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內容大綱
• 單組及兩組以上連續型變數的描述及比較

(Parametric test)

• 單組及兩組以上連續型變數的描述及比較

(Non-parametric test)
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醫學研究常用統計
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Meaney C, Moineddin R, Voruganti T, O'Brien MA, Krueger P, Sullivan F. (2016). Text mining describes the use of statistical and 
epidemiological methods in published medical research. Journal of Clinical Epidemiology, 74, 124-132.



Statistical method (Continuous data)
Continuous

data 
Two 

groups
Three 
groups

Correlation

獨立樣本 相依樣本 獨立樣本

Parametric
Independent 

T-test
Paired T-test ANOVA

Pearson 
correlation

Nonparametric
Mann-Whitney 

U test

Wilcoxon
signed-rank 

test

Kruskal-Wallis 
test

Spearman 
rank correlation
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Mean and Median
➢Nonparametric
• Rank
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➢Mean
• Sensitive to extreme values

https://observablehq.com/@mattiasvillani/how-the-mean-and-median-are-affected-
by-extreme-observation

NO Height Rank Group

1 212 9 1

2 151 1 1

3 155 4 1

4 159 8 1

5 152 2 2

6 153 3 2

7 156 5 2

8 157 6 2

9 158 7 2



Parametric vs Non-parametric test

Parametric test Non-parametric test

優點

• Power較高 • 不需要為常態分佈

• 以真實觀察值統計 • 樣本數小

• 對於測量誤差較不敏感

缺點

• 需要常態分佈 • Power較低，且需要較多樣本數才能達顯
著差異• 樣本數大

• 容易有測量誤差 • 計算依據Rank而非真實數值
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PubMed : non-parametric test
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Test of Normality
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點選步驟：分析→描述性統計→探索
1

2

3

4

6

5

7

8

H0：常態分佈
H1：非常態分佈

Kolmogorov-Smirnov test, n ≥ 50
Shapiro-Wilk test, n < 50



Two groups-獨立樣本

Independent T-test Mann-Whitney U test

Test • Mean • Median

Data • Normal distribution • Non-normal distribution
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Independent T-test

• Independent variable
– Diseased / Functioning (Two groups)

• Dependent variable 
– Age (Continuous)
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Example

Wu SY, Chen G. (2021). A long-term treatment outcome of intentional replantation in Taiwanese population. Journal of the Formosan Medical Association, 120(1), 346-353. 
https://doi.org/10.1016/j.jfma.2020.05.017



Independent T-test
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SPSS dataset



Independent T-test (SPSS analysis)
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點選步驟：分析→比較平均數法→獨立樣本T檢定
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Independent T-test (SPSS output)
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Levene’s test
H0：變異數相等
H1：變異數不相等

T test result：
t = -0.354, p = 0.724



Mann-Whitney U test 

• Independent variable
– Experimental Group / Control Group (Two groups)

• Dependent variable 
– Age, Height (cm), Weight (kg), BMI, NIHSS score, HbA1C (%)… (Continuous)
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Example

Lee YH, Ko LW, Hsu CY, Cheng YY. (2023). Therapeutic Effects of Robotic-Exoskeleton-Assisted Gait Rehabilitation and Predictive Factors of Significant Improvements in Stroke Patients: A Randomized 
Controlled Trial. Bioengineering, 10(5), 585. https://doi.org/10.3390/bioengineering10050585



Mann-Whitney U test 
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SPSS dataset



Mann-Whitney U test (SPSS analysis)
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點選步驟：分析→無母數檢定→歷史對話記錄→2個獨立樣本
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Mann-Whitney U test (SPSS output)
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Mann-Whitney U test (SPSS output)
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描述性資料 (SPSS analysis)
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點選步驟1：資料→分割檔案

…….
…….
…….
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點選步驟2：分析→描述性資料→次數分配表

描述性資料 (SPSS analysis)
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2
3

4

5



Mann-Whitney U test (SPSS output)
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描述性資料 (SPSS analysis)
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點選步驟3(取消分割)：資料→分割檔案

…….
…….
…….

1

2

3



Two groups-相依樣本

Paired T-test Wilcoxon signed-rank test

Test • Mean • Median

Data
• 配對樣本
• Normal distribution

• 配對樣本
• Non-normal distribution
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Paired T-test

• Independent variable
– Before / After (Paired)

• Dependent variable 
– BMI (Continuous)

24

Example

Before After
p value

mean±SD mean±SD
BMI 22.11±1.66 22.11±1.66 0.993
Paired t test. *p<0.05.

H0：μd=0
H1：μd≠0



Paired T-test
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SPSS dataset



Paired T-test (SPSS analysis)
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點選步驟：分析→比較平均數法→成對樣本T檢定
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2
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Paired T-test (SPSS output)
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Wilcoxon signed-rank test

• Independent variable
– Admission / Discharge (Paired)

• Dependent variable 
– MRS, ADLs, IADLs, FOIS, MNA, BBS, 

FMA-modified sensation, FMA-
motor, MMSE… (Continuous)
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Example

Weng SC, Hsu CY, Shen CC, Huang JA, Chen PL, Lin SY. (2022). Combined Functional Assessment for Predicting Clinical Outcomes in Stroke Patients After Post-acute Care: A Retrospective Multi-
Center Cohort in Central Taiwan. Front Aging Neurosci, 14, 834273. 



Wilcoxon signed-rank test
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SPSS dataset



Wilcoxon signed-rank test (SPSS analysis)
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點選步驟：分析→無母數檢定→歷史對話記錄→2個相關樣本
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Wilcoxon signed-rank test (SPSS output)
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Three groups-獨立樣本

One-way ANOVA test Kruskal-Wallis test

Test • Mean • Median

Data • Normal distribution • Non-normal distribution
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One-way ANOVA test

• Independent variable
– Non-tx / Tx-A / Tx-B (Three groups)

• Dependent variable 
– Age (Continuous)

33

Example

Non-tx Tx-A Tx-B
p value

mean±SD mean±SD mean±SD

Age 27.00±3.95 26.00±3.95 29.00±3.95 <0.001

ANOVA test. *p<0.05.
H0：μ0=μ1=μ2(=μ)
H1：μi不全等



One-way ANOVA test
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SPSS dataset



One-way ANOVA test (SPSS analysis)

35

點選步驟：分析→比較平均數法→單因子變異數分析
1

2

3

4



One-way ANOVA test (SPSS analysis)
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點選步驟：分析→比較平均數法→單因子變異數分析

5
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One-way ANOVA test (SPSS output)
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Non-tx、Tx-A、Tx-B的
年齡不全等，可得知哪
兩組不相等嗎?

p > 0.05→三組變異數無差異(同質性)

如果違反同質性假設，則用Welch結果，取代ANOVA結果



One-way ANOVA test (SPSS output)
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組數超過兩組 (Post Hoc Tests)

• Pairwise comparison (兩兩相比)
– 3組(A,B,C)檢定比較

• 重複檢定3次 (A/B、A/C、B/C)

– 4組(A,B,C,D)檢定比較
• 重複檢定6次 (A/B、A/C 、A/D、B/C、B/D、C/D)
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H0：μ0=μ1=μ2 (=μ)
H1：μi不全等

→至少有一組平均值不相等
非所有平均值均不相等

誤用T test



組數超過兩組 (Post Hoc Tests)
• 應用ANOVA test，誤用T test

– T test正確機率：1-α

–當檢定重複檢定k次
• Accurate：(1-α)k

• Type I error：1-(1-α)k
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真實情形

H0 is true H1 is true

研
究
結
果

H0 is 
true

Accurate
(1-α)

Type II error
(β)

H1 is 
true

Type I error
(α)

Accurate
(1-β)

# of popl. n Overall Type I error

3 3 0.1426

4 6 0.2649

5 10 0.4013

6 15 0.5367



組數超過兩組 (Post Hoc Tests)
• Post Hoc Tests (常見)

– Tukey HSD
• 兩兩單純比較

– Scheffe method
• 複雜多重比較 (較保守)

– Bonferroni method
• 重覆檢定次數不多 (較嚴格)

– Least squares difference method (LSD)
• 不會調整多重比較的誤差率 (α error上升)
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Kruskal-Wallis test

• Independent variable
– Normal / Osteopenia / Osteoporosis 

(Three groups)

• Dependent variable 
– Charlson Comorbidity Index, 

Functional capacity, Handgrip 
strength, 6-meter walking speed, 
Timed Up and Go test 
(sec)…(Continuous)
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Example

Chou YY, Lin CF, Lee YS, Weng SC, Kuo FH, Hsu CY, Lin SY. (2023). The associations of osteoporosis and possible sarcopenia with disability, nutrition, and cognition in community-dwelling older adults.
BMC Geriatr, 23 (1), 730. https://doi.org10.1186/s12877-023-04431-x.



Kruskal-Wallis test
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SPSS dataset



Kruskal-Wallis test (SPSS analysis)
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點選步驟1：分析→無母數檢定→歷史對話記錄→K個獨立樣本
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Kruskal-Wallis test (SPSS analysis)
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點選步驟2：分析→無母數檢定→獨立樣本
1

2

3

4

6

5



Kruskal-Wallis test (SPSS output)
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點選
步驟1

點選
步驟2



Kruskal-Wallis test (SPSS output)
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點選
步驟2



Pearson 
correlation

Spearman rank
correlation

Distribution • Normal distribution • Skewed distribution

Types of Data • Continuous
• Ordinal
• Continuous
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Correlation



相關
• 兩個連續變項之間的關係

• 相關強度
– Range (-1 to 1)

49

r = +1 
(Perfect positive correlation)  

r = -1 
(Perfect negative correlation)  

0 < r < 1 
(Positive correlation)  

-1 < r < 0 
(Negative correlation)  

r  close to 0
(Weak or no association)

相關係數 相關

1 完全

相關

0.70 - 0.99 高度

0.50 - 0.69 中度

0.25 - 0.49 低度

0.00 - 0.24 無



Pearson correlation (SPSS analysis)
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點選步驟：分析→相關→雙變數
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4

5



Spearman rank correlation
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Example

Chang TG, Yao YT, Hsu CY, Yen TT. (2024). Exploring the interplay of depression, sleep quality, and hearing in tinnitus-related handicap: insights from polysomnography and pure-tone audiometry.
BMC Psychiatry, 24 (1), 459. https://doi.org10.1186/s12888-024-05912-y.



Spearman rank correlation
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SPSS dataset



Spearman rank correlation (SPSS analysis)
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點選步驟：分析→相關→雙變數
1

2 3

4

5



Spearman rank correlation (SPSS output)
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Summary

Parametric test Non-parametric test

Two groups 
(Independent)

• Independent T-test • Mann-Whitney U test

Two groups 
(Dependent)

• Paired T-test • Wilcoxon signed-rank test

Three groups 
(Independent)

• ANOVA test • Kruskal-Wallis test

Correlation • Pearson correlation • Spearman rank correlation
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課程問卷生統小組：統計方法教育訓練


