Supplementary Method
Further details on the Multistate Markov model
The Multistate Markov model assumes a finite number of states,. The transition between the states is governed by a continuous time stochastic process  which takes values in .  denotes the history of the stochastic process up to time  and the probability of transitioning from state r to state s is;
.
The transition probability, , is governed by the transition intensity , which is the instantaneous hazard rate of moving from state r to state s and is determined using the equation;

The effect of covariates are then included in the model through the intensity matrix;

where  is the baseline intensity at time t, z is the covariate vector and  is the vector of the effect of covariates for transition from state r to s.

Instead of using the entire transition history up to time t, the simplest approach is to assume the stochastic process, , has the Markov property, i.e. the future state is conditionally independent of the past history, given the current state.  Therefore, 

and the effect of the covariate is accommodated by 
.
The other assumption of the stochastic process is that the transition intensity is homogenous. The transition probability,  depends only on the interval of  and , thus

where . 

Sojourn time describes the time occupying a single state r, which often is an interest in survival analysis studies. In the time-homogenous Markov model, the sojourn time is assumed to have an exponential distribution with mean . 

Different assumptions can be made about the dependency between transition rate and time. 
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(2008) has a detailed description of different assumptions and associated models.

Comparing groups and transitions
[bookmark: _GoBack]In survival analysis, the transition intensities are often referred to as hazards. The ratio of two hazards (i.e. hazard ratio) is commonly used for comparison of two groups in a covariate, for example treatment vs control 








































(Campbell et al. 2007). Given that the difficulty in identifying a control condition in a given light-temperature phase and that light-temperature phase impacts transitions differently, we could not identify any universal control for all transitions. Therefore, for each transition, we selected the phase with the least effect size as the control.

In this study, we also used the ratio of baseline transition intensities to compare the likelihood to transitioning into different states at a given state. 
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