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實證醫學的五個步驟  

1) Ask an answerable question﹝問可以回答的問題﹞ 
2) Search for the best evidences﹝搜尋最佳證據﹞ 
3) Critically appraise those evidences﹝嚴格的文獻評讀﹞ 
4) Apply to the patient﹝臨床應用﹞ 
5) Evaluate our performance﹝評估與稽核以上步驟﹞ 





• 此回顧是否問了一個清楚明確的問題 ? 
 

   是否文有對題 ? 
 

從文章標題、摘要 (Abstract)中的研究目的 
(objective)、前言or背景 (background)最後一、二
段的地方找答案，以PICO (patient, intervention, 
comparison, outcome)的方式思考。 









• 作者是否收納適當的研究類型？ 
 

• 可以在 Methods 中的 inclusion and exclusion 
criteria 中找到答案。 
 

• The inclusion or exclusion of studies in a systematic 
review should be clearly defined. Randomized 
controlled trial is preferred for papers evaluating 
interventions. 











• 作者有沒有收錄所有重要、相關的研究？ 
 

• 要找Methods中文獻搜尋的部分，看搜尋的資料庫 
(database)是否足夠？搜尋的關鍵字是否適當、無遺漏？作
者是否無所不用其極的去尋找所有可能的文獻 (包括發表的、
未發表的、只發表在學會的、從別人 review文章 reference
挖的、非英文的、寫信去找作者要資料的等等)？ 
 

• 在Results中可看到作者收錄與排除多少文章，並說明其理由
。 















• 作者是否有評估收納研究的品質？ 
 

可以在方法 (Methods)中品質評估 (quality 
assessment)的部分找到答案。 

 

常用的文獻品質評比工具包括Cochrane Risk of Bias 
(RoB) Tool、Jadad scale等，並且需要至少兩個獨立
作業的評讀者來執行這項工作。 













• 作者若把各個研究的結果合併起來，這樣的合併是
合理的嗎？   (從 methods 及 results 中去找。) 
 

• Are the results similar from study to study ?  Any 
heterogeneity(異質性)? 

• Fixed-effect model or random-effects model ?  
• If heterogeneity exist, discuss the reason. 

 



Heterogeneity(異質性) 
• 不是所有的系統性回顧都適合把結果合併成一個值，

變成統合分析 (meta-analysis)。如果這些收納的研
究彼此間研究設計差異太大(不同病患族群、不同治療
藥物、不同結果評估等)，就不適合揉在一起做meta-
analysis，而應該到系統性回顧就止步。 
 

• 異質性(heterogeneity)太大時，應該先找出可能的原
因，找出哪些不適合的研究，重新評估，選擇分開分
析，做次群組分析 (subgroup-analysis)，或分析時
予以刪除，或闡述各自研究結果即可，不須合併。 



Heterogeneity(異質性) 

• Methods use to define heterogeneity: 
1) Eyeball test 
2) Cochran's Q test (Cochran Chi-squared 

test)(X2) 
3) I² test 
4) Tau2 test (for random-effects model) 



Eyeball test for Heterogeneity  

Forest Plot (森林圖) 



Eyeball test for Heterogeneity  



Cochran's Q test (Cochran 
Chi-squared test) 

• P > 0.1 --- no heterogeneity 
• P < 0.1 --- heterogeneity exist 
• P near 0.1: 
   Cochran Q/df > 1 --- possible heterogeneity 
   Cochran Q/df < 1 --- heterogeneity unlikely 
 

  (df: degrees of freedom) 



P = 0.003 --- heterogeneity exist 
Chi2/df = 18.07/5 (>1) --- heterogeneity exist 



Cochran's Q test (Cochran 
Chi-squared test) 

• P > 0.1 --- no heterogeneity 
• P < 0.1 --- heterogeneity exist 
• P near 0.1: 
   Cochran Q/df > 1 --- possible heterogeneity 
   Cochran Q/df < 1 --- heterogeneity unlikely 
 

  (df: degrees of freedom) 



P = 0.57 --- No heterogeneity 
Chi2/df = 2/3 = 0.67 --- No heterogeneity 



I2 Test 
• I2 < 25%  --- No heterogeneity 

 

• I2 > 50%  --- Moderate heterogeneity 
 

• I2 > 75%  --- Severe heterogeneity 



I2 = 72% --- Heterogeneity exist 



I2 = 0% --- No heterogeneity 



Tau2 Test 

For random effects model. 
 

• Tau2 = 0  ---  no heterogeneity 
• Tau2 > 0.1 ---  heterogeneity exist 

 



Random-effects model 

Tau2 – 0.47 --- Heterogeneity exist 



Two data pooling models in 
meta-analysis 

• Fixed-effect model 
 

• Random-effects model 



Fixed-effect model 
• Under the fixed-effect model we assume that 

there is one true effect size that underlies all 
the studies in the analysis, and that all 
differences in observed effects are due to 
sampling error. 
 

• 假設你預估分析的研究皆有一個共同的真值，就用 
fixed-effect model。 
 

• 現實世界裡，符合條件能用 fixed-effect model 的
統合分析是非常少的。 

 

 
 
 
 



Random-effects model 

• Under the random-effects model we allow 
the true effect sizes to differ. For example, 
the effect size might be higher (or lower) 
in studies where the participants are 
older, or more educated, or healthier than 
in other studies. 
 

• 若你預估分析的研究會有各種不同的效值，就用 
random-effects model 來做統合分析。 
 



Fixed-effect model 

Borenstein M et al. Res Synth Methods. 2010 Apr;1(2):97-111. 



Random-effects model 

Borenstein M et al. Res Synth Methods. 2010 Apr;1(2):97-111. 



Random-effects model 
• Almost identical to fixed-effect model 

when there is no heterogeneity. 
 

• With wider confidence intervals than fixed 
effect model when there is heterogeneity. 
 

• Gives relatively more weight to smaller 
studies. 



Fixed-effect 
model 

Random-effects 
models 







不完全對 ! 
• We should choose the model based on our understanding of 

how the studies were sampled, and not the results of a 
statistical test. If we are working with studies that assess the 
impact of an intervention in different populations then logic 
tells us that the random-effects model is the model that fits 
the data, and it’s the model that we should choose.  

 



Random-effects model 

Tau2 – 0.47 --- Heterogeneity exist 



Fixed-effect model 

• 用 fixed-effect model 是否恰當 ? 
• 是不是 no heterogeneity 的 meta-analysis 就得用 

fixed–effect model ? 

No heterogeneity 

Tau2 不會出現在 fixed-effect model 內 



No heterogeneity 



• 這篇回顧呈現了什麼結果？ 
 

• What are the results ? 
• How were the results expressed. Odds ratio ?   

Risk ratio ?   Mean difference ?     NNT ? 



Risk Ratio & Odds Ratio 
• Risk Ratio = Relative Risk = RR (風險比) 
= risk of event in experiment group /risk of 
event in control group 

 
• Odds Ratio = Relative Odds = OR (勝算比) 
= odds of event in experiment group /odds 
of event in control group 

 
• Odds = number of positive event/number 

of negative event 



Example 
• Control group: 100      death:20 
• Experiment group: 100    death:10 

 

• RR = (10/100)/(20/100) 
        = 0.1/0.2 = 0.5 

 

• OR = (10/90)/(20/80) 
        = 0.11/0.25 = 0.44 



Risk Ratio & Odds Ratio 
• Odds ratio can be used in prospective & 

retrospective study (randomized controlled 
trial or case controlled study) 
 

• Risk ratio can only be used in prospective 
study (cohort study) 
 



Number needed to treat(NNT) 
• For systematic review: 

 

OR: Odds Ratio or Relative Odds 
RR: Risk Ratio or Relative Risk 
PEER: Patient’s Expected Event Rate 
在文章中， PEER = CER (control event rate) 



PEER = CER = 159/457 = 0.348 

P = 0.012 (<0.05) --- statistically significant 



• OR = 0.42   
• 1-OR = 1-0.42 = 0.58 
• PEER = CER = 159/457 = 0.348 
• NNT = _    1 – (0.348 x 0.58)___       
                (1-0.348) x 0.348 x 0.58  
           =  0.798/0.132 = 6.05 = 7  



RR = 1.34 
PEER = CER = 
(2+3+181+233)/3841 = 
419/3841 = 0.109 
NNH = 1/[(1.34-1) x 0.109] = 
1/0.037 = 27.027 = 27 

(Withdrawal Due to Adverse Effects) 



重點提示 
• 必須有 risk ratio 或 odds ratio 才有辦法算 

NNT(number needed to treat) 或 
NNH(number needed to harm)。 
 

• 統計上無意義的話就不必算 NNT或 NNH了。 
 

• NNT —— 小數點無條件進位 
• NNH —— 小數點無條件捨棄 



• 結果有多精確？ 
 

• What is the confidence interval ? 
• Narrow confidence interval is more 

precise.  
 



Confidences interval = 0.83-0.22 = 0.61 



Wide confidences interval 

Confidences interval = 3.11-0.56 = 2.55 



Confidences interval = 1.26-0.56 = 0.7 

Narrow confidences interval 



實證醫學的五個步驟  

1) Ask an answerable question﹝問可以回答的問題﹞ 
2) Search for the best evidences﹝搜尋最佳證據﹞ 
3) Critically appraise those evidences﹝嚴格的文獻評讀﹞ 
4) Apply to the patient﹝臨床應用﹞ 
5) Evaluate our performance﹝評估與稽核以上步驟﹞ 



• 此研究是否可應用到你的病患？ 
 

  我們的病患與研究中的病患是否不同？ 
  我們是否有這種藥或設備 ﹖ 
  治療的方法是否與我們的病患相似？ 









• 是否所有重要的結果都被考量到？  
 

• 是否有呈現我們想要看的臨床重要結果 ? 
 









• 這些好處隨之而來的傷害和花費是否值得？ 
 

  What is the adverse effect ? 
  What is the cost ? 

 







Thank You 
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