Assignment # 4 - Meta-analysis

(40% – May 5th, 2022 at 10am) – UPDATED April 29
A few corrections/clarifications highlighted in yellow
Your Full Name: 

Objective of this assignment: 
1) To practice conducting meta-analysis using Stata

2) To practice interpretation of meta-analysis outputs
Scenario: Your research group has completed data extraction for a systematic review of the literature to answer the following question:
Does the presence of gonorehea increase the risk of HIV acquisition among men who have sex with men? In other words, are people infected with gonorrhea at increased risk of contracting HIV?
Since the existing literature is already supporting that presence of sexually transmitted infections increases the risk of HIV acquisition, your team is also tasked to quantify the level of risk for gonorrhea infection by meta-analytically combining data from those studies that your team included. As the statistician of your research team, you are in charge of analyzing the data. Your systematic review only included high-quality prospective cohort studies with low-risk of bias. Since included studies reported data in different forms and types (e.g., odds ratio, risk ratio, hazard ratio, incidence rate ratio, etc.), your team transformed all of those effect measures to risk ratio and 95% confidence intervals in an Excel file with the following variables:
· Study: Author/year of included studies
· rr: risk ratio

· rr_ll: lower limit of 95%CI

· rr_ul: upper limit of 95% CI
Important Note: in your data set, RR > 1 means increased risk of HIV acquisition due to gonorrhea. 

Hint: You can use the practice guide that was provided to you as part of Module 4 to complete tasks listed below and provide answers to questions.
1- Open the excel file, and visually inspect it. Do the data appear consistent across studies? Any irregularity?  Write 2-3 sentences describing your data using simple descriptive analysis such as frequency or data range when applicable.[2%]

2- Import your Excel spreadsheet into STATA and prepare your data for meta-analysis. Past a screenshot of your STATA dataset that is ready for analysis after you complete two tasks listed below. [2%]

· Define and label“ treated” variable as: 1 - treated and 2- not treated [This step is not needed - discard]
· Transform your effect size data to log form 
3- Perform meta-analysis.

a.  Compute an overall summary effect (risk ratio and 95%CI) using fixed effects model and Mantel-Haenszel Inverse-variance method including data from all studies.

· Properly label your outputs: so study author/year can be seen on your Stata generated table and effect sizes are labeled as RR. 
· Copy and past the output of meta-analysis from Stata. And add a title to your table to properly describe it.[2%]

· Describe your findings: 
· How would you interpret the summary effect size?  Write 1-2 sentences and explain.[ 3%]

· Which study is weighted the most heavily, and how does the point estimate for this study compare to the overall summary estimate? (Recall how weight is calculated in studies with dichotomous outcomes). [1%]
· Are the results homogeneous? provide the evidence for heterogeneity. Write 2-3 sentences and discuss what does your statistical evidence of heterogeneity mean. If the studies are not homogenous, what issues related to observational studies may account for the heterogeneity? [2%]

b. Repeat your meta-analysis but this time apply random effects model instead of fixed effect model. Copy and past Stata output.[2%]
· In 2-3 sentences, compare the summary effect sizes and statistical evidence of heterogeneity between your fixed effect model and random effects model. [2%]

· Compare the relative weights of the studies in the fixed effects model with their weights in the random effects model. Discuss how the relative weights affect the summary estimates and 95% confidence intervals.[2%]
· Based on your observation, outcome of which model is likely a better fit for your analysis and should be reported? In one sentence say why.[1%]
IMPORTANT NOTE: Because you collected data from observation studies and reported CIs many not be symmetric, you may need to adjust “CI symmetry tolerance”. Refer to the Module 4 for your reference.
4- Generate a forest plot for the overall analysis (all data points) using Fixed effect model.

a. Make sure that data in your figure are properly labeled with author/year and effect sizes are labeled as RR. Make sure your Forest Plots show an ““overall effect-size line” and Draw no-effect line”. Copy and paste your plot. Add a title to your figure to properly describe it.[3%]

b. Visually inspect the Forest plot statistics. Which study do you suspect contributes the most to heterogeneity in this analysis? Why? [2%]
c. Repeat creating another Forest plot but this time use random-effect model. Copy and paste your figure and label it properly. [1%]
5- Explore effects of individual studies on the overall effect size (sensitivity-analysis) using fixed effects model and Mantel-Haenszel Inverse-variance Method.
a. Two of your included studies were conducted before 2000 and since STI testing and treatment guidelines were different prior to 2000 versus after, you want to explore if the results of those studies influence your overall summery effect. Depends on you Stata version, use one of the approached below and  copy and paste the Stata output and properly label it. [ Look for more instruction in your Module 4 practice set]:
· If you have Stata v17: you can use “leave one out meta-analysis” function and observe sensitivity analysis for all studies. Add a title to properly describe the content your table. Note: This method automatically generates outputs for removing one study at a time for all studies. You can just report data for those two studies.
· If you do not have Stata v17: you can either use ‘metaninf’ command (much simpler) OR manually repeat the meta-analysis by taking one study out one at a time (just for those two studies) and repeat your meta-analysis. Note: Each time, you should only remove one of the two studies.
b. Describe your observation. Any of those studies influence the overall effect size?[2%]
6- Perform a subgroup analysis to examine the effect of treatment on the summary effect size. 
a. You have hypothesized that patients whose gonorrhea were treated at lower risk of HIV acquisition. Six studied (citations below) reported outcome data for patients who were treated and patients included the other studies were not. 
· Add a new variable (treatment) to your excel file (or directly to your Stata) and define and add value labels as follow: 1- treated, 2-untreated. Studies that included treated patients are: Auvert 2011, Braunstein 2011b, Deschamps 1996, Ghys 2001, Halpern 2008, Hanson 2005. Copy and past screenshot of your dataset showing the new variable in your Stata sheet. [1%]
b. Compute summary effects (risk ratio and 95%CI) using fixed effects model and Mantel-Haenszel Inverse-variance comparing  treated vs. untreated sub-groups.

· Properly label your outputs: so study groups and study author/year can be seen on your Stata generated table and effect sizes are labeled as RR. Copy and past the output of meta-analysis from Stata. And add a title to properly describe it.[2%]

· Describe your findings: 

· How would you interpret the summary effect sizes for each group and how do they compare to each other?  Write 1-2 sentences and explain using provided statistical evidence.[3%]

· Which study is weighted the most heavily within each group, and how does the point estimate for this study compare to the group summary estimate? (Recall how weight is calculated in studies with dichotomous outcomes). [2%]
· Are the results more homogeneous within each group compared to the overall effect size estimate? provide the evidence for heterogeneity for each group. Write 2-3 sentences and compare your statistical evidence of heterogeneity (referencing at least two metrics) in each group versus the overall analysis? [2%]
· Based on your observation, does it matter to report your findings for each group or overall effect size estimate suffices. Provide a rationale for your decision. [ 1%]
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