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Supplementary table 1 Definitions of predictors 

Definition ICD-10 code ATC code Other specification Data 
source 

Time of measurement 

CLINICAL FACTORS 

Gender    EHR 31.12.2013 

Male      

Female      

Age, years    EHR 31.12.2013 

Time since T2D diagnosis, years E11 A10 Entitlement to a 
special refund for 
antidiabetic 
medications 

EHR Time between first T2D 
record ever and 31.12.2013 

HbA1c one year before, mmol/mol   B -HbA1c EHR 1.1.–31.12.2013 

HbA1c two years before, 
mmol/mol 

  B -HbA1c EHR 1.1.–31.12.2012 

Fasting plasma glucose, mmol/l   fP-Gluk EHR Latest value until 31.12.2013 

Body mass index (BMI), kg/m2    EHR Latest value until 31.12.2013 

Total cholesterol, mmol/l   fP-Kol EHR Latest value until 31.12.2013 

Low-density lipoprotein 
cholesterol (LDL), mmol/l 

  fP-Kol-LDL EHR Latest value until 31.12.2013 

Creatinine, µmol/l   P-Krea  Latest value until 31.12.2013 

Concordant diseases (yes/no)    EHR 31.12.2013 

Hypertension (yes/no) I10   EHR 31.12.2013 

Coronary heart disease 
(yes/no) 

I20–I25   EHR 31.12.2013 

Atrial fibrillation (yes/no) I48   EHR 31.12.2013 

Heart failure (yes/no) I50, I11.0, I13.0, I13.2   EHR 31.12.2013 

Peripheral arterial diseases 
(yes/no) 

I70.2, I73.9   EHR 31.12.2013 

Stroke (incl. Sah) (yes/no) I60, I61, I63 (excluding 
I63.6), I64  

  EHR 31.12.2013 

Chronic kidney disease 
(yes/no) 

N18, N19   EHR 31.12.2013 

Table continues 



Supplementary table 1 Continued 

Definition ICD-10 code ATC code Other specification Data 
source 

Time of measurement 

Neuropathies (yes/no) G59, G63, G73, G99   EHR 31.12.2013 

Blindness (yes/no) H54   EHR 31.12.2013 

T2D with ketoacidosis (yes/no) E11.1   EHR 31.12.2013 

T2D with kidney 
complications (yes/no) 

E11.2   EHR 31.12.2013 

T2D with ophthalmic 
complications (yes/no) 

E11.3   EHR 31.12.2013 

T2D with neurological 
complications (yes/no) 

E11.4   EHR 31.12.2013 

T2D with circulatory 
complications (yes/no) 

E11.5   EHR 31.12.2013 

T2D with other specified 
complications (yes/no) 

E11.6   EHR 31.12.2013 

T2D with several 
complications (yes/no) 

E11.7   EHR 31.12.2013 

T2D with unspecified 
complications (yes/no) 

E11.8   EHR 31.12.2013 

T2D without 
complications (yes/no) 

E11.9   EHR 31.12.2013 

Discordant diseases (yes/no)    EHR 31.12.2013 

Cancers (yes/no) C00–C43, C45–C97   EHR 31.12.2013 

Asthma (yes/no) J45, J46   EHR 31.12.2013 

Gout (yes/no) M10   EHR 31.12.2013 

Glaucoma (yes/no) H40–H42   EHR 31.12.2013 

Depression (yes/no) F32, F33   EHR 31.12.2013 

Dementia (yes/no) F00–F03, G30   EHR 31.12.2013 

Mental diseases (yes/no) F20–F48   EHR 31.12.2013 

Chronic obstructive pulmonary 
disease (yes/no) 

J43–J44   EHR 31.12.2013 

Table continues 



Supplementary table 1 Continued 

Definition ICD-10 code ATC code Other specification Data 
source 

Time of measurement 

Rheumatoid and other 
arthritis (yes/no) 

M05–M13, M32, M33, M45   EHR 31.12.2013 

Osteoporosis (yes/no) M80–M85   EHR 31.12.2013 

Neuromuscular diseases 
(yes/no) 

G70–G72   EHR 31.12.2013 

Liver diseases excluding 
cancers (yes/no) 

K70–K77   EHR 31.12.2013 

Obesity (yes/no) E66  BMI≥30 EHR 31.12.2013 

Dysfunctions of lipid metabolism 
(yes/no) 

E78   EHR 31.12.2013 

Microvascular complications 
(yes/no) 

   EHR 31.12.2013 

Eye complications      

Retinopathy or other 
diabetic eye complication 

E11.3, H28.0, H36 (excluding 
H36.8), H40.5, H42.0, H43.1, 
H45.0 

    

Blindness in one or two eyes  H54     

Renal complications      

Renal insufficiency  E11.2, N08.3, N18     

End-stage renal disease 
(with or without dialysis) 

Z49, Z94.0     

Neuropathic complications      

Diabetic neuropathy, 
Charcot foot or other 
diabetic foot complication 

E11.4, E11.5, E11.6, G59.0, 
G63.2, G73.0, G99.0, I70.2, 
I73.9, I79.2, L97, M14.2, 
M14.6, N48.4 

    

Table continues 

  



Supplementary table 1 Continued 

Definition ICD-10 code ATC code Other specification Data 
source 

Time of measurement 

Amputation of lower 
extremities  

  NFQ10, NFQ20, 
NGQ10, NGQ20, 
NHQ10, NHQ20, 
NFQ48, NGQ48, 
NHQ30, NHQ40, 
NHQ60 

  

Macrovascular complications 
(yes/no) 

   EHR 31.12.2013 

Cardiovascular complications      

Angina pectoris  I20     

Chronic heart failure I11.0, I13.0, I13.2, I50     

Incident myocardial 
infarction/cardiac arrest  

I21, I46     

Other ischemic heart disease I22–I25     

Cerebrovascular complications      

Ischemic stroke  I63–I66 (excluding I63.6)     

Cancers and in situ carcinomas 
(yes/no) 

C00–C97, D00-D07, D09   EHR 31.12.2013 

Diseases of blood and blood 
forming organs (yes/no) 

D50-D53, D55-D77, D80-D84, 
D86, D89 

  EHR 31.12.2013 

Diseases of endocrine glands 
(yes/no) 

E00-E07, E15-E16, E20-E32, 
E34-E35 

  EHR 31.12.2013 

Obesity and other metabolic 
diseases (yes/no) 

E65-E68, E70-E80, E83-E85, 
E87-E90 

  EHR 31.12.2013 

Dementia and organic psychical 
disorders (yes/no) 

F00-F07, F09, G30-G32   EHR 31.12.2013 

Psychical and behavioral disorders 
caused by drugs or psychoactive 
substances (yes/no) 

F10-F16, F18-F19   EHR 31.12.2013 

Table continues 



Supplementary table 1 Continued 

Definition ICD-10 code ATC code Other specification Data 
source 

Time of measurement 

Schizophrenia and delusional 
disorders (yes/no) 

F20-F25, F28-F29   EHR 31.12.2013 

Mood disorders (yes/no) F30-F34, F38-F39   EHR 31.12.2013 

Neurotic, somatoformic and stress 
related disorders (incl. eating 
disorders) (yes/no) 

F40-F45, F48, F50, F52-F55, 
F59-F66, F68-F69 

  EHR 31.12.2013 

Sleep disorders (yes/no) F51, G47   EHR 31.12.2013 

Other neurological disorders 
(yes/no) 

G10-G13, G20-G26, G36-G37   EHR 31.12.2013 

Epilepsy and migraine (yes/no) G40-G44   EHR 31.12.2013 

Diseases of nerves and nerve-
muscle junction (yes/no) 

G50-G64, G70-G73   EHR 31.12.2013 

Chronic eye diseases and 
blindness (yes/no) 

H15-H22, H25-H28, H30-
H36, H40, H42, H46-H48, 
H53-H54 

  EHR 31.12.2013 

Chronic ear diseases and deafness 
(yes/no) 

H80-H83, H90-H91, H93-H95   EHR 31.12.2013 

Hypertensive diseases (yes/no) I10-I13, I15, I95, I97-I99   EHR 31.12.2013 

Ischemic heart diseases (yes/no) I20-I25   EHR 31.12.2013 

Other diseases of heart and 
pulmonary circulation (yes/no) 

I26-I28, I30-I52   EHR 31.12.2013 

Cerebrovascular diseases (yes/no) I60-I69   EHR 31.12.2013 

Diseases or arteries and veins 
(yes/no) 

I70-I74, I77-I89   EHR 31.12.2013 

Chronic diseases of upper 
respiratory tract (yes/no) 

J30-J39   EHR 31.12.2013 

Chronic diseases of lower 
respiratory tract (yes/no) 

J40-J47, J60-J70, J80-J82, 
J84, J95-J96, J98-J99 

  EHR 31.12.2013 

Table continues 



Supplementary table 1 Continued 

Definition ICD-10 code ATC code Other specification Data 
source 

Time of measurement 

Parodontal diseases (yes/no) K05   EHR 31.12.2013 

Diseases of esophagus, stomach 
and duodenum (yes/no) 

K21-K23, K25-K31   EHR 31.12.2013 

Inflammatory and other bowel 
diseases (yes/no) 

K50-K52, K55-K63, K90   EHR 31.12.2013 

Diseases of liver, pancreas, and 
biliary tract (yes/no) 

K70-K77, K80-K83, K85-K87   EHR 31.12.2013 

Chronic diseases of skin (yes/no) L10-L14, L20-L21, L23-L28, 
L40-L45 

  EHR 31.12.2013 

Inflammatory diseases of joints 
and connective tissue (yes/no) 

M05-M14, M30-M36   EHR 31.12.2013 

Arthrosis (yes/no) M15-M19   EHR 31.12.2013 

Other musculoskeletal diseases 
(yes/no) 

M20-M25, M70-M73, M75-
M77, M79-M85, M91-M94 

  EHR 31.12.2013 

Back diseases (yes/no) M40-M43, M45-M51, M53-
M54 

  EHR 31.12.2013 

Chronic diseases of kidneys and 
urinary tract (yes/no) 

N00-N08, N17-N23   EHR 31.12.2013 

Diseases of male sex organs 
(yes/no) 

N40-N44, N48, N50-N51   EHR 31.12.2013 

Diseases of female sex organs 
(yes/no) 

N80-N81, N88   EHR 31.12.2013 

Number of diseases  sum of the diseases above 
(cancers – diseases of female 
sex organs) 

  EHR 31.12.2013 

      

TREATMENT RELATED FACTORS 

Use of metformin only (yes/no)  A10BA02 only  FPR 1.1.–31.12.2013 

Table continues 

  



Supplementary table 1 Continued 

Definition ICD-10 code ATC code Other specification Data 
source 

Time of measurement 

Use of metformin and other oral 
antidiabetic medications (yes/no) 

 A10BA02 + other 
A10B 

 FPR 1.1.–31.12.2013 

Use of only other diabetes 
medications than insulin or 
metformin (yes/no) 

 A10B excluding 
A10BA02 and A10A 

 FPR 1.1.–31.12.2013 

Use of insulin and oral antidiabetic 
medication (including metformin) 
(yes/no) 

 A10A + A10B  FPR 1.1.–31.12.2013 

Use of insulin only (yes/no)  A10A only  FPR 1.1.–31.12.2013 

Number of antidiabetic 
medications 

 Sum of different ATC 
codes within A10 

   

Use of other than antidiabetic 
drugs (Total of 130 different drug 
classes) (yes/no) 

 Third level of ATC 
code 

 FPR 1.1.–31.12.2013 

Total number of medications in 
use 

 Sum of different ATC 
codes 

 FPR 1.1.–31.12.2013 

Number of phone calls for nurses    EHR 1.1.–31.12.2013 

Number of visits for nurses    EHR 1.1.–31.12.2013 

Number of phone calls for 
physicians 

   EHR 1.1.–31.12.2013 

Number of visits for physicians    EHR 1.1.–31.12.2013 

Sum of contacts to healthcare 
(nurses and physicians) 

   EHR 1.1.–31.12.2013 

HbA1c monitored (yes/no)    EHR 1.1.–31.12.2013 

Number of HbA1c measurements    EHR 1.1.–31.12.2013 

Low-density lipoprotein 
cholesterol monitored (yes/no) 

   EHR 1.1.–31.12.2013 

Body mass index monitored 
(yes/no) 

   EHR 1.1.–31.12.2013 

Table continues 



Supplementary table 1 Continued 

Definition ICD-10 code ATC code Other specification Data 
source 

Time of measurement 

SMALL-AREA LEVEL SOCIO-ECONOMIC STATUS FACTORS 

Academic degree - Lower-level 
university degree 

   SF 31.12.2013 

Academic degree - Higher level 
university degree 

   SF 31.12.2013 

Average income of inhabitants    SF 31.12.2013 

Median income of inhabitants    SF 31.12.2013 

Inhabitants belonging to the 
lowest income category 

   SF 31.12.2013 

Inhabitants belonging to the 
middle-income category 

   SF 31.12.2013 

Inhabitants belonging to the 
highest income category 

   SF 31.12.2013 

Accumulated purchasing power of 
inhabitants 

   SF 31.12.2013 

Households, total    SF 31.12.2013 

Median income of households    SF 31.12.2013 

Households belonging to the 
lowest income category 

   SF 31.12.2013 

Households belonging to the 
middle-income category 

   SF 31.12.2013 

Households belonging to the 
highest income category 

   SF 31.12.2013 

Accumulated purchasing power of 
households 

   SF 31.12.2013 

Unemployed    SF 31.12.2013 

Persons outside the labor force    SF 31.12.2013 

Pensioners    SF 31.12.2013 

Proportion of heavy workers    SF 31.12.2013 

Abbreviations: EHR, electronic health records; FPR, Finnish Prescription Register; SF, Statistics Finland; T2D, type 2 diabetes. 



Supplementary table 2 Baseline characteristics between the estimated cohort and those excluded due to 

missing data on HbA1c 

 

 Estimated 
overall cohort 

Excluded 
because no 

HbA1c 
measurements 

Absolute 

standardized 

mean 

difference, % 
n 9048 583  

Baseline characteristics    

Female, n (%) 4271 (47.2) 267 (45.8) 27.3 

Mean age (SD), years 69.2 (11.6) 72.9 (15.4) 11.8 

Mean time since T2D diagnosis, years 8.9 (6.4) 8.2 (7.0) 9.3 

HbA1c measured, n (%) 8604 (95.1) 437 (75.0) 58.8 

Mean HbA1c (SD), mmol/mol 48.8 (13.1) 49.0 (15.1) 1.3 

LDL measured, n (%) 8397 (92.8) 371 (63.6) 75.5 

Mean LDL (SD), mmol/l 2.5 (0.9) 2.5 (1.0) 2.1 

Total cholesterol measured, n (%) 7727 (85.4) 344 (59.0) 61.7 

Mean total cholesterol (SD), mmol/l 4.3 (1.0) 4.3 (1.2) 3.3 

HDL measured, n (%) 7229 (79.9) 317 (54.4) 56.5 

Mean HDL (SD), mmol/l 1.2 (0.4) 1.2 (0.4) 21.7 

Triglycerides measured, n (%) 7234 (80.0) 321 (55.1) 55.1 

Mean triglycerides (SD), mmol/l 1.5 (1.0) 1.4 (1.1) 9.3 

FPG measured, n (%) 7452 (82.4) 374 (64.2) 42.0 

Mean FPG (SD), mmol/l 7.9 (2.4) 7.8 (2.7) 4.2 

Creatinine measured, n (%) 8845 (97.8) 518 (88.9) 36.2 

Mean creatinine (SD), µmol/l 78.3 (33.1) 91.5 (67.6) 24.7 

BMI measured, n (%) 6855 (75.8) 249 (42.7) 71.4 

Mean BMI (SD), kg/m2 31.5 (6.3) 30.7 (7.0) 11.2 

Concordant diseases, n (%) 7215 (79.7) 457 (78.4) 3.3 

Discordant diseases, n (%) 4630 (51.2) 383 (65.7) 29.8 

Prevalence of complications, n (%) 4083 (45.1) 325 (55.7) 21.4 

Microvascular 1980 (21.9) 153 (26.2) 10.2 

Macrovascular 3054 (33.8) 274 (47.0) 27.2 

Diabetes medication use in 2013, n (%)    

Metformin only 3063 (33.9) 142 (24.4) 21.0 

Metformin + other OAD 1274 (14.1) 36 (6.2) 26.4 

Only other OAD than metformin or insulin 708 (7.8) 30 (5.1) 10.9 

Insulin + OAD 1989 (22.0) 68 (11.7) 27.9 

Insulin only 826 (9.1) 81 (13.9) 15.0 

No antidiabetics 1188 (13.1) 226 (38.8) 61.2 

Mean number of medications in 2013 (SD) 8.6 (4.5) 8.7 (5.4) 2.6 

Mean number of comorbidities (SD) 6.6 (3.3) 7.2 (3.7) 16.5 

Mean number of contactsa in 2013 (SD) 7.3 (8.7) 5.0 (8.2) 26.5 

Mean number of HbA1c measurements in 
2013 (SD) 

1.7 (1.2) 1.0 (1.0) 72.3 

Mean number of laboratory measurements 
in 2013 (SD) 

11.7 (7.9) 11.8 (11.4) 17.1 

Abbreviations: BMI, body mass index; FPG, fasting plasma glucose; HDL, high-density lipoprotein; LDL, 

low-density lipoprotein; OAD, oral antidiabetic drug or GLP-1 analogue (incl. metformin, sulfonylureas, 

combinations of oral blood glucose lowering drugs, glitazones, DPP-4 inhibitors, glinides, GLP-1 analogues, 

and SGLT2 inhibitors). 

aIncluding phone calls and visits to nurses and physicians for any reason. 



Supplementary table 3 Unadjusted GMMs for HbA1c values (yearly mean of measured values) measured annually 2014-2019 among patients with T2D 

(n=9048) 

 

Model Random 

effect 

Log-

likelihood 

No. of 

param 

BIC Entropy LMR-

LRT P 

BLRT P Min. 

APP 

Class 

1 

Class 

2 

Class 

3 

Class 

4 

Class 

5 

Linear              

1-class I -142332.344 9 284746.68 NE NE NE NE 100.0     

1-class I S -141259.214 11 282618.64 NE NE NE NE 100.0     

2-class I -141127.457 12 282364.23 0.858 <0.001 <0.001 0.847 93.4 6.6    

2-class I S -140147.644 14 280422.83 0.881 <0.001 <0.001 0.881 88.5 11.5    

3-class I -139719.021 15 279574.69 0.868 <0.001 0.1017 0.854 85.8 7.8 6.4   

3-class I S -139601.575 17 279358.02 0.869 0.0018 1.000 0.838 84.9 9.7 5.4   

4-class I -139379.605 18 278923.19 0.852 0.0317 <0.001 0.728 80.9 8.2 7.6 3.3  

4-class I S -139137.479 20 278457.16 0.870 0.0058 1.000 0.832 78.9  14.4 3.9 2.8  

5-class I -139103.839 21 278398.99 0.838 0.0076 1.000 0.730 77.2 9.7 8.4 3.0 1.7 

5-class I S -138929.695 23 278068.92 0.859 0.6957 1.000 0.720 78.9 9.8 5.5 3.8 2.1 

Quadratic              

1-class I -142331.760 10 284754.62 NE NE NE NE 100.0     

1-class I S -141257.471 12 282624.26 NE NE NE NE 100.0     

2-class I -141124.786 14 282377.11 0.858 <0.001 <0.001 0.849 93.3 6.7    

2-class I S -140113.797 16 280373.35 0.873 0.0007 <0.001 0.881 87.8 12.2    

3-class I -139666.384 18 279496.75 0.872 0.0020 <0.001 0.859 85.6 8.1 6.3   

3-class I S -139026.684 20 278235.57 0.890 0.0214 0.2000 0.842 86.4 7.3 6.3   

4-class I -138885.153 22 277970.73 0.873 0.0016 0.2069 0.824 83.9 6.1 5.4 4.5  

4-class I S -138466.397 24 277151.44 0.884 0.2558 <0.001 0.820 84.3 6.6 6.3 2.8  

5-class I -138434.337 26 277105.54 0.873 0.1280 0.6667 0.760 82.0 6.3 4.8 4.3 2.6 

5-class I S -137987.660 28 276230.40 0.886 0.2331 0.1875 0.779 82.6 8.2 4.3 2.6 2.3 

Cubic              

1-class I -142325.090 11 284750.39 NE NE NE NE 100.0     

1-class I S -141249.205 13 282616.84 NE NE NE NE 100.0     

2-class I -141019.448 16 282184.66 0.852 <0.001 <0.001 0.852 93.1 6.9    

2-class I S -140019.851 18 280203.68 0.885 0.0335 <0.001 0.880 90.0 10.0    

3-class I -139469.221 21 279129.75 0.863 0.0001 <0.001 0.854 85.4 7.8 9.8   

3-class I S -139000.399 23 278210.33 0.892 0.0264 <0.001 0.841 86.5 7.2 6.3   

3-classa I S* -139001.694 22 278203.81 0.892 0.0241 <0.001 0.842 86.5 7.3 6.2   

4-class I -138766.803 26 277770.47 0.872 0.6567 <0.001 0.816 83.3 6.7 5.5 4.5  



4-class I S -138338.709 28 276932.50 0.893 0.4780 <0.001 0.815 85.0 6.1 4.6 4.3  

4-class I S* -138341.977 27 276929.93 0.894 0.4189 <0.001 0.811 85.0 6.2 4.7 4.1  

5-class I -138140.629 31 276563.67 0.877 0.2348 0.3333 0.791 82.9 5.3 4.5 4.2 3.1 

5-class I S -137776.015 33 275852.67 0.885 0.4603 0.4286 0.798 83.4 5.0 4.4 4.4 2.7 

 

Abbreviations: APP, average posterior probability; BIC, Bayesian information criteria; I, intercept; LMR-LRT, Lo-Mendell-Rubin likelihood ratio test; NE, not 

estimable; S, linear slope. *No correlation between intercept and linear slope. 

aThe selected model.



Appendix 1. Supplementary material for prediction modelling 

From Figure 1, ‘sigmoid’ was selected as the final activation function for binary classification and ‘elu’ was 

selected as the activation function in all the hidden layer as it has negative values which allows them to push 

mean unit activations closer to zero like batch normalization but with lower computational complexity. 

From Table 1, the Clinical neural network consists of three hidden layers, while Clinical + Treatment and 

Clinical + Treatment + SES neural networks comprise four and five hidden layers respectively. To evaluate the 

performance of the machine learning models for statistical classification, the parameters applicable are based 

on the elements from a special kind of contingency table termed confusion matrix or error matrix. The confusion 

matrix consists of terms such as True Positive (TP), False Positive (FP), True Negative (TN), and False 

Negative (FN), these terms are used to compare the label of classes as shown in Table S1. TP is a Positive 

review classified as positive, and TN is a negative review classified as negative. Whereas FP is a negative 

review classified as positive, and FN is a positive review classified as negative. 

Table S1 Confusion matrix 

  Predicted 

  Positive Negative 

True 
Positive TP FN 

Negative FP TN 

 

Based on the values obtained from the confusion matrix, parameters such as balanced accuracy, F1-score 

(macro), precision, recall, and receiver-operating characteristic (ROC) curve can be calculated to evaluate 

classifier's performance.  

Balanced accuracy = (Sensitivity + Specificity) / 2 

Where: 

• Sensitivity = the percentage of positive cases the model can detect (True positive rate or Recall) 

o Recall or TPR: The number of correctly predicted positive values divided by the number of all 

positive actual values 

𝑇𝑃𝑅  =  
𝑇𝑃

𝑇𝑃 + 𝐹𝑁
                            (1) 

• Specificity: the percentage of negative cases the model can detect (True negative rate) 

𝑇𝑁𝑅  =  
𝑇𝑁

𝑇𝑁 + 𝐹𝑃
                           (2) 

Precision: The number of correctly predicted positive values divided by the number of all positive predicted 

values or positive predictive value (PPV) 

𝑃𝑃𝑉  =  
𝑇𝑃

𝑇𝑃 + 𝐹𝑃
                           (3) 

F1 score: It is the harmonic mean of precision and sensitivity. In this study, the F1 macro score is used as it 

is computed by taking the arithmetic mean (unweighted mean) of all the class-wise F1 scores. 



𝐹1 = 2 ×
𝑃𝑃𝑉×𝑇𝑃𝑅

𝑃𝑃𝑉+𝑇𝑃𝑅
                           (4) 

Receiver-operating characteristic (ROC): ROC is a probability curve, and area under the curve (AUC) 

describes the degree or extent of separability. It reveals how broadly the model is capable of differentiating 

between classes. AUC - ROC curve is a performance measure for the classification problems at diverse 

threshold settings. 

The ROC curve is plotted with TPR against the FPR, where TPR is on the y-axis and FPR is on the x-axis. 

𝐹𝑃𝑅 = 1 − 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐𝑖𝑡𝑦 =
𝐹𝑃

𝑇𝑁+𝐹𝑃
                          (5) 

  



 

Supplementary figure 1 Graphical presentation of the selected growth mixture model. Rectangles indicate 

observed variables and ellipses latent, unobserved variables.  
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Supplementary figure 2 Individual SHAP decision plots of five samples from one of the neural network models 

for clinical + treatment + socioeconomic predictors with feature values. (a) True: inadequate, predicted: 

inadequate, (b) True: inadequate, predicted: inadequate, (c) True: adequate, predicted: adequate, (d) True: 

adequate, predicted: adequate, and (e) True: adequate, predicted: inadequate. 


