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National Taiwan University Hospital 
Clinical Test Protocol 
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□ Drug □ Medical equipment □ Medical technology ■ Others ______ 
 
I. Project title: 

Clinical validation of SB200 Finger-tip APG (Acceleration PlethysmoGram)  
Pulse Oximeter as a marker of atherosclerotic disease 

II. Principal Investigator: Dr. Da-Chen Su 
III. Co-investigator: None 
IV. Test theme:  

Finger-tip APG Pulse Oximeter as a marker of atherosclerotic disease 
V. Test purpose and background (including theoretical basis and related literature 

reports): 
  Research purpose: 

Compare the arteriosclerosis status of test subjects to the APG measurement 
results derived from SB200 to verify the correlation of the two results. 
1.  Verify the arteriosclerosis status derived from the mathematical formulas 

of SB200 SpO2 comparing to the arteriosclerosis severity in clinical 
practice in order to determine whether the SB200 SpO2 index can be 
used clinically. 

2.  Verify whether the risk factors of coronary heart diseases and eating and 
living habits are correlated with SB200 SpO2 arteriosclerosis 
measurement. 

 



Research background: 
Economic development and change in lifestyle, busy schedule, change in 
dietary towards fast food, dinning-out, and high-grease, high-sugar, and 
high-calories eating habit; also, the risk factors of smoking young, diabetes, 
high blood pressure, high cholesterol cause the frequent occurrence of 
arteriosclerotic diseases. Therefore, early diagnosis, prevention, and early 
treatment are most important under the circumstance. 
Arteriosclerotic diseases could occur in every part of the human body with a 
health threat of myocardial ischemia, high blood pressure, kidney failure, 
peripheral vascular ischemia and tissue necrosis, abdominal organ ischemia, 
etc., including the complication of acute myocardial infarction, stroke, or any 
other fatal diseases that should not be taken lightly. The atherosclerosis of 
peripheral vascular ischemia, coronary heart diseases, and cerebrovascular 
diseases is the main reason for the death or handicap of patients over fifty 
years old, in general. 
The cardiovascular diseases are commonly seen in the aging population 
along with medicine advances and medical internationalization. The number 
of patients with leg stroke is increasing dramatically; also, leg stroke is a 
peripheral arterial occlusion. A peripheral arterial occlusion is mostly caused 
by arteriosclerosis or acute embolism, coagulation dysfunction, and vascular 
diseases. In general, patients with low limb arterial obstruction are most 
likely suffering from the complication of other arterial obstruction, such as, 
coronary artery disease, cerebral vascular and renal artery diseases; 
therefore, the occurrence of myocardial infarction, stroke, or nephropathy is 
highly possible. Clinically, cardiovascular artery occlusion patients should 
receive other vascular system check-up. 
In the United States, 12% of the adults (around 10 million persons) are most 
likely with a peripheral arterial occlusion; also, 20% of the adults over 70 
years old are most likely with such disease due to the aging population [1]. 
The prevailing arteriosclerosis is becoming the heaviest medical burden in a 
developed or developing nation worldwide. Therefore, early diagnosis and 
early treatment is the one and only way of disease prevention control. 
Most arteriosclerosis diagnosis equipment is heavy, massive, immobile, and 
expensive; also, it must be operated by professionals; therefore, the early 
diagnosis for patients with high risk is not easy, the early treatment is not 
possible, and the opportunity to control cardiovascular risk factors is slim. 
The correlation of APG (Acceleration PlethysmoGram) and arteriosclerosis 
has been developed from the study of PPG (Photoplethysmography) [2 & 3].  



APG (Acceleration PlethysmoGram) is applied to demonstrate the blood 
vessel flexibility waveform formed from blood flow acceleration. In other 
words, APG (Acceleration PlethysmoGram) is medical equipment applied to 
analyze blood flow acceleration and blood vessel flexibility of blood flow. 
Literally, acceleration pulse wave refers to applying non-invasive light 
modulation technology to irradiate on the skin tissue where vascular 
intensive – such as, fingers, earlobes, etc. The changes in transmittance 
intensity will cause a modulation change in hemoglobin level, then, collect 
the signals of changes in hemoglobin level and utilize photoelectric 
conversion technology to collect electrical signals, added with 
microprocessor programming and quadratic differential formula to compute 
APG (Acceleration PlethysmoGram). Analyze (Acceleration 
PlethysmoGram) to derive several frequently seen characteristic figures [3, 
4, & 5]. Coordinate such characteristic figures to the coronary diseases of the 
patients with known severity of arteriosclerosis, from symptom free to 
minor, from minor to major, in order to achieve the purpose of the clinical 
trial. 
There are several APG equipment made and launched in market currently; 
however, they are big in size and not portable; therefore, they are mainly for 
hospital use. The SB200 APG of Rossmax InnoTek Corp. is to provide APG 
analysis when measuring hemoglobin level at the same time for the entire 
process completed in one minute, improving the time-consuming 
arteriosclerosis level measurement with large equipment and enhancing the 
willingness of users to take the measurement in order to improve the 
possibility of early discovery and control of cardiovascular risk factors. 
Literature reference: 
[1] Criqui MH, Fronek A, Barrett-Connor E, Klauber MR, Gabriel S, 
Goodman D. The prevalence of peripheral arterial disease in a defined 
population. Circulation 1985; 71(3): 510-515. 
[2] Alnaeb M, Alobaid N, Seifalian A, Mikhailidis D, Hamilton G. Optical 
techniques in the assessment of peripheral arterial disease. Curr Vasc 
Pharmacol 2007; 5: 53-9. 
[3] Mohamed Elgendi. ON the analysis of fingertip photoplethysmogram 
signals. Current Cardiology Reviews 2012; 8: 14-25. 
[4] Homma S, Ito S, Koto T, Ikegami H. Relationship between accelerated 
pletysmography, blood pressure and arterial elasticity. Elasticity Science 
1992; 41: 98-107. 
[5] Fujimoto K, Sano Y, Watanabe E. Application of accelerated 



plethysmography for measuring pulse wave velocity. Human Engineering 
2012; 48: 285-294. 

VI. Test methods: 
(I)   Patient eligibility: 

The Department of Cardiology and the Department of Cardiac Surgery 
of National Taiwan University Hospital invite 150 coronary patients as 
test subjects, including 50 patients with coronary artery bypass graft 
(CABG), 50 patients with percutaneous occlusive balloon angioplasty 
stinting (POBAS), and 50 patients with mild coronary heart disease; 
also, collect 150 outpatients without any coronary heart disease as age 
control group. Both groups are tested completely for cardiovascular risk 
factors and blood biochemistry, including a non-invasive cardiovascular 
artery check-up. 

(II) Clinical trial design and procedures (related to clinical test): 
Starting from December 2014, invited patients with known coronary 
cardiac catheterization with their full knowledge of and their consent to 
the intended purpose to participate in this non-invasive cardiovascular 
check-up and arteriosclerosis level study. The arteriosclerosis level of 
each test subject is known to us (such as: 1, 2, or 3 coronary artery 
occluded). Fifty (50) patients with severe arteriosclerosis (CABG or 
with more than 3-artery occlusion), one hundred (100) patients with 
mild coronary heart disease and intermediate level of arteriosclerosis 
(1-artery or 2-artery coronary occlusion); also, one hundred and fifty 
(150) outpatients without any coronary heart disease (without any 
noticeable artery occlusion) as the control group for a total of three 
hundred (300) test subjects. 

    Arranged test subjects to receive non-invasive check-up. The 
arteriosclerosis level of each test subject is measured with the use of 
SB200 SpO2; also, the designated research therapists are not aware of 
the arteriosclerosis severity of each test subject. The comparison of 
correlation with coronary arteriosclerosis includes: 
1. SB200 SpO2 (Fingertip Pulse Oximeter): Arteriosclerosis status 

derived from the mathematical formulas of SB200 SpO2 is classified 
as SB200 score 1 ~ score 6. Test subject may not smoke a cigarette, 
exercise, drink coffee, tea, or wine prior to the clinical trial; also, 
must stay in a quiet room for 10 minutes calmly and then clap the 
Fingertip Pulse Oximeter (SB200 SpO2) on the index finger or 
middle finger of right hand or left hand, from left to right, from index 



finger to middle finger for a standardized measurement. One finger 
per minute and the entire process takes about 20 minutes per patient. 

2. Collect the most recent cardiac catheterization result and 
arteriosclerosis level of each test subject; also, the occurrence and 
frequency of cardiovascular event of each test subject, and other 
related cardiovascular risk factors in clinical, eating habit, and 
lifestyle data, including equipment test, medical records, or 
questionnaires. 

(III) Clinical test period and progress: 
12/31/2014 ~ 12/31/2015 (an extension must be agreed upon by both 
parties) 

(IV) Medicines or medical equipment needed (name and quantity): 
No medicine is used for this clinical trial. Six units of SB200 SpO2 
(Fingertip Pulse Oximeter) are used. 

(V) Medical record format: 
Medical records forms are not used. 

(VI) Data collection, process, evaluation, and statistical analysis method: 
MS Excel for data storage and SAS statistical software for analysis. 

VII. Test subjects introduction and consent forms: 
 See attachment 

VIII. Data reference from prior clinical trial: 
 This clinical trial does not involve medicine clinical trial. 

IX.  Free Sales Certificate photocopy of the nation of the manufacturer and the   
 highest health department of the marketing nation: 

     This clinical trial does not involve medicine clinical trial. 
X.  For the new medicines or new medical equipment in research and    

development stage, please describe the status and progress with the clinical    
trial certificate photocopy of the manufacturing nation or marketing nation  
enclosed: 

XI. This clinical trial does not involve medicine clinical trial. 
XII. The risk and potential physical and spiritual benefit: 

 None 
XIII. The risk and potential financial gains: 

 None 
XIV. Conflict of interest: 

None 
XV. Other data: 

 None 



Clinical Validation Report of SB200 Finger-tip APG (Acceleration 
PlethysmoGram) Pulse Oixmeter as a marker of atherosclerotic 

disease” 

Dr. Da-Chen Su 
Project title: 
Clinical validation of SB200 Finger-tip APG (Acceleration PlethysmoGram) 
Pulse Oximeter as a marker of atherosclerotic disease 

 

Research purpose 
Compare the arteriosclerosis status of test subjects to the APG measurement 

results derived from SB200 to verify the correlation of the two results. 
1. Verify the arteriosclerosis status derived from the mathematical formulas of 

SB200 SpO2 comparing to the arteriosclerosis severity in clinical practice in 
order to determine whether the SB200 SpO2 index can be used clinically. 

2. Verify whether the risk factors of coronary heart diseases and eating and living 
habits are correlated with SB200 SpO2 arteriosclerosis measurement. 

 

Research background: 
Economic development and change in lifestyle, busy schedule, change in dietary 

towards fast food, dinning-out, and high-grease, high-sugar, and high-calories eating 

habit; also, the risk factors of smoking young, diabetes, high blood pressure, high 

cholesterol cause the frequent occurrence of arteriosclerotic diseases. Therefore, early 

diagnosis, prevention, and early treatment are most important under the circumstance. 

Arteriosclerotic diseases could occur in every part of the human body with a 

health threat of myocardial ischemia, high blood pressure, kidney failure, peripheral 

vascular ischemia and tissue necrosis, abdominal organ ischemia, etc., including the 

complication of acute myocardial infarction, stroke, or any other fatal diseases that 

should not be taken lightly. The atherosclerosis of peripheral vascular ischemia, 

coronary heart diseases, and cerebrovascular diseases is the main reason for the death 

or handicap of patients over fifty years old, in general. 

The cardiovascular diseases are commonly seen in the aging population along 

with medicine advances and medical internationalization. The number of patients with 

leg stroke is increasing dramatically; also, leg stroke is a peripheral arterial occlusion. 

A peripheral arterial occlusion is mostly caused by arteriosclerosis or acute embolism, 



coagulation dysfunction, and vascular diseases. In general, patients with low limb 

arterial obstruction are most likely suffering from the complication of other arterial 

obstruction, such as, coronary artery disease, cerebral vascular and renal artery 

diseases; therefore, the occurrence of myocardial infarction, stroke, or nephropathy is 

highly possible. Clinically, cardiovascular artery occlusion patients should receive 

other vascular system check-up. 

In the United States, 12% of the adults (around 10 million persons) are most 

likely with a peripheral arterial occlusion; also, 20% of the adults over 70 years old 

are most likely with such disease due to the aging population [1]. The prevailing 

arteriosclerosis is becoming the heaviest medical burden in a developed or developing 

nation worldwide. Therefore, early diagnosis and early treatment is the one and only 

way of disease prevention control. Most arteriosclerosis diagnosis equipment is heavy, 

massive, immobile, and expensive; also, it must be operated by professionals; 

therefore, the early diagnosis for patients with high risk is not easy, the early treatment 

is not possible, and the opportunity to control cardiovascular risk factors is slim. 

The correlation of APG (Acceleration PlethysmoGram) and arteriosclerosis has 

been developed from the study of PPG (Photoplethysmography) [2 & 3]. APG 

(Acceleration PlethysmoGram) is applied to demonstrate the blood vessel flexibility 

waveform formed from blood flow acceleration. In other words, APG (Acceleration 

PlethysmoGram) is medical equipment applied to analyze blood flow acceleration and 

blood vessel flexibility of blood flow. 

Literally, acceleration pulse wave refers to applying non-invasive light 

modulation technology to irradiate on the skin tissue where vascular intensive – such 

as, fingers, earlobes, etc. The changes in transmittance intensity will cause a 

modulation change in hemoglobin level, then, collect the signals of changes in 

hemoglobin level and utilize photoelectric conversion technology to collect electrical 

signals, added with microprocessor programming and quadratic differential formula to 

compute APG (Acceleration PlethysmoGram). Analyze (Acceleration PlethysmoGram) 

to derive several frequently seen characteristic figures [3, 4, & 5]. Coordinate such 

characteristic figures to the coronary diseases of the patients with known severity of 



arteriosclerosis, from symptom free to minor, from minor to major, in order to achieve 

the purpose of the clinical trial. 

There are several APG equipment made and launched in market currently; 

however, they are big in size and not portable; therefore, they are mainly for hospital 

use. The SB200 APG of Rossmax InnoTek Corp. is to provide APG analysis when 

measuring hemoglobin level at the same time for the entire process completed in one 

minute, improving the time-consuming arteriosclerosis level measurement with large 

equipment and enhancing the willingness of users to take the measurement in order to 

improve the possibility of early discovery and control of cardiovascular risk factors. 

 
Test methods: 
Patient eligibility 

The Department of Cardiology and the Department of Cardiac Surgery of 
National Taiwan University Hospital invite 150 coronary patients as test subjects, 
including 50 patients with coronary artery bypass graft (CABG), 50 patients with 
percutaneous occlusive balloon angioplasty stinting (POBAS), and 50 patients with 
mild coronary heart disease; also, collect 150 outpatients without any coronary heart 
disease as age control group. Both groups are tested completely for cardiovascular 
risk factors and blood biochemistry, including a non-invasive cardiovascular artery 
check-up. 
 
Clinical trial design and procedures (related to clinical test) 

Starting from December 2014, invited patients with known coronary cardiac 
catheterization with their full knowledge of and their consent to the intended purpose 
to participate in this non-invasive cardiovascular check-up and arteriosclerosis level 
study. The arteriosclerosis level of each test subject is known to us (such as: 1, 2, or 3 
coronary artery occluded). Fifty (50) patients with severe arteriosclerosis (CABG or 
with more than 3-artery occlusion), one hundred (100) patients with mild coronary 
heart disease and intermediate level of arteriosclerosis (1-artery or 2-artery coronary 
occlusion); also, one hundred and fifty (150) outpatients without any coronary heart 
disease (without any noticeable artery occlusion) as the control group for a total of 
three hundred (300) test subjects. 

Arranged test subjects to receive non-invasive check-up. The arteriosclerosis 
level of each test subject is measured with the use of SB200 SpO2; also, the 
designated research therapists are not aware of the arteriosclerosis severity of each 
test subject. The comparison of correlation with coronary arteriosclerosis includes: 



 
1. SB200 SpO2 (Fingertip Pulse Oximeter): Arteriosclerosis status derived from 

the mathematical formulas of SB200 SpO2 is classified as SB200 score 1 ~ 
score 6. Test subject may not smoke a cigarette, exercise, drink coffee, tea, or 
wine prior to the clinical trial; also, must stay in a quiet room for 10 minutes 
calmly and then clap the Fingertip Pulse Oximeter (SB200 SpO2) on the index 
finger or middle finger of right hand or left hand, from left to right, from index 
finger to middle finger for a standardized measurement. One finger per minute 
and the entire process takes about 20 minutes per patient. 

2. Collect the most recent cardiac catheterization result and arteriosclerosis level 
of each test subject; also, the occurrence and frequency of cardiovascular 
event of each test subject, and other related cardiovascular risk factors in 
clinical, eating habit, and lifestyle data, including equipment test, medical 
records, or questionnaires. 

Research result: 
We invited a total of 150 patients with coronary heart disease from National 

Taiwan University Hospital Cardiology and Surgery in the period of March – 
November, 2015, of which, 69 patients with severe coronary artery disease and 81 
patients with mild coronary heart disease patients. Also, another 150 individuals 
without coronary heart disease were invited as the control group for this study. Male 
patients with coronary heart disease were accounted for 85.33% while the male 
patients without coronary heart disease accounted for 83.33%. The coronary heart 
disease patients with high blood pressure were accounted for 68%. The patients in 
both groups who were smokers were insignificant, of which, the patient with coronary 
heart disease group was 10.67% and the patient without coronary heart disease group 
was 12.67%. No significant difference was found between these two groups in the 
regard of diabetes, hyperlipidemia, smoking and drinking habits, or obesity index 
(body mass index). 

According to the APG arterogenic index measurement results, we found that the 
APG index of the patients with coronary heart disease group (2.46±0.83 and 
2.49±0.73) was significantly higher than the patients without coronary heart disease 
group (2.21±0.71 and 2.29±0.69) was significant and it was mainly in the left middle 
finger and in left hand in average, which was significant statistically. The significant 
difference persisted even after the blood pressure and age adjustment made. The APG 
index on the left middle finger was 2.44 ± 0.06 for the patient with coronary heart 
disease group and it was higher than the 2.23 ± 0.07 for the patient without coronary 
heart disease group. The APG index of the left hand in average was 2.48 ± 0.06 for the 
patient with coronary heart disease group and it was higher than the 2.31 ± 0.06 for 
the patient without coronary heart disease group. As for the APG index right of the 



right hand, no significant difference was found between these two groups. The 
average APG index of both right hand and left hand was found slightly higher in the 
patient with coronary heart disease group than in the patient without coronary heart 
disease group. There was no difference in SpO2 found in these two groups. The 
patient with coronary heart disease group is found with lower heart rate in the right 
hand but without significant difference found in the average index of both hands. 

In terms of the three groups by the severity of coronary artery disease, the 
patients in the group with severe coronary artery disease are mostly diabetic and most 
of them do not smoke. The patients in both groups are mostly with hyperlipidemia, 
70.27% for the patients with coronary heart disease group and 77.30% for the patients 
without coronary heart disease group. For the three groups with severe, moderate, and 
none-coronary heart disease, the APG arteriosclerosis index on the left middle finger 
and left hand in average is found indeed higher in the patients with coronary heart 
disease group that the patients without coronary heart disease group; also, the 
difference is minimized after adjusting the factors of blood pressure and the age 
difference. The APG index on the right hand is without significant differences found 
in all three groups. No difference in oxygen saturation and heart rate is found in all 
three groups. 
 
Discussion: 

The incidence and prevalence of cardiovascular diseases around the world remain 
high, and the hypertension, high cholesterol, diabetes, and cardiovascular disease 
(mainly heart disease and stroke) important health issues for people, not only the 
major causes of death, ranked the second and third of the top-10 causes of death, but 
also a big burden on the national economy. Regarding the high risk factors for 
cardiovascular disease, including hypertension, high cholesterol, diabetes, obesity, and 
metabolic syndrome, according to the study, the risk of cardiovascular diseases occurs 
usually to individuals over 45 years old; however, due to the prevalence of childhood 
obesity in recent years, the metabolic syndrome and cardiovascular disease may occur 
to individuals at their early age. In addition to changing eating habits and lifestyle, the 
prevention and treatment of hypertension, high cholesterol, diabetes, and obesity is 
definitely the key. However, in the early assessment of atherosclerosis, there is lack of 
a simple and fast diagnostic instrument to provide early indicators for prompt 
treatment. 

The study found that the finger-tip Rossmax SB200 graphics acceleration pulse 
oximeter provides a simple and fast APG index, providing clinicians with a reference 
in the extent of atherosclerosis in patients. This study found that coronary heart 
disease patients do have a higher index of APG, mainly on the left middle finger and 
left hand in average. After adjusting the blood pressure and age, coronary heart 



disease patients do have a higher index of APG. The clinical research results indicate 
that the oxygen concentration meter in the measurement of oxygen with the 
acceleration pulse wave graph of finger microcirculation recorded; also, the derived 
APG index is valuable in clinical applications. When coronary heart disease patients 
were divided into three groups, the said correlation is weaken after having the blood 
pressure and age factor adjusted. It indicates that the acceleration pulse wave graph of 
microcirculation cannot significantly have the seriousness of coronary heart disease 
distinguished, in other words, coronary heart disease is a macrovascular disease [6] 
that requires a further test and diagnosis. Therefore, a further study is recommended to 
have severe, moderate, and minor coronary heart disease distinguished according to 
the APG index. 

In summary, this study indicates that the APG index of Rossmax SB200 finger-tip 
graphics acceleration pulse oximeter is relevant to the coronary heart disease in the 
sense of artery clog and thickness, especially the measurement reading from the left 
hand, that is, on the left middle finger and left hand in average. 
 

Literatures: 
[1] Criqui MH, Fronek A, Barrett-Connor E, Klauber MR. Gabriel S, Goodman D. 

The prevalence of peripheral arterial disease in a defined population. Circulation 
1985; 71:510-515. 

[2]  Alnaeb M, Alobaid N, Seifalian A, Mikhailidis D, Hamilton G. Optical 
 techniques in the assessment of peripheral arterial disease. Curr Vasc Pharmacol 
 2007; 5:53-9. 

[3]  Mohamed Elgendi. On the analysis of fingertip photoplethysmogram signals. 
 Current Cardiology Reviews 2012; 8:14-25. 

[4]  Homma S, Ito S, Koto T, Ikegami H. Relationship between accelerated 
 pletysmography, blood pressure and arterial elasticity. 体力科學  (CiNii 
 Articles) 1992; 41: 98-107. 

[5]   Fujimoto K, Sano Y, Watanabe E. Application of accelerated plethysmography 
for measuring pulse wave velocity. 人間工学 (Human Factors and Ergonomics) 
2012; 48: 285-294. 

[6] Libby P, Theroux P. Pathophysiology of coronary artery disease. Circulation. 
2005; 111(25):3481-8. Review 



Table 1 Characteristics of patients with and without coronary heart disease 

Characteristics 
Without coronary 
heart disease (150 

test subjects) 

With coronary 
heart disease (150 

test subjects) 
P value 

Age 63.36±12.82 65.39±12.26 0.1695 

Male (%) 83.33 85.33 0.6337 

Weight and height (kg/m2) 25.88±3.54 25.98±3.52 0.7956 

High blood pressure (%) 56.16 68.00 0.0358 

Diabetic (%) 24.49 32.00 0.1508 

Hyperlipidemia (%) 77.30 70.27 0.1745 

Smoker (%) 12.67 10.67 0.5895 

Drinker (%) 12.00 15.33 0.4007 

 



Table 2 Rossmax SB200 APG value of patients with and without coronary heart 
disease comparison 

Characteristics 

Without 
coronary heart 
disease (150 test 

subjects) 

With coronary 
heart disease 

(150 test 
subjects) 

P value 

APG index    

Left index finger 2.37±0.82 2.53±0.93 0.1148 

Adjusted 2.39±0.07 2.51±0.07 0.2268 

     Left middle 
finger 

2.21±0.71 2.46±0.83 0.0089 

     Adjusted 2.23±0.07 2.44±0.06 0.0205 

     Left hand  
  average value 

2.29±0.69 2.49±0.73 0.0146 

     Adjusted 2.31±0.06 2.48±0.06 0.0429 

     Right index    
     finger 

2.35±0.80 2.36±0.81 0.9227 

Adjusted 2.38±0.06 2.34±0.06 0.6527 

     Right middle 
finger 

2.23±0.67 2.31±0.73 0.3451 

Adjusted  2.25±0.06 2.29±0.06 0.5951 

     Right hand    
     average value 

2.28±0.63 2.33±0.66 0.5119 

     Adjusted 2.30±0.05 2.32±0.05 0.8033 

Average value of 
both hands 

2.29±0.59 2.42±0.62 0.0638 

 Adjusted 2.31±0.05 2.40±0.05 0.1972 

*Adjusted age and hypertension 



Table 3 Rossmax SB200 APG value of patients with and without coronary heart 
disease SpO2 and Heart Rate comparison 

Characteristics 
Without 

coronary heart 
disease (150 test 

subjects) 

With coronary 
heart disease 

(150 test 
subjects) 

P value 

SpO2    

Left index finger 97.27±1.76 97.37±1.64 0.6031 

     Left middle 
finger 97.08±2.69 97.57±1.31 0.0570 

     Left hand  
  average value 97.19±1.95 97.47±1.34 0.1530 

     Right index 
finger 97.08±2.50 97.44±1.54 0.1316 

     Right middle 
finger 97.19±2.63 97.16±7.54 0.9618 

Right hand  
  average value 97.15±2.42 97.30±3.95 0.6891 

Average value of 
both hands 97.17±2.14 97.38±2.25 0.4044 

Heart rate    

Left index finger 72.51±12.63 72.16±13.49 0.8192 

     Left middle 
finger 72.72±12.68 70.05±11.93 0.0684 

     Left hand  
  average value 72.43±12.17 71.10±11.93 0.3409 

     Right index 
finger 72.78±11.81 71.16±12.49 0.2503 

     Right middle 
finger 73.15±12.95 70.18±11.82 0.0444 

     Right hand  
  average value 72.83±11.75 70.67±11.52 0.1093 

Average value of  
both hands 72.63±11.68 70.92±11.46 0.1994 

 



Table 4 Characteristics of patients with severe, moderate, and none-coronary 
heart disease 

Characteristics 

Without 
coronary 

heart disease 
(150 test 
subjects) 

With moderate 
coronary heart 

disease  
(81 test 

subjects) 

With severe 
coronary 

heart disease 
(69 test 

subjects) 

P value 

Age 63.36±12.82 65.54±12.42 65.15±12.16 0.3830 

Male (%) 83.33 82.72 88.41 0.5655 

Weight and height 
(kg/m2) 

25.88±3.54 26.22±3.65 25.70±3.38 0.6437 

Blood pressure (%) 56.16 67.90 68.12 0.1104 

Diabetic (%) 24.49 23.46 42.03 0.0150 

Hyperlipidemia (%) 77.30 69.14 71.64 0.3749 

Smoker (%) 12.67 17.28 2.90 0.0205 

Drinker (%) 12.00 17.28 13.04 0.5288 

 



Table 5 Rossmax SB200 APG value of patients with severe, moderate, and 
none-coronary heart disease SpO2 comparison 

Characteristics 

 (人數人數人數人數=150) 
Without 

coronary heart 
disease (150 
test subjects) 

With 
moderate 
coronary 

heart disease 
(81 test 

subjects) 

With severe 
coronary 

heart disease 
(69 test 

subjects) 

P 
value 

APG Index     

Left index 
finger 

2.37±0.82 2.59±2.45 2.45±0.87 0.1747 

Adjusted 2.39±0.07 2.57±0.09 2.44±0.10 0.3032 

     Left middle 
finger 

2.21±0.71 2.46±0.83 2.45±0.83 0.0325 

     Adjusted 2.23±0.07 2.45±0.08 2.44±0.09 0.0685 

Left hand  
   average value 

2.29±0.69 2.53±0.71 2.45±0.76 0.0405 

     Adjusted 2.31±0.05 2.51±0.08 2.44±0.08 0.1064 

     Right index 
finger 

2.35±0.80 2.40±0.87 2.30±0.73 0.7664 

Adjusted 2.38±0.06 2.38±0.09 2.29±0.09 0.7048 

     Right middle 
finger 

2.23±0.67 2.31±0.76 2.30±0.71 0.6392 

Adjusted  2.25±0.06 2.30±0.08 2.30±0.08 0.8679 

Right hand  
  average value 

2.28±0.63 2.30±0.57 2.36±0.73 0.7154 

    Adjusted       2.31±0.05 2.34±0.07 2.29±0.07 0.8963 

 Average value    
of both hands 

2.29±0.59 2.45±0.65 2.38±0.58 0.1377 

Adjusted 2.31±0.05 2.43±0.06 2.36±0.07 0.3395 

*Adjusted age and hypertension 



Table 6 Rossmax SB200 APG value of patients with severe, moderate, and 
none-coronary heart disease SpO2 and heart rate comparison 

Characteristics 

Without 
coronary heart 

disease (150 
test subjects) 

With 
moderate 
coronary 

heart disease 
(81 test 

subjects) 

With severe 
coronary 

heart disease 
(69 test 

subjects) 

P 
value 

SpO2     

Left index 
finger 

97.27±1.76 97.40±1.65 97.33±1.64 0.8493 

     Left middle 
finger 

97.08±2.69 97.61±1.33 97.52±1.29 0.1402 

Left hand  
     average value 

97.19±1.95 97.51±1.38 97.43±1.29 0.3469 

     Right index 
finger 

97.08±2.50 97.54±1.45 97.33±1.64 0.2695 

     Right middle 
finger 

97.19±2.63 97.86±1.25 96.36±10.99 0.2765 

     Right hand 
average value 

97.15±2.42 97.70±1.26 97.84±5.64 0.2577 

  Average value 
of both hands 

97.17±2.14 97.60±1.29 97.13±3.00 0.3104 

 

Heart rate     

Left index 
finger 

72.51±12.63 71.08±14.02 73.42±12.83 0.5367 

     Left middle 
finger 

72.72±12.68 69.15±12.27 71.09±11.52 0.1204 

Left hand  
   average value 

72.43±12.17 70.11±12.31 72.25±11.45 0.3545 

     Right index 
finger 

72.78±11.81 69.81±12.60 72.72±12.26 0.1784 



     Right middle 
finger 

73.15±12.95 69.16±11.57 71.36±12.08 0.0741 

 Right hand  
   average value 

72.83±11.75 69.49±11.57 72.04±11.40 0.1138 

Average value 
of both hands 

72.63±11.68 69.86±11.61 72.15±11.25 0.2128 

 
 


