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Introduction

This document introduces the Transparent Reporting of Observational 
Studies Emulating a Target Trial (TARGET) guideline, 

Which provides consensus-based recommendations for reporting 
observational studies designed to estimate causal effects by emulating a 
hypothetical randomized trial (target trial). 



Rationale 

The guideline addresses 
the lack of specific 

reporting standards for 
such studies, aiming to 
improve transparency, 

completeness, and 
accuracy in reporting. 

Key Points:

Purpose: The 
Transparent Reporting of 

Observational Studies 
Emulating a Target Trial 
(TARGET) aims to guide 
researchers in reporting 

observational studies 
that emulate randomized 

trials, ensuring clarity 
and consistency in 
presenting causal 

questions, assumptions, 
methods, and findings. 



Development of 
TARGET checklist

Development: The TARGET guideline was developed using the Enhancing the 
Quality and Transparency of Health Research (EQUATOR) framework involving, 

1). Systematic reviews of reporting practices in published studies that had explicitly 
aimed to emulate a target trial.

2). a 2-round online expert survey 

3).  a 3-day expert consensus meeting 

4).  Piloting of the draft checklist with stakeholders



Development of Checklist 

It resulted in a 21-
item checklist 

organized into six 
sections: 

Abstract, Introduction, Methods, 

Results, Discussion, and Other information. 



CHECKLIST



CHECKLIST



Example of an article 





1. Abstract 

1a

1b



Study objectives



1a. Briefly summarize the specified target trial.



1a. Briefly summarize the specified target trial.





Briefly summarize the specified target trial



1b. Report the data sources used for emulation.



Report the data sources used for emulation.



Report the data sources used for emulation



Assumptions 



Statistical methods



Statistical methods

Used propensity scores to adjust for confounding and ensure 
comparability between groups.



Propensity score



Findings 



INTRODUCTION





2. 
Introduction 

Background



2.Describe the scientific background of the 
study and the gap in knowledge

Evidence from 
RCTs on the role of 
antihypertensive 
medication in 
dementia 
prevention is 
inconclusive.

Scientific background



Gap in 
knowledge

Yes, the criteria was met



3. Causal question

• Among adults aged 65 years and older with elevated systolic blood 
pressure (≥140 mm Hg) and no prior antihypertensive use or dementia, 
what is the effect of initiating antihypertensive medication (vs. not 
initiating) on the 6-year risk of developing incident dementia?

• This is framed as an intention-to-treat contrast, comparing outcomes 
between initiators and non-initiators, regardless of subsequent adherence 
or treatment changes.



4. Rationale



Challenges 
in RCTs



METHODS





Checklist item No. 5. Data Sources

• Cite the data sources contributing to the analyses and for each 
one describe the following: original purpose, type, the geographic 
locations, setting and time-period. If relevant, describe how the 
data were linked or pooled.

• Yes, this paper cited the data sources contributing to the analyses 
as shown previously in the 3 cohorts used (ARIC, CHS, HRS)



Linking and pooling 
data

• Data from each cohort were analysed 
separately, and sub trials were defined 
within each cohort based on baseline 
and randomization visit.

• Sub trial data were “stacked” into 
cohort-specific analytic datasets, 
allowing 



Item 6a-h & 7a-h



Target trial 
specification 
and 
Emulation



Target trial

Specification 
1. Eligibility criteria
2. Treatment strategies
3. Outcome ascertainment 
4. Causal contrast of interest
5. Positive control outcomes
6. Propensity score methods
7. Follow-up and Data collection
8. Statistical analysis

Emulated (mapped onto existing 
cohort procedure)
1. Eligibility criteria
2. Treatment strategies
3. Outcome ascertainment 
4. Causal contrast of interest
5. Positive control outcomes
6. Propensity score methods
7. Follow-up and Data collection
8. Statistical analysis



Target trial specification 
component Target trial emulation

Component of 
target trial

1. Eligibility criteria
2. Treatment 

strategies
3. Outcome 

ascertainment 
4. Causal contrast 

of interest
5. Positive control 

outcomes
6. Propensity score 

methods
7. Follow-up and 

Data collection
8. Statistical 

analysis



Data analysis



CHECKLIST



Defining the 
analytical 
sample



Propensity score derivation and restriction



Density plot 



Statistical Analysis



Sensitivity analysis



Participant 
selection



Item 8. Report numbers of individuals assessed for eligibility, 
eligible, and assigned to each treatment strategy

Yes, this paper reported the numbers of individuals assessed for eligibility.



Numbers at Each Stage Across all sub 

trials in each cohort
:

•ARIC

•Assessed for eligibility: 809 observations (2.1% of all subtrial person-observations).

•Eligible after applying trial-like criteria: 809.

•Included after propensity score restriction: 660.

•Treatment assignment: Initiators = 160; Non-initiators = 500.

•CHS

•Assessed for eligibility: 1,204 observations (9.3%).

•Eligible: 1,204.

•Included after propensity score restriction: 762.

•Treatment assignment: Initiators = 85; Non-initiators = 677.

•HRS

•Assessed for eligibility: 1,227 observations (1.3%).

•Eligible: 1,227.

•Included after propensity score restriction: 811.

•Treatment assignment: Initiators = 148; Non-initiators = 663.



Participants



BASELINE DATA



Checklist item No.9 &10

Yes, The study reported detailed baseline characteristics of participants who met eligibility for the target 
trials, and then again after propensity score (PS) restriction. 



Item 9. Describe the distribution of characteristics of individuals at baseline, by treatment strategy.



Yes, to all the Target checklist item No.8 -21 



FOLLOW UP
Item 10. Summarize length of follow-up and describe reasons for end of follow-up for each treatment 
strategy and causal contrast





MISSING DATA



Missing data



OUTCOME



Outcomes 

• Describe the frequency or distribution of each outcome, by 
treatment strategy

• Yes, they did



Effect estimate

Incident dementia Positive control outcome



Additional analyses



Sensitivity analyses 





Discussion 



Ethics



Institutional review boards



Conclusion

• TARGET provides guidance for reporting 
analyses of observational data that aim to 
estimate causal effects by explicitly 
emulating a target trial.
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