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Selection Bias
• A major problem in research is non-random study participation, either from 

recruitment into the study or via loss-to-follow-up.

• This results in the analytic sample (i.e., those included in analyses) differing from 
the target population (i.e., the population of interest) (1).

• This can lead to selection bias and incorrect causal inferences (2).

• For instance, if participation is related to both the exposure  and outcome, 
collider bias can occur.

• While selection bias is known to be an issue, the extent to  which it can bias 
results is often difficult to know.



ALSPAC
• The Avon Longitudinal Study of Parents and Children is 

longitudinal cohort study based in Bristol, UK.

• ALSPAC recruited around 15,000 pregnant women and their 
offspring in the early 1990s and have followed up for the last 30 
years.

• Selection bias has been explored in ALSPAC previously, with 
maternal age, ethnicity, sex, SEP and mental health all 
being associated with participation.



Rationale
• Our first paper found an association between attendance at a 

place of worship and continued participation in ALSPAC (3).

• While selection bias is often known to be an issue, the extent to 
which it can bias results is often difficult to know.

• We used the question “Does religiosity cause depression?” as the 
motivating example due to both the exposure and outcome being 
previously linked to participation in ALSPAC.



Methods
• We used a simulation study to explore how different patterns of 

selection bias (informed by realistic parameters) may impact 
results.

• We followed the ADEMP guidelines outlined by Morris et al., 2019 
(4).
• Aims
• Data Generating Mechanism
• Estimands
• Methods
• Performance Measures



Methods - Continued
• Aims: To assess the bias caused by selection that may arise when estimating the 

association between religiosity and depression.

• DGM: Using parameters based on ALSPAC data, we explored causes and strength of 
selection, to investigate the magnitude and direction of bias. 

• Estimands: When depression was binary, we used the log-odds estimate and when 
it was continuous we used the mean difference coefficient.

• Methods: 36 different selection scenarios varying the coding of the outcome, 
whether exposure caused outcome, exposure caused selection, and outcome 
caused selection.

• Performance Measures: We estimated both bias (how much the effect estimate 
differed from the true value) and coverage (proportion of simulations where the 95% 
CI included the true value) over 1,000 simulations.
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Secondary Analysis

• We compared the religiosity-depression relationship at baseline 
and the most recent timepoints.

• Comparing these results should give us an idea of the maximum 
extent of selection bias in this relationship.

• Results largely followed the same pattern as the simulation study, 
with broadly similar results in both cohorts.



Strengths and Limitations

• Use of simulated data to create otherwise impossible scenarios.
• 36 different simulation scenarios.
• Models based on realistic values – Use of ALSPAC.

• ALSPAC is an almost perfect test case.
• Only looked at type 1 selection bias.
• Selection on enrolment into the study.



Summary

• Even when the exposure and outcome are related to participation, 
this does not always mean there will be substantial selection bias.

• Hopefully make future research more confident in conclusions 
drawn from ALSPAC religion data.

• Results apply to similar effect sizes and levels of missingness.



Thank you for listening
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