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內容大綱
• 如何製作「表1」

• 列聯表分析(卡方檢定、危險對比值odds ratio)

• 計算疾病的頻率(發生率)
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世代研究：探討疾病的發生率及風險
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Temporality
Causes Disease Occurrence

判定因果關係的必要條件之一

No Disease New Cases

Temporality

Time



定性資料
• 研究主題(流病)

–疾病、傷害、殘障、死亡
• 兩分變項 (Binary  variables)

• 頻率量數 (frequency measure)
–率、比率 (Rate)

–分率(Proportion)

–比值(Ratio)
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Rates
• Time into the denominator

– speed (kilometers per hour)
• 120 kilometers in 2 hours

– average speed : 60 km/hr.

• Health outcomes
– "rates" are actually proportions

• mortality rate / attack rate / case-fatality rate
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http://sphweb.bumc.bu.edu/otlt/MPH-Modules/PH717-QuantCore/PH717_BasicQuantitativeConcepts/PH717_BasicQuantitativeConcepts4.html



Rates
• Like a true rate

– incidence rates or incidence density
• the number of health outcomes

• the total exposure time (i.e., time at risk)
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X = when disease occurred

IR = 
𝟑

𝟏𝟎𝟎 𝑷𝒀𝒔

Time
at Risk

Total = 100 person-years



Incidence rate
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專業期刊會如何呈現?



Incidence rate     如何計算?
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(per 1000 person-years) 
失智症的發生率 =   

失智症的發生數
總追蹤人年

∗1000

發生率的95% CI (Lower) = A  × Lower

發生率的95% CI (Upper) = A  × Upper

Dementia (rate) =  
Dementia

F/U dementia year
∗1000

𝟏𝟎𝟎𝟎

F/U dementia year (總追蹤人年)

dementia – ( 𝒅𝒆𝒎𝒆𝒏𝒊𝒕𝒂 ∗ 𝟏. 𝟗𝟔)

dementia + ( 𝒅𝒆𝒎𝒆𝒏𝒊𝒕𝒂 ∗ 𝟏. 𝟗𝟔)



動手算算看 (Incidence rate )
• Excel計算
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DM
(N=100)

Non-DM
(N=900)

Dementia
(N=13)

Dementia
(N=10)

Total  75 person-years

Total  925 person-years

課程範例I-2.xlsx
【發生率計算】



Proportions
• Relates a part to a whole

• Total class size is 100 (20 male / 80 female)
– The proportions of 

• Male is 20/100 or 20%

• Female is 80/100 or 80%

• 44 died / 79 lived
– Proportion (died) : 44/(44+79) = 0.36 or 36%

• “case-fatality” rate
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died
36%

lived
64%

Male
20%

Female
80%



Prevalence (proportions)

• 點盛行率(期盛行率)
– 某個時間點(或期間)，患某病的所有病例數佔全人口數的比例

– 呈現方式
• 百分比 (%)或分數

• 每一萬人或每十萬人患病的人數

• Prevalence is low (<10%)
– Prevalence = incidence × duration
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Period prevalence =   
Number of cases that existed in a given period

Number of people in the population during this period
(proportion) 



Simple Ratios
• A class

– 20 male students and 80 female students

• The ratio of men to women
– 20:80 (20/80)

– 1:4 ratio (1/4 ratio)

– 0.25
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Male
20

Female
80

年 男嬰 女嬰 性比例

一○八年 90812 84262 107.8
一○九年 83748 77540 108.0
一一○年 81220 75799 107.2
一一一年 71208 66205 107.6
一一二年 69453 64442 107.8

資料來源：內政部戶政司。

更新日期：2024/6/10

性比例=(男性人口數÷女性人口數)×100
意思：每一百個女性人口，有多少個男性人口?

資料來源：國家發展委員會中華民國人口推估 (更新日期：2024/10/17) (下載日期：2024/11/07) (查詢年份：2019-2023)
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頻率量數 (frequency measure)
率、比率 (Rate) 分率 (Proportion) 比值 (Ratio)

兩個數量相除所得的值

分母 可以包含時間 可以包含時間 不包含時間

單位
有單位

(人年數, 年-1)
不一定有單位 無單位

定義 分子 < 分母 分子 < 分母 分子 ≠ 分母 (互斥)

範圍 零和無限大 (0 ≤ Rate ≤ ∞ ) 0 ≤ Proportion ≤ 1 無大小的限制

例子
發生率

Incidence rate

盛行率、死亡率、致死率
Incidence proportion,

Prevalence rate (proportion)

比值、風險比
20:80 或 20/80 或

0.25
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100 
𝒄𝒂𝒔𝒆𝒔

𝒑𝒆𝒓𝒔𝒐𝒏−𝒚𝒆𝒂𝒓

10,000 
𝒄𝒂𝒔𝒆𝒔

𝒑𝒆𝒓𝒔𝒐𝒏−𝒄𝒆𝒏𝒕𝒖𝒓𝒚

Probability that disease develops within a specified time interval

Incidence proportion = 
σ𝒑𝒆𝒓𝒔𝒐𝒏𝒔 𝒊𝒏𝒅𝒊𝒗𝒊𝒅𝒖𝒂𝒍 𝒑𝒓𝒐𝒑𝒐𝒓𝒕𝒊𝒐𝒏𝒔

𝒊𝒏𝒊𝒕𝒊𝒂𝒍 𝒔𝒊𝒛𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒑𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏
= Τ𝑨 𝑵



Risk calculations in a cohort study
Disease

develops
Disease dose not 

develop
Totals

Incidence Rates of 
Disease

First select
Exposed a b a + b

𝒂

𝐚 + 𝒃

Not exposed c d c + d
𝒄

𝐜 + 𝒅
𝑎

𝑎+𝑏
= Incidence in exposed

𝑐

𝑐+𝑑
= Incidence in non-exposed

Relative risk (RR) = 
𝐼𝑛𝑐𝑖𝑑𝑒𝑛𝑐𝑒 𝑖𝑛 𝑒𝑥𝑝𝑜𝑠𝑒𝑑

𝐼𝑛𝑐𝑖𝑑𝑒𝑛𝑐𝑒 𝑖𝑛 𝑛𝑜𝑛−𝑒𝑥𝑝𝑜𝑠𝑒𝑑
= 
(

𝑎

𝑎+𝑏
)

(
𝑐

𝑐+𝑑
)

• RR=1, No association

• RR>1, Positive association (possibly causal)

• RR<1, Negative association (possibly protective)

14Gordis, L. 2004. Epidemiology. ELSEVIER. Page 180



Risk calculations in a cohort study
Hypothetical cohort study, the relation of smoking to the development of coronary 
heart disease over a 1-year period.

CHD
develops

CHD 
Dose not 
develop

Totals
Incidence 
per 1,000 
per Year

Smoke 84 2,916 3,000
84

3000
∗1000 = 28.0 per 1,000

Do not smoke 87 4,913 5,000
87

5000
∗1000 = 17.4 per 1,000

15Gordis, L. 2004. Epidemiology. ELSEVIER. Page 180

Relative risk (RR) = 
𝐼𝑛𝑐𝑖𝑑𝑒𝑛𝑐𝑒 𝑖𝑛 𝑒𝑥𝑝𝑜𝑠𝑒𝑑

𝐼𝑛𝑐𝑖𝑑𝑒𝑛𝑐𝑒 𝑖𝑛 𝑛𝑜𝑛−𝑒𝑥𝑝𝑜𝑠𝑒𝑑
= 
28.0

17.4
= 1.61



Case-Control study
First Select

Cases
(With Disease)

Controls
(Without Disease)

Odds

Then Measure 
Past Exposure

Were exposed a b
𝑎

𝑏
(exposed)

Were not exposed c d
𝑐

𝑑
(non-exposed)

Odds
𝑎

𝑐
(case, disease)

𝑏

𝑑
(control, without disease)

Odds ratio (OR) = 
𝑂𝑑𝑑𝑠 𝑒𝑥𝑝𝑜𝑠𝑒𝑑

𝑂𝑑𝑑𝑠 𝑛𝑜𝑛−𝑒𝑥𝑝𝑜𝑠𝑒𝑑
= 

Τ𝑎 𝑏

Τ𝑐 𝑑
= 
𝑎𝑑

𝑏𝑐

Odds ratio (OR) = 
𝑂𝑑𝑑𝑠 (𝑐𝑎𝑠𝑒,𝑑𝑖𝑠𝑒𝑎𝑠𝑒)

𝑂𝑑𝑑𝑠 (𝑐𝑜𝑛𝑡𝑟𝑜𝑙,𝑤𝑖𝑡ℎ𝑜𝑢𝑡 𝑑𝑖𝑠𝑒𝑎𝑠𝑒)
= 

Τ𝑎 𝑐

ൗ𝑏 𝑑
= 
𝑎𝑑

𝑏𝑐

16Gordis, L. 2004. Epidemiology. ELSEVIER. Page 182

• OR=1, No association
• OR>1, Positive association (possibly causal)
• OR<1, Negative association (possibly protective)



Relative risk & Odds Ratio

17Gordis, L. 2004. Epidemiology. ELSEVIER. Page 184

Develop
Disease

Do Not
Develop
Disease

Exposed 200 9800 10,000

Not Exposed 100 9900 10,000

Relative risk (RR) 

=  
200/10000

100/10000

= 2

Odds ratio (OR) 

=  
200∗9900

100∗9800

= 2.02

≈
罕見疾病

Develop
Disease

Do Not
Develop
Disease

Exposed 50 50 100

Not Exposed 25 75 100

Relative risk (RR) 

=  
50/100

25/100

= 2

Odds ratio (OR) 

=  
50∗75

25∗50

= 3

≠

a b

c d



動手算算看 (Odds Ratio)

18Gordis, L. 2004. Epidemiology. ELSEVIER. Page 186

Case-Control Study

First Select

CHD Cases Controls

Past
Exposure

Smokers 112 176

Non smokers 88 224

Odds Ratio (OR) = ?
課程範例I-2.xlsx
【OR計算】



Odds Ratio

19Gordis, L. 2004. Epidemiology. ELSEVIER. Page 185-187

Unmatched study (10 cases and 10 controls)

Cases Control

Exposed 6 3

Non Exposed 4 7

Matched study (10 cases and 10 matched controls)

Control

Exposed Non Exposed

Case
Exposed 2 4

Non Exposed 1 3

Odds ratio =  
𝑎𝑑

𝑏𝑐
= 

6∗7

3∗4
=3.5 Odds ratio (matched pairs) =  

𝑏

𝑐
=  

4

1
= 4

a b

c d



資料分類
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資
料

質化
(定性)

量化
(定量)

• 名義
• 序位

• 離散
• 連續

資料呈現

mean ± SD median (IQR)
Age 81.3 ± 6.6 82.7 (76.5-86.5)
eGFR (ml/min per 1.73m2) 39.5 ± 14.9 43.4 (29.9-52.2)
MNA-SF 12.3 ± 2.1 13 (11-14)
Timed Up and Go test (sec) 20.7 ± 11.6 18 (14-24)

n (%) n (%)
CKD stage Male 232 (70.1%)

CKD 3A 147 (44.4%)
CKD 3B 101 (30.5%) Medications
CKD 4 52 (15.7%) Diuretics 251 (75.8%)
CKD 5 31 (9.4%) MRA 80 (24.2%)

Heart condition β-blocker 209 (63.1%)
Non-HF 254 (76.7%) ACEI or ARB 249 (75.2%)
HFpEF 45 (13.6%) Anti-platelet agents 226 (68.3%)
HFrEF 32 (9.7%) Anti-coagulants 62 (18.7%)



專業期刊中
Table 1如何呈現?
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資料整理
• 列聯表

–各分類次數
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CKD
CKD 3A CKD 3B CKD 4 CKD 5

Sex
Male 101 71 39 21

Female 46 30 13 10

NO CKD HC Death sex Med1 Med2 …
0001 3 1 0 1 0 0
0005 3 1 0 0 0 0
0013 2 3 0 1 1 1
0018 2 1 0 1 0 0
0021 2 1 0 1 0 0
0023 4 1 1 1 1 1
0024 2 1 0 1 0 0
0027 4 1 0 0 1 0
0029 4 1 1 0 1 0
0052 2 1 0 0 1 0



Chi-square (χ2 ) test
• 獨立性檢定

–兩組類別變數是否獨立(是否有關聯)

• 適合度檢定
–分佈比例是否一致
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Chi-square (χ2 ) test
• 獨立性檢定

–兩組類別變數是否有關聯
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觀察值(O) 期望值(E) 

有病 沒病 有病 沒病

抽菸 A B A+B 抽菸
(A+B)(A+C) (A+B)(B+D)

N N

不菸 C D C+D 不菸
(A+C)(C+D) (B+D)(C+D)

N N

A+C B+D N

•每一細格觀察值(O)偏離期望值(E)的程度=(O-E)/E

•避免負號(取平方)

• χ2 =Σ(O-E)2/E

• 80%以上細格期望值>5
–小樣本或未達到

• Fisher’s Exact test



練習範例
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練習範例
• Chi-square (χ2 ) test

– Excel
• CHISQ.TEST()

– SPSS
• 分析→描述性統計→交叉表
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課程範例I-2.xlsx
【OR計算】
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練習範例-SPSS (Crosstabs)
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練習範例-SPSS (Crosstabs)
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練習範例-SPSS (Crosstabs)
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練習範例-SPSS (Crosstabs)
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練習範例-SPSS (Crosstabs-OR)
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a b

c d
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問卷調查


