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Potential Role of Artificial Intelligence for the Previous  
Study Using Traditional Analysis

Kei Nakajimaa, b, c , Manami Igataa, Ryoko Higuchia

To the Editor

In the past decade, it has become evident that artificial intel-
ligence (AI) contributes to the analysis of various social and 
scientific areas including medical studies, particularly large 
epidemiological studies consisting of big data [1, 2]. However, 
the analysis of medical big data using AI is still generally un-
familiar and likely to be unfeasible for most clinical investiga-
tors [3, 4]. The exception is investigators who work in special 
fields such as radiology because of the implicated procedures 
in the algorithm and required computer technologies [4, 5].

We recently published a study using the healthcare data of 
387,642 people in the general population (age range: 40 - 68 
years) showing that an extremely high concentration of high-
density lipoprotein cholesterol (HDL-C) (> 110 mg/dL) was 
associated with the incidence of diabetes after 6 years com-
pared with the tentative reference of an HDL-C concentration 
of 80 to 90 mg/dL [6].

The relative risk of an extremely high HDL-C concentration 
of > 110 mg/dL for diabetes was 1.46 (95% confidence interval: 
1.18 - 1.81), 2.45 (1.70 - 3.53), and 1.53 (1.02 - 2.29), for all 
study subjects, men, and women, respectively, after adjustment 
for relevant confounding factors including age, treatments, al-
cohol consumption, and smoking. Therefore, the results showed 
the possibility that an extremely high HDL-C concentration may 
not be beneficial for health and that the optimal HDL-C concen-
tration should not be the highest to reduce the risk of diabetes.

In our previous analysis, we used the SAS Enterprise 
Guide (SAS-EG 7.1) in SAS software, version 9.4 (SAS In-
stitute, Cary, NC, USA), which has been used for numerous 
medical studies worldwide for several decades.

In the present study, we challenged the findings of our 

above-mentioned previous study using an AI analysis system 
(Prediction One; Sony Network Communications Inc., Tokyo, 
Japan) [7]. Such an analysis is easy to perform with Prediction 
One once the data sheet has been properly prepared.

The outcome was the incidence of diabetes determined by 
the hemoglobin A1c (HbA1c) concentration (≥ 6.5%), fasting 
plasma glucose concentration (≥ 126 mg/dL), and treatment for 
diabetes, and 10 variables were selected as contributing factors. 
Data learning, evaluation, and neural network analysis were au-
tomatically performed, and it took about 20 min to complete.

Table 1 shows the results of the AI analysis. In all study 
subjects, the incidence of diabetes was predicted by the body 
mass index, age, systolic blood pressure, triglyceride concen-
tration, HDL-C concentration, smoking, sex, history of cardio-
vascular disease, habitual exercise, and alcohol consumption 
in order by weight. The weights may be lower because of the 
large sample size and low incidence of diabetes (3.8% in total). 
The area under the curve, accuracy, precision, recall, and F 
value of the overall model were 74.5%, 91.4%, 13.8%, 23.8%, 
and 17.5%, respectively.

Figure 1 shows the details of the contributions in the HDL-
C categories. Among nine categories of HDL-C (≤ 39, 40 - 49, 
50 - 59, 60 - 69, 70 - 79, 80 - 89, 90 - 99, 100 - 109, and ≥ 110 
mg/dL), the first and second degrees of HDL-C categories for 
the prediction of a positive incidence of diabetes were: ≤ 49 
mg/dL (a) and 50 - 59 mg/dL (b), whereas the third degree 
was ≥ 110 mg/dL (c). The first degree of HDL-C for the nega-
tive incidence of diabetes was 80 - 89 mg/dL (a), but not an 
extremely high HDL-C of > 110 mg/dL. The second and third 
degrees were 90 - 109 g/dL and 70 - 79 mg/dL.

For comparison with other representative variables con-
tributing to the incidence of diabetes, the results of the body 
mass index and age are also shown in Figure 1. These results 
for the incidence of diabetes appear to be reasonable, and some 
may bring new insights.

Taking these results obtained by AI into consideration, it 
may be concluded that an extremely high HDL-C concentra-
tion of > 110 mg/dL is not beneficial in terms of the develop-
ment of diabetes and that the optimal HDL-C concentration for 
the prevention of diabetes may be 80 - 89 mg/dL.

Although the methods and expression of the results differ 
between traditional analysis and AI, we confirmed that these 
results obtained by AI were almost the same as those in our 
previous study involving logistic regression analysis using 
SAS software.

The currently used AI analysis system (Prediction One) 
does not require the user to possess specific AI skills, which 
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allowed us to utilize the high-spec functions of AI.
In this context, we believe that some potential roles of 

analysis using this AI system include confirmation and support 
of the data analysis using traditional statistical software [1, 8, 
9]. In addition, AI may prevent us from overlooking important 
factors [9].

At present, however, it is unknown whether AI analysis 
will become the primary method for medical study and deci-

sion-making in the healthcare system beyond the traditional 
analytical methods in the near future. Much more research us-
ing traditional analysis and AI is needed to elucidate this issue.
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Figure 1. Detailed contributions of variables to the incidence of diabetes. Red and green arrows indicate prediction of the positive 
and negative incidence of diabetes. a: First degree. b: Second degree. c: Third degree. The space indicates the categories of 
lower degrees (≥ fourth degree). HDL-C: high-density lipoprotein cholesterol.

Table 1.  Variables Contributing to Prediction of the Incidence of Diabetes

Degree of contribution (order) Variables Weight
1 Body mass index (kg/m2) 0.033
2 Age (years old) 0.020
3 Systolic blood pressure (mm Hg) 0.020
4 Serum triglyceride (mg/dL) 0.016
5 Serum HDL-C (mg/dL, nine categories) 0.013
6 Smoking (yes or no) 0.011
7 Sex (men, women) 0.011
8 History of cardiovascular disease (yes or no) 0.005
9 Habitual exercise (yes or no) 0.004
10 Alcohol consumption (daily, sometimes, or almost none) 0.004

All listed variables are those measured at baseline. HDL-C: high-density lipoprotein cholesterol.
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