediction of Neurological Outcomes
in Out-of-hospital Cardiac Arrest
Survivors Immediately atter Return of
Spontaneous Circulation: Ensemble
Technique with Four Machine Learning
Models

* https://jkms org/src/jkms-summary-
AVF/ikms-36-e187-AVF.html| (10:55)
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In God we trust; all others must bring data (protocol and SAS output). --- W. Deming
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Diagnostic multivariable modeling study

Predictors:
Patient characteristics
Subjects with presenting (symptoms & signs)
symptoms Imaging tests
Laboratory tests
Others
Cross-sectional
relationship
Outcome:
Disease present
or absent
T=0
Prognostic multivariable modeling study
Predictors: Longitudinal
ot [F:_:tlent ch:rac:::ngt::s relationship Outcome:
hu ﬁh stu::a isease characteristics > | Development
ealth state Imaging tests e
Laboratory tests
Others vy Y v
>
T=0
End of

316 i|_7|:||_7‘ follow-up
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—AUSDRISK: an Australian Type 2
Diabetes Risk Assessment Tool based on
demographic, lifestyle and simple

anthropometric measures. Med J Aust.
2010

—Assessment and optimization of
mortality prediction tools for admissions
to pediatric intensive care in the United
Kingdom. Pediatrics. 2006

— Conflicts at the heart of the FRAX tool.
CMAJ.2014
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AT 0= +1(2014),
Ol= 22(19) - 4l 214 (20)
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* Predictors 2 outcome
—test results
—Risk indicators
—prognostic factors
—Covariates

—Independent variables
(more statistically)
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* Train data
= Learning data
= Development data

e Test data = Validation data

* Internal Validation data
— External Validation data

3:16 Z 27|


http://kjhnav.dothome.co.kr/001_lecturer_question_view.php

Iris Setosa Iris Versicolor Iris Virginica

https.//tinyurl.com/Machine-Learning-EZ
‘TR DjAlefd ol W s’
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a & _
N; Ssepal.Length Sepal.Width Fetal.Length Fetal.\Width outcome

210 320 1.40 020 selosa

( 490 300 1.40 020 selosa
470 320 1..30 020 selosa
4 &0 3.10 120 020 selosa
200 360 1.40 020 selosa
240 3.90 1.70 040 selosa
4 60 3.40 1.40 0_30 selosa
200 340 120 020 selosa
4_40 2 90 1.40 020 selosa
490 3.10 120 0.10 selosa
240 370 1.50 020 selosa
4.80 340 1.60 020 selosa
4_80 3.00 1.40 010 selosa
4 .30 300 110 0.10 selosa
280 400 120 020 selosa
2.0 4.40 120 040 selosa
|

U
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In God we trust; all others must bring data (protocol and SAS output). --- W. Deming
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—A simple screening score for
diabetes for the Korean
population: development,

validation, and comparison with
other scores.

—2001- 20055
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- @ www.cdc.gov/nchs/tutorials/nhanes/Preparing/Download/intro_jiihtm 277 v & | |B - NHANES
CDC Home

CDC Centers for Disease Control and Prevention
i CDC 24/7: Saving Lives. Protecting People.™

A-7 Index

Download Data Files

“
NHAMES Il Web Tutorial _ _ _ _
NCHS Home * Tutorials = NHANES IIT Web Tutorial > Preparing an Analytic Dataset

Using the Tutorial

Survey Orientation EiRecommend W Tweet Share

creparing an Analytic Continuous || NHANES III || NHANESII || NHANESI |
dldse

4. Locate Variables Purpose

MHANES III data files are available for download from the website as data (.DAT) files
along with the SAS code which is provided for your use to create a SAS dataset, and the
6. Merge & Append documentation explaining how the data are arranged in the data files. To use these files
Datasets you need to create a directory to save them, download the data files, SAS code, and
documentation, and then run the SAS code to create the SAS datasets.

»5. Download Data

/. Review Data & Create
New Variables

survey Design Factors Task 1: Create a directory for NHANES Il files
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Table 2—Logistic regression analyses for related factors for undiagnosed diabetes

. N | |
o‘v abl
ariables

Score
B-Coefficient  Qdds ratio (95% CI) F assigned

Intercept —3.608
Age (years)

<35 Reference 0

35-44 1.068 291 (1.74-4.88) <<(0.0001 2

=45 1.305 360(223-6.11) <0.0001 3
Family history of diabetes

No Reference 0

Yes 0.621 1 86(1.20-2 AR) 0.0008 1
Hypertension

No Reference 0

Yes 0.417 1.32(1.17=-1.97) 0.0018 1
Waist circumlference

{male/female) (cm)

< B4/77 Reference 0

84-80.9/77-83.9 0.779 2.18(1.47-3.24) 0.0001 2

=0(0/84 1.161 3.19(2.20-4.64) <20.0001 3
Smoking status

Never or ex-smoker Reference (

Current smoker 0.386 147 (1.08-2.01) 0.0155 1
Alcohol intake (dt'mksfda}'}

<] Reference 0

1—4.9 (0.493 1.64(1.16-2.32) 0.0055 1

=5 0.795 2.21(1.42=-3.45) 0.0004 2

Model was htted in the development dataset, KNHANES 2001 and 2005.

23
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. 3123 G AT O

D12 - £ | =EXPEL2)/(1+EXP(EL2) (D)

ki 'AB C D E Xn
y) |
3 Intercept 1 -5.608
B age 44 1.068
5 Family history of diabetes no 0
6 Hypertension ves 0.417
7 Waist circumference (cm): male 89 0.779
8 Waist circumference (cm): female 0 0
9 smoking no 0
10 Alcohol(daily) 0 0
11
12 0.0340922 o -3.344

_ /13 probability of DM B 3.41% T
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F - 4 -
Score

Variahles B-Coethcient Odds ratio (93% CI) P assigned
Intercept —5.608
Age (years)

<33 S CTETICE

35-44 1.068 291 (].74-4.88) =2(0.0001

=435 1.305 369(0.23-6.11) <0.0001
Family history of diabetes

No Fejerence

Yes 0.621 1.86(].29-2.68) 0.0008
Hypertension

No Fejerence

Yes 0417 17=-1.97) 0.0018
Waist circumference

(male/female) (cm)

<84/77 Eejerence

84-89.9/77-83.9 0774 2.18(1.47-3.24) 0.0001

=0(0/54 1.161 3.19(1.20-4.64) <0.0001
Smoking status

Never or ex-smoker Eejerence

Current smoker 0.386 1.47(1.08-2.01) 0.0155
Alcohol intake {dt'inl{w’da}'}

<] Eelerence

|29 0.493 16-2.32) 0.0055

=3 0.795 221 (}.42-3.45) 0.0004
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— We created a weighted
scoring system by rounding
down odds ratios (ORs) in the
final model to the nearest
Integer.

For example, OR 1.52 was
rounded to 1 and OR 3.19
was rounded to 3.
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Enter your Score

Question Answer (Score)
(Enter 0 if you don’t know)
1. Your age group? <35 y (0 point)
35-44 y (2 points)
=45 y (3 points)
2. Have either of your parents or siblings No (0 point)
been diagnosed with diabetes? Yes (1 point)
3. Are you currently taking medication No (0 point)
for hypertension or do you have hypertension Yes (1 point)
(i.e.g, blood pressures greater than 140/90 mmHg)?
4. What is your waist circumference Men Women
(taken below the ribs, < 84 c¢cm (33 inch) (0 point) <77 cm (30 inch) (0 point)
usually at the level of the navel) ? 84-89.9 cm (33-34.9 inch) (2 points) 77-83.9 cm (30-32.9 inch) (2 points)
> 90 cm (35 inch) (3 points) > 84 cm (33 inch) (3 points)
5. Do you currently smoke cigarettes on a daily Never or Ex-smoker (0 point)
basis? Current smoker (1 point)
6. How much alcohol do you drink on a daily Never or less than 1 drink / day (0 point)
basis? (regardless of types of alcohols) 1-4.9 drinks /day (1 point)
> 5 drinks /day (2 points)

TOTAL SCORE (add points from questions 1-6)
If the TOTAL SCORE is =5, you are at high risk for diabetes, so see your doctor for a blood test.

Your total score from questionnaire Probability of having diabetes now
<4 2%
5~7 6%
8~9 12%
>10 19%

Figure 1—Self-assessment screening questionnaire for undiagnosed participants, recommended for use by health care providers and laypersons.
y, years.
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age 44
Family history of diabetes no
Hypertension no
Waist circumference (cm): male 89
Waist circumference (cm): female 0
smoking no
Alcohol(daily) 0
probability of DM 2.27%
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age 46
Family history of diabetes no
Hypertension No
Waist circumference (cm): male 89
Waist circumference (cm): female 0
smoking yes
Alcohol{daily) 4
probability of DM 6.63%
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=A-48 2 2%

age 43
Family history of diabetes No
Hypertension NoO
Waist circumference (cm): male 0
Waist circumference (cm): female 66
smoking No
Alcohol(daily) 0
probability of DM 1.06%
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—Development, validation,

and comparison with other
scores
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—Consistent results were

observed when we applied
this score to the KNHANES
2007-2008 validation dataset.

—2001- 2005 development
dataset
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Table 3—Performance of the new and existing diabetes screening methods in the development and validation datasets

Positive Negative
High risk likelihood  likelihood  Youden
Method, by dataset (%) Sensitivity ~ Specificity PPV NPV ratio ratio index  AUC
Development dataset (KNHANES
2001 and 2005)

=4 60 89 41 5 99 1.52 0.27 30 0.730

=5% 47 81 54 0 99 1.75 0.36 35 0.730

=6 34 65 67 7 08 2.00 0.51 33 0.730
ADA questionnaire II 21 41 79 7 o7 2.01 0.74 21 0.604
U.S. screening scorex 14 33 86 8 o7 2.44 0.77 20 0.685
Rotterdam model§ 29 53 72 7 o8 1.89 0.65 25 0.661
Qingdao diabetes risk score|| 36 62 65 6 98 1.77 0.59 27 0.693
Thai risk scoreq| 46 74 55 0 o8 1.64 0.48 29 0.689
Validation dataset (KNHANES 2007-2008)

After imputation =5** 48 80 53 4 99 1.68 0.39 32 0.729

Without imputation =5 46 79 55 4 99 1.73 0.39 33 0.729

Without imputation =4 59 89 41 4 99 1.52 0.27 30 0.729
ADA questionnaire 11T 28 51 73 5 98 1.87 0.67 24 0.618
U.S. screening score 17 34 83 5 08 2.01 0.79 17 0.686
Rotterdam model§ 33 55 68 4 o8 1.71 0.67 23 0.651
Qingdao diabetes risk score|| 41 63 59 4 98 1.54 0.63 22 0.691
Thai risk scoreq 48 79 53 4 99 1.66 0.40 31 0.722

*Best cut point; AUC of the receiver-operating curve: 0.730 (95% CI 0.720-0.739), P = 0.0001. TADA diabetes questionnaire II: A function of age, waist, weight,
height, gestational diabetes, parental and sibling diabetes history, high blood pressure, and exercise. See ref. 18 for a graphical presentation of this algorithm. Data on
history of gestational diabetes were not collected, so this condition was omitted when assessing the ADA questionnaire 1I. £U.S. screening score: score_U.S. =5, in
which score_U.S. = (40 years = age < 50 years) X 1 + (50 years = age << 60 years) X 2 + (60 years = age) X 3 + (male) X 1 + (family history of diabetes) X 1 + (history
of hypertension) X 1 + (overweight) X 1 + (obese) X 2 + (extremely obese) X 3 — (exercise) X 1 (from ref. 5). §Rotterdam model: score_Rotterdam >6, in which
score_Rotterdam = 2 per 5-year increment from 55 year + (male) X 5 + (use of antihypertensive medications) X 4 + (BMI =30 kg/mz) X 5 (fromref. 19). [|Qingdao
diabetes risk score: score_Qingdao =14, in which score_Qingdao = [male: (waist = 2.3 chi) X 1 + (2.4 chi = waist = 2.6 chi) X 4 + (2.7 chi = waist = 2.9 chi) X
8 + (3.0 chi = waist) X 12] + [female: (waist = 2.0 chi) X 1 + (2.1 chi = waist = 2.3 chi) X 3 + (2.4 chi = waist = 2.6 chi) X 6 + (2.7 chi = waist) X 9] + (age = 35) X
1 + (36 years = age = 45 years) X 3 + (40 years = age = 55 years) X 6 + (56 years = age < 65 years) X 9 + (65 years = age) X 12 + (diabetes in parents or siblings) X 8. 1 chi~
33cm (from ref. 11). 4 Thai risk score: score_Thai =6, in which score_Thai = (45 years =< age = 49 years) X 1 + (50 years =< age) X 2 + (male) X 2 + (23 kg/m < BMI <
27.5 kg/m )X 3+(27.5 kg/m = BMI) X 5 + (90 cm = waist in male) X 2 + (80 cm = waist in female) X 2 + (history of hypertension) X 2 + (family history of diabetes) X 4
(from ref. 9). **After imputing the missing data of family history of diabetes.
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' Positive  Negative
i High risk likelihood likelihood Youden
(%) Sensitivity Specificity PPV NPV  ratio ratio index AUC
Development dataset
(KNHANES 2001 and 2005)
>4 o0l Bl 41 5 992 0270 30 0.73
> 5% o470 81 54 6 995 0360 35 0.73
>6 B 34 sl e 7 92l 0518 33 0.73
ADA questionnaire |l . 21 - 41 9 /7 97 -)1 -. 21 0.604
U.S. screening score I 14 - 33 -6 8 97 _— . 20 0.685
Rotterdam modelx B 29 5372 7 oglI9l 065 25 0.661
Qingdao diabetes risk score - 36 - 62 - 65 6 98 -77 -59 . 27 0.693
Thai risk score T 460 74P 55 6 964l 048 29 0.689
Validation dataset (KNHANES 2007-2008)
After imputation >5** o480 80l 53 4 99 es o393 0.729
Without imputation >5 46l 79 55 40 99730 0390 33 0.729
Without imputation >4 ool 8l 41 4 992l 02700 30 0.729
ADA questionnaire || W 280 5173 5 oglB7 067 24 0.618
U.S. screening score . 17 - 34 -3 5 098 -)1 _. 17 0.686
Rotterdam modelx o 330 s5fes 4 o9gfI 0670 23 0.651
Qingdao diabetes risk score - 41 - 63 - 59 4 98 -1.54 -53 . 22 0.691
Thai risk score o480 79 53 40 99 el 04 31 0.722
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* Validation and Comparison
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