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INTRODUCTION

* Single-group studies may measure an outcome at 2 timepoints, with the change between timepoints
determined. Pre-post studies (sometimes known as before and after studies) may be used to assess the
impact of an intervention, policy change, or other adjustment, by comparing results before and after the
change or event in the same group of patients. Pre-post studies with a single arm are subjected to
multiple limitations (e.g., lack of a comparator control arm, regression to the mean, and correlation
between the pre- and post-measures).*?

* Commonplace methods, such as standardised mean difference (SMD) and mean difference, are
inappropriate for the analysis of single-arm pre-post studies, as they do not account for the
correlation between the pre- and post-measures. Previous literature®* has proposed that single-arm
pre-post studies should be analysed with standardised mean change (SMC), which accounts for the
correlation between the pre- and post-measures. Figure 1 presents an infographic outlining the study
designs that are appropriate for analysis with SMC or SMD.

RESULTS

Re-analysis of data from Farooq et al.>

Of the 7 studies originally considered by Farooq et al.,> only 3 reported data for the same number of
patients at both timepoints and were included in the meta-analyses. Of these, only 1 study® reported
a correlation coefficient that was subsequently used across all included studies.

The SMC meta-analysis (Figure 2A) reported a statistically significant pooled estimate (SMC = -0.19;
95% Cl, -0.35 to -0.04), indicating a significant change in MVPA. In contrast, the SMD meta-analysis
(Figure 2B) reported a statistically nonsignificant pooled estimate (SMD = -0.18; 95% Cl, -0.40 to 0.04),
indicating a nonsignificant reduction in MVPA.

Figure 2.Forest Plots of SMC and SMD for MVPA in 12-Year-Old Males
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METHODS

Re-analysis of data from Farooq et al.>

* Desktop research was utilised to identify a meta-analysis based on pre-post data. The identified
publication® assesses the change in moderate-to-vigorous intensity physical activity (MVPA) in
children and adolescents.

Furthermore, where the correlation coefficient is positive, meta-analyses using SMC are more likely
to report a statistically significant pooled estimate.

In contrast, where correlation coefficients are negative, meta-analyses using SMD are more likely to
report a statistically significant pooled estimate.

Figure 3. Significance Comparison of SMC and SMD From Simulations
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SMC and SMD cannot be assumed to be equivalent for the analysis of single-arm pre-post studies.
Furthermore, we have clearly illustrated how the use of incorrect methods (e.g., SMD) to analyse
single-arm pre-post studies can lead to erroneous results and invalid conclusions.

Additionally, many studies choose an arbitrary value for the correlation between the pre- and post-
measures when using SMC.! However, our findings show that the choice of correlation coefficient can
have ramifications for the statistical significance of any meta-analysis using SMC.

Correlation coefficient

Note: Blue cells represent more instances of SMC being statistically significant and SMD statistically nonsignificant; red
cells, more instances of SMD being statistically significant and SMC statistically nonsignificant. Pre-means were held con-
stant at 100; pre-mean and post-mean standard deviations were held constant at 35.
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* Further limitations of pre-post studies also should be considered when performing analysis, such as the
possibility of temporal effects on changes between measurements taken before and after an intervention.
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