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大綱

•單變項與多變項迴歸

• ROC curve
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Logistic regression definition

•結果變項二元分類資料(0 or 1)       預測1的機率

•自變項為類別變數或連續變數

自變項
(Independent variable)

結果變項
(Dependent variable)

年齡
吸菸
手術方式

慢性病(有/無)
肺癌(有/無)
手術成功(成功/失敗)
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Logistic regression definition

• 單變項迴歸表示式

• 多變項迴歸表示式

• 自變數 (X) 對依變數 (Y) 的影響是以指數的方式做變動
➢不需要常態分配的假設

• 使用「最大概似函數估計法 (Maximum Likelihood Estimation) 」做
參數估計

ln
𝑝

1 − 𝑝
= 𝛽0 + 𝛽1𝑋

ln
𝑝

1 − 𝑝
= 𝛽0 + 𝛽1𝑋1+ 𝛽2𝑋2+ ……………… + 𝛽𝑘𝑋𝑘

0
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Odds ratio (OR)

Case Control

Yes a b

No c d

Outcome

Exposure

Case Control

Yes 37 4

No 180 64

FH genetic
variation

CVD/Mortality

= =
37 × 64

4 × 180

=
2368

720

= 3.29

Lee, W. J., Chuang, H. N., Chen, Y. M., Liang, K. W., Tung, H., Chen, J. P., Lee, I. T., Wang, J. S., Lin, C. H., Lin, H. J.,
Sheu, W. H., Lee, W. L., & Hsiao, T. H. (2021). Familial Hypercholesterolemia Genetic Variations and Long-Term 
Cardiovascular Outcomes in Patients with Hypercholesterolemia Who Underwent Coronary Angiography. Genes, 
12(9), 1413.

➢ OR=1, No association

➢ OR>1, Risk factor

➢ OR<1, Protective  factor
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Logistic regression example-1

•探討角膜生物力學特性預測青光眼的風險

Chou, C. C., Shih, P. J., Wang, C. Y., Jou, T. S., Chen, J. P., & Wang, I. J. (2022). Corvis Biomechanical Factor 
Facilitates the Detection of Primary Angle Closure Glaucoma. Translational vision science & technology, 11(10), 7.
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Logistic regression SPSS dataset
Outcome ( 0 or 1)
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Logistic regression SPSS analysis-1

分析>迴歸>二元Logistic
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Logistic regression SPSS analysis-2
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Logistic regression SPSS output

OR

經多變項調整後，
CBiF每增加1個單位罹患青光眼的風險降低 0.029 倍
且達統計差異 (p=0.002) 。
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Logistic regression example-2

•探討Brain Image對於大腦皮質下

區域失智症的影響

➢Adjusted model

➢age, sex and CCI
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Lin, C. Y., Jhan, S. R., Lee, W. J., Chen, P. L., Chen, J. P., Chen, H. C., & Chen, T. B. (2021). Imaging Markers of 
Subcortical Vascular Dementia in Patients With Multiple-Lobar Cerebral Microbleeds. Frontiers in neurology, 12, 
747536.



Logistic regression SPSS dataset
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Logistic regression SPSS analysis
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Logistic regression SPSS output

14

經性別、年齡和CCI調整後，
Subcortical_ARWMC每增加1個單位罹患失智症的風險增加 2.029 倍
且達統計差異 (p=0.005) 。



Multinomial Logistic Regression 

•結果變項為類別變數，而且超過兩種以上

•自變項為類別變數或連續變數
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Multinomial Logistic Regression example
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Mphekgwana, P. M., Sono-Setati, M. E., Mokgophi, T. V., Kifle, Y. G., Madiba, S., & Modjadji, P. (2023). Retrospective Analysis of the Outcome of Hospitalized COVID-19 Patients with 
Coexisting Metabolic Syndrome and HIV Using Multinomial Logistic Regression. International journal of environmental research and public health, 20(10), 5799.



Multinomial Logistic Regression SPSS dataset
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gene

type

預設數值大
→Reference

探討基因突變對不同
組織類型的肺癌發生
風險的關係



Multinomial Logistic Regression SPSS analysis-1
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分析>迴歸>多項式Logistic



Multinomial Logistic Regression SPSS analysis-2
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0 = Control

1 = Adenocarcinoma

2 = SCC

3 = LCC

✓ Control vs. Adenocarcinoma

✓ Control vs. SCC

✓ Control vs. LCC



Multinomial Logistic Regression SPSS output
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OR

有基因突變比沒有基因突變，
發生風險分別為腺癌有 14.667 倍、鱗狀細胞癌有 3.667 倍、
大細胞癌有 8.963 倍且皆達統計差異。



From log odds to probability

• Logistic regression model with 1 predictor X
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ln
𝑝

1 − 𝑝
= 𝛽0 + 𝛽1𝑋

Intercept

Probability of having the outcome

Log odds

Odds of the outcome

When X = 0, the intercept β0 is the log of the odds of having the outcome 

https://quantifyinghealth.com/interpret-logistic-regression-intercept/

https://quantifyinghealth.com/interpret-logistic-regression-intercept/


From log odds to probability
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ln
𝑝

1 − 𝑝
= 𝛽0 + 𝛽1𝑋

𝑝

1 − 𝑝
= ⅇ𝛽0+𝛽1𝑋

𝑝 = ⅇ𝛽0+𝛽1𝑋 − 𝑝ⅇ𝛽0+𝛽1𝑋

𝑝 1 + ⅇ𝛽0+𝛽1𝑋 = ⅇ𝛽0+𝛽1𝑋

𝑝 =
ⅇ𝛽0+𝛽1𝑋

1+ⅇ𝛽0+𝛽1𝑋
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SPSS dataset probability



ROC curve

• 使用時機
➢當開發新的檢驗方法，無法決定臨界值 (Cut-off value)

➢利用連續數值預測結果 (二元分類)

✓比較不同Biomarker (Aβ42/t-tau) 預測認知功能有無下降

• 目的
➢將連續數值決定臨界值

➢用來比較不同工具的好壞

• 最適切點 (Youden Index = Sensitivity + Specificity -1)

➢Sensitivity + Specificity 最大的點

➢0-1 之間，越接近 1 越好

24

pIP10.1

0 20 40 60 80 100

0

20

40

60

80

100

100-Specificity

S
e
n
si

tiv
ity

 Sensitivity: 78.0
 Specificity: 70.8
 Criterion : >382.68



Area under the ROC Curve
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AUC Discrimination

0.5 沒有鑑別力

0.7+ 可接受的鑑別力

0.8+ 好的鑑別力

0.9+ 非常好的鑑別力

Ref: https://reurl.cc/288Xr9

https://reurl.cc/288Xr9


診斷工具指標
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Gold Standard Test
Total

Disease Control
Screen test
Positive a b a+b
Negative c d c+d

Total a+c b+d a+b+c+d



Likelihood ratio 
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ROC example

•利用高光譜影像評估皮膚狀況是否預測硬皮症
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Rheumatology 59.11 (2020): 3201-3210.



ROC SPSS dataset
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ROC SPSS analysis
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分析>ROC曲線



ROC SPSS output
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AUC



Youden Index

• Youden Index = sen + spe – 1

•新增spe欄位, 公式為1 – (1 – specificity)

•將 sen + spe – 1 欄由大至小排序
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Medcalc ROC-1
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分析>ROC curves>ROC curve analysis

https://www.medcalc.org/download/

https://www.medcalc.org/download/


Medcalc ROC-2
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Medcalc ROC-2
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Medcalc ROC-3
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分析>ROC curves> Comparison of 

ROC curves



Medcalc ROC-4
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