Appendix 1. Rate ratio estimation from segmented regression analysis (adapted from
Wagner et al.®®).

To estimate the effect of legislation in an intervention province, the following segmented
regression model was specified:

log{Rete), = f; + By time, + frintervention, + fitime since intervention, + e,

Where, Rate is the number of head injury hospitalizations per cyclist injury hospitalization,
time is a continuous variable starting at 1 indicating time in years at time t from the start of the
observation period, intervention is an indicator for time t occurring before (intervention=0) or
after (intervention=1) legislation, and time since intervention is coded as 0 before legislation and
as a continuous variable starting at 1 post-legislation. The error term e is the random variation at
time t not explained by the model.

Bo estimates the baseline level of the rate at time zero, 1 estimates the baseline trend in the
rate before the intervention, B, estimates the change in level of the rate immediate after the
intervention, and B3 estimates the change in the trend in the rate after legislation, compared with
the trend before legislation.

To express the effect of legislation, estimated post-intervention values of the rate were
compared to values estimated at that same time, but based on baseline level and trend only. For
example, in Alberta, where legislation was implemented in 2002 (year 9), the rate ratio (RR) was
estimated one year after legislation (year 10) by specifying the following models:

log{Rate ot wimn Lagtstarion) = o + {100+ B2(1)+ Ba(2)

logiRetelgtwithout Legistaniony = Ho T F1(10) + B2(0)+ £3(0)

The difference between these two equations:

log{Rate ) grwien Legistation) — 102LREEE g wrimmous Lagistation) = B2(1) + Ba(2)

can be expressed as a rate ratio at time t, which is estimated from the following model:

Rateygiwieh Logisiation)

= fa(1)+ fa(2]

Rateygrwithout Logistation)

A control and intervention group can be compared with respect to their post-intervention
change in level and trend using the following equation:

loglRate), = By + fy(time), + B:(intervention), + fy(time since intervention), + fu{group)
+ Bl group « time), + felgroup * intervention),
+ f-{group* time since intervention), + &;



Where, group indicates whether the rate was calculated in the control or intervention group.
A difference between the groups in post-intervention change in level is determined by the
statistical significance of g, whereas a difference between the groups in post-intervention

change in trend is determined by the statistical significance of 7.



