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Predicting cognitive decline from routinely collected data

Ogata, Soshiro
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AUC 0.74-0.96

The present study conducted an epidemiological study collaborating with

Nobeoka city, and collected data related to cognitive function from 480 community-dwelling people
aged 75 years old and over. By utilizing a sparse modeling as a machine learning method, we
developed a diagnostic prediction model of cognitive impaitrment (i.e., the Routine prediction model)
only based on information routinely collected by Japanese cities. This had moderate predictability
(AUC 0.70~0.71). Additionally, we developed an additional diagnostic prediction model (i.e., the
Additional prediction model) by adding education level, category fluency test, and short-term memory
test to the Routine prediction model. This had relatively high predictability (AUC 0.74~0.96).
Thus, the present study developed the diagnostic prediction models of cognitive impairment with
moderate to high predictability, which just required information collected routinely by cities
and/or additional information collected easily.
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Table 1. Characteristics of the present participants aged 75 years old and over in Nobeoka city, Japan.

Datasets Training dataset Validation dataset

N (%) 363 (76%) 114 (24%)

Continuous variables, means (sd)

Age at telephone interview (years old) 80.64 (4.01) 80.68 (4.34)
TICS-J score 33.80(3.11) 33.72 (3.43)
Education years 10.86 (2.15) 10.80 (2.41)
Body mass index (kg/m’) 22.86 (2.97) 23.44 (3.02)
SBP (mmHg) 133.65 (16.22) 135.60 (15.93)
DBP (mmHg) 71.38 (10.05) 71.62 (10.06)
HbAlc (%) 5.81 (0.53) 5.89 (0.57)
HDL-c (mg/dl) 59.62 (14.65) 57.90 (15.38)
LDL-c (mg/dl) 119.70 (28.62) 109.95 (28.02)
eGFR 62.38 (15.49) 60.82 (14.12)
Category fluency test's score 13.37 (3.84) 13.38 (3.64)
Immediate recall of 10 words 5.46 (1.91) 5.73 (2.02)
Categorical variables, n (%)

Women 236 (65.0) 36 (31.6)
Dementia grade >=I 17 (4.7) 4(3.5)
Use of long-term care insurance 37 (10.2) 13 (11.4)
Medication use for hypertension 187 (51.5) 71(62.3)
Medication use for diabetes 33 (9.1) 14 (12.3)
Medication use for dyslipidemia 101 (27.8) 35(30.7)
Medical history of cardiovascular diseases 81 (22.3) 21 (18.4)

Abbreviations: sd, standard deviation; TICS-J, Telephone Interview for Cognitive Status in Japanese; SBP,

Systolic blood pressure; DBP, Diastolic blood pressure; HDL-c, high density lipoprotein cholesterol,;

LDL-c, low density lipoprotein cholesterol; eGFR, estimated glomerular filtration rate.



Tables 2. Coefficients' and performance of the prediction models for baseline cognitive impairment obtained

by lasso logistic regression analyses

Model 1 Model 2 Model 3
Predictors
Intercept -2.256 -3.327 2.155
Age >=80 0.163 0.210 -
Women - 0.051 0.639
Dementia grade >=I in long-term care insurance 1.069 1.533 0.725
Use of long-term care insurance 0.427 0.252 0.176
Difference days between the health check-up and 0.106 0.160 0.142
the telephone interview (per 30 days)
High level of body mass index >=25 kg/m2 0.187 0.253 -
High level of SBP >=135 mmHg 0.391 0.409 0.319
High level of HbAlc >=5.5% - 0.079 0.011
Low level of HDL-c <65 mg/dL 0.168 0.314 0.015
High level of LDL-c >=120 mg/dL -0.330 -0.519 -0.495
Low level of eGFR <55 mL/min/1.73m’ 0.263 0.498 0.216
Medication use for hypertension - -0.387 -
Medication use for diabetes - 1.916 -
Medication use for dyslipidemia - - -
Medical history of cardiovascular diseases - 0.187 -
Interaction between high level of SBP 0.161 0.527 0.039
and medication use for hypertension
Interaction between high level of HbAlc - -1.995 -
and medication use for diabetes
Interaction between low level of HDL-c 0.232 0.245 0.551
and medication use for dyslipidemia
Interaction between high level of LDL-c - -0.132 -
and medication use for dyslipidemia
Education years <10 years NA 1.050 0.381
Category fluency test's score < 14 NA NA 0.722
Immediate recall of 10 word (continuous scores) NA NA -1.101
Performance of the prediction models
Training dataset
Area Under the Curve (95% confidence interval) 0.70 (0.64-0.76) 0.75 (0.69-0.80) 0.91 (0.88-0.94)
Positive predictive values 0.77 0.68 0.82
Negative predictive values 0.74 0.77 0.88
Accuracy 0.75 0.76 0.87
Validation dataset
Area Under the Curve (95% confidence interval) 0.71 (0.60-0.82) 0.74 (0.64-0.85) 0.96 (0.92-0.99)
Positive predictive values 0.67 0.56 0.89
Negative predictive values 0.74 0.81 0.88
Accuracy 0.73 0.73 0.89

Abbreviations: SBP, Systolic blood pressure; HDL-c, high density lipoprotein cholesterol; LDL-c, low density lipoprotein
cholesterol; eGFR, estimated glomerular filtration rate; CVD, cardiovascular diseases.

1 Dashes (i.e., -) meant that the variables were not selected as the predictors by the lasso logistic regression analyses.



Tables 3. Coefficients' and performance of prediction models for 6-12 months later cognitive impairment obtained by

lasso logistic regression analyses.

Model 1 Model 2

Predictors

Intercept -1.545 -0.271
Age >=80 0.583 0.460
Women -0.075 -
Dementia grade >=I in long-term care insurance - -
Use of long-term care insurance - -
Difference days between the health check-up and - -
the telephone interview (per 30 days)

High level of body mass index >=25 kg/m’ - -
High level of SBP >=135 mmHg - -
High level of HbAlc >=5.5% - -
Low level of HDL-c <65 mg/dL - -
High level of LDL-c >=120 mg/dL -0.455 -0.438
Low level of eGFR <55 mL/min/1.73m’ - -
Medication use for hypertension 0.488 0.421
Medication use for diabetes 0.153 0.104
Medication use for dyslipidemia - -
Medical history of cardiovascular diseases - -
Interaction between high level of SBP - -
and medication use for hypertension

Interaction between high level of HbAlc - -
and medication use for diabetes

Interaction between low level of HDL-c - -
and medication use for dyslipidemia

Interaction between high level of LDL-c -0.272 -0.160
and medication use for dyslipidemia

Education years <10 years 0.533 0.340
Category fluency test's score < 14 - -
Immediate recall of 10 word (continuous scores) - -0.211
Performance of the prediction models

All dataset with 10-fold cross validation

Area Under the Curve (95% confidence interval) 0.72 (0.66-0.78) 0.73 (0.67-0.80)
Positive predictive values 0.58 0.92
Negative predictive values 0.74 0.75
Accuracy 0.73 0.76

Abbreviations: SBP, Systolic blood pressure; HDL-c, high density lipoprotein cholesterol; LDL-c, low density
lipoprotein cholesterol; eGFR, estimated glomerular filtration rate; CVD, cardiovascular diseases.

1 Dashes (i.e., -) meant that the variables were not selected as the predictors by the lasso logistic regression analyses.
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