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Systematic Review Meta-Analysis





The Evidence-Based Medicine Pyramid

Animal research

In vitro (test tube) research

Case series/Reports

Ideas, Editorials, Opinions

Case Control Studies

Cohort studies

Randomized Controlled 
Studies

Randomized Controlled 
Double Blind Studies

M
eta -analysis



 Summarize published literature
• A more objective summary of literature than narrative review

• Estimate average effect from all available studies
 Increase statistical power more precise estimate of effect size

 Identify between study heterogeneity

 Identify research needs



 Meta-Analysis refers to methods for the systematic 
review of a set of individual studies with the aim to 
combine their results. 

 Meta-analysis has become popular for a number of 
reasons: 
 The adoption of evidence-based medicine (EBM) which 

requires that all reliable information is considered. 
 The desire to avoid narrative reviews which are often 

misleading. 
 The desire to interpret the large number of studies that 

may have been conducted about a specific treatment. 
 The desire to increase the statistical power of the results be 

combining many small-size studies. 



實證醫學的五個進行步驟
1. 由個案的臨床資料尋找能解答、且具體的臨床

問題。﹝asking an answerable question﹞

2. 尋找相關的醫學證據﹝包括各種文獻及醫學資
料庫，發表及未發表的研究成果﹞。
﹝searching the best evidence﹞

3. 評估各種醫學報告的可信度及臨床相關性，並
作成結論。﹝critical appraisal the evidence﹞

4. 將結論應用於實際患者的治療。﹝臨床應用﹞

5. 評估治療的效果。﹝evaluation ﹞

在這五個步驟後 Meta-Analysis



 研究目的、研究假設：Objective, hypothesis
 Define outcome, intervention, population
 所收集的文章，要使用一樣的outcome measurement

 Study inclusion criteria: 是文章的inclusion criteria
 Quality assessment : 文獻品質評估 by EBM/EBN methods

 Search strategy : PubMed, Cochrane…
 Data extraction : 
 看文章裏是使用mean± SD, Response rate (proportion)…

 Statistical analysis



 Sort your paper by 

 Publication year

 Study design

 Characteristics of study population 

▪ Sample size, age, sex

 Assessment procedures
 Risk estimate and variance
 Determine Covariates



 Define analytic strategy

 Investigate between study heterogeneity

 Decide whether results can be combined

 Estimate summary effect, if appropriate 

 Conduct sensitivity analysis

 Stratification
 Meta-regression analyses



 The goals of meta-analysis may be 
summarized as follows:

 A meta-analysis seeks to systematically 
review all pertinent evidence, provide 
quantitative summaries, integrate results 
across studies, and provide an overall 
interpretation of these studies. 















 This module performs a meta-analysis on a set of two-
group, continuous-scale, studies. 

 These studies have a treatment group and a control group. 
 Each study’s result may be summarized by the sample size, 

mean, and standard deviation of each of the two groups. 
 The NCSS provides a complete set of numeric reports and 

plots to allow the investigation and presentation of the 
studies. 

 The plots include the forest plot, radial plot, and L’Abbe plot. 
Both fixed-, and random-, effects models are available for 
analysis. 













 If the effects are be assumed to be equal 
(homogeneous), either through testing or 
from other considerations, a fixed effects 
model may be used to construct a combined 
confidence interval. 

 However, if the effects are heterogeneous, a 
random effects model should be used to 
construct the combined confidence interval. 







 A number of plots have been devised to 
display the information in a meta-analysis. 

 These include the 
 forest plot, 
 radial plot, 
 L’Abbe plot. 



 The data are entered into a dataset using one row per 
study. 

 Six variables are required: 
 sample size, 
 Mean,
 standard deviation (SD)
of both Treatment group and Control group. 

 In addition to these, an additional variable is usually 
used to represent a short (3 or 4 character) label. 

 Another variable may be used to define a grouping 
variable. 



 Sutton (2000) page 30 as the dental dataset. 
 This dataset reviews 9 randomized clinical trials 

(RCTs) that were conducted to study the effects of 
sodium fluoride (NaF,氟化鈉) with sodium 
monofluorophosphate (SMFP,單氟磷酸鈉). 
 These nine studies were all on the same continuous scale, 

so their results could be analyzed using the meta-analysis.
 This dataset contains data for nine randomized clinical 

trials that were conducted to study the effect of 
fluoridation. 

 The NaF data represent the control group and the 
SMFP represent the treatment group.









重要: Combine 後Trt group 
與Control group之差



存在一個非0的差異, θ



虛無假設(Ho): 所有研究中，實驗組與對照組的效果(effect)差為常數, θ
以此例中，不拒絕此Ho, 故資料適合使用一固定效果模型(fixed effect model)
若是拒絕此Ho, 則需要使用隨機效果模型(random effect model)



 Confidence Limits 
 These are the lower and upper confidence limits

 Weights 
 The last column gives the relative (percent) weight used in 

creating the weighted average. 
 Using these values, you can decide how much influence each 

study has on the weighted average.



-1.5 -0.5 0.5 1.5 2.5

Forest Plot of Mean Difference

Mean Difference

St
ud

y

S5

S6

S8

S2

S3

S9

S4

S7

S1

Combined

Symbol
Combined
Individual

 The size of the plot symbol is 
proportional to the sample 
size of the study. 

 The points on the plot are 
sorted by the mean 
difference. 

 The lines represent the 
confidence intervals about 
the mean differences. 

 Note that the narrower the 
confidence limits, the better. 

 Conclusion is focused on the 
Combined point.

 Also, we can determine 
which study did not show 
significant results.
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 The radial (or Galbraith) 
plot shows the z-statistic 
(outcome divided by 
standard error) on the 
vertical axis and a 
measure of weight on 
the horizontal axis. 

 Studies within the limits 
are interpreted as 
homogeneous. 

 Studies outside the 
limits may be outliers.
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 The L’Abbe plot displays 
the treatment mean on 
vertical axis versus the 
control mean on the 
horizontal axis. 

 Homogenous studies will 
be arranged along the 
diagonal line. 

 This plot is especially 
useful in determining if the 
relationship between the 
treatment group and the 
control group is the same 
for all values of the control 
group risk.
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 MIX 2.0
 MIX 2.0 is a statistical add-in for performing meta-

analysis in Excel. 
 執行前需要安裝「規劃求解」(Solver)增益集(Add-in)
 The free Lite version is for educational purposes and 

contains datasets used in the most authoritative books 
on meta-analysis. 

 The paid Pro version has additional features enabling 
users to create and edit their own datasets. 

 下載網址:
 http://www.meta-analysis-made-easy.com/download/index.html




