Dental Routine Visit Model
The basic structure of the model is as follows: In each time period, some people (agents) go to dentist. The decision to go to dentist is influenced by their state of attention to their dental health (being careless or careful about their dental health), and whether or not they have recently visited a dentist. When someone visits a dentist in order to do a check-up, it is possible that he/she goes under treatment. People who have recently been under treatment encourage others to visit a dentist. 
We run the model for different values of population, network structures, and contact ratios as described in the model parameters section. 
For coding and simulation purposes, AnyLogic is used. In the following we describe detailed formulation and coding of decision rules and network structures of the model.

Decision rules
Fig. 1 depicts a flowchart (statechart) of an agent’s decision making model. In each time period, two statecharts will indicate each agent’s state. First is the state of attention about dental care (statechart A) which includes two conditions: careful (CF) and careless (CL). Second statechart indicates the agents visiting state (statechart B) where in each time period, each patient is in one of the states of recently visited (RV), recently not visited (RNV) and under treatment (UT). Thus for any agent i and time t we have:
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where Ai,t and Bi,t represent states of agent i at time t regarding her level of attention to dental care and visiting state, respectively. 
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Fig. 1. Statecharts of the agent-based model.
The statechart on the left (A) indicates the level of patient's attention to the necessity of routine visit and the statechart on the right (B) shows the visiting state. Here HPP stands for health promotion programs, and WOM stands for word of mouth.

 Transitions within attention states (statechart A): 
People’s attention to dental care (statechart A) can change between CL and CF.  In our model, state of attention can increase (change from CL to CF) through toothache, public Health Promotion Programs (HPP), and word of mouth (WOM). The probability of transition due to toothache or HPP is represented by β. The WOM transition happens whenever the agent receives an encouraging message from her friend. Therefore, we can write: 
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where WOMi,t = 1 if agent i has received an encouraging message to seek dental care at time t, and is zero otherwise. 
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where Sji,t-1 = 1  if agent j sends encouraging message to i at time t – 1 . 
The level of attention deteriorates (changes from CF to CL) with a delay of time to forget, τ, formulated as following:
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where τN is the normal time to forget and M is a multiplier, which represents effects of intensity of recent treatment on reminding the necessity of dental health. The transition from CL to CF can be expressed in term of the transition probability as follows:
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where TCF is the time since the agent has become careful in her last transition.
Transitions within visit states (state B): 
As mentioned before, agents are categorized into three groups: recently not visited (RNV), recently visited (RV), and currently under treatment (UT). Agents in RNV state are the ones who have not visited dentist in the past six months. Agents in the RV state visited dentist at least once in the past six months. Agents in the UT stage are currently under treatment. 
In our model agents’ decision to visit a dentist (Vi,t = 1) follows a simple rule: An agent visits a dentist if her attention and visiting states are respectively careful (Ai,t-1 = CF) and recently not visited dentist (Bi,t-1 = RNV). Mathematically: 
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The transition probabilities can be written as: 
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where TRV and TUT represent the time from when the agent’s states has changed to RV and UT respectively, in her last transition. Whenever an agent visits a dentist, with some probability called required treatment (RT), she will need treatment. Treatment time (Tt), indicates how much time is needed to cure the agent. In addition, we have considered whenever an agent changes its state from UT to RV, she will send an encouraging message to some randomly chosen friends of her.
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in which RCm.j.t is a set of m randomly selected agents from the neighbors of agent j in the social network. In other words, m is the number of agent j’s friends that she will encourage them after her treatment. We have varied m in our simulations to investigate the effect of word of mouth in the collective behavior.
We should emphasize that, focusing on the demand side, we have ignored the supply restrictions in our model. Of course this is an unrealistic assumption, but by considering the predefined target society for the model which consists of people who use internet as their main source of information for health related subjects (i.e. oral and dental health), this simplification seems to be rationale.
We use three major social network structures of Random, Ring Lattice, and Small World in our simulations, as described in the following.  

Model parameters
In total, we have simulated 115,000 experiments which comprise 3 network structures,  11 different values of contacts after treatment (0-10), 7 different populations (100, 200, 500, 1000, 2000, 5000 and 20000), and 500 different random seeds. All models are simulated for the time period of 500 months and simulation time step is one-tenth of a month (0.1 month). All other parameters and their values are presented in Table 1.

[bookmark: _Ref414265377]Table 1 Short description of the ABM model parameters and their values.
	Parameter
	Description
	Value

	Visit Time (T0)
	Proper period between successive routine visits.
	6 months

	Toothache & HPP Rate (β)
	Probability of a careless person become careful by toothache or public advertisement.
	0.025

	Contacts After Treatment (m)
	Number of people who are encouraged to visit a dentist by a person who has recently been treated.
	Varied between 0 to 10

	Forget Time (τN)
	Normal time for a careful person to forget and become careless.
	Normal random variable with average of 1 month  and variance of 0.5 month

	Treatment Forget Multiplier (M)
	Forget Time is multiplied by this value when the person has been recently treated.
	3 

	Treatment Requirement Probability (RT)
	The probability of requiring a treatment during a visit.
	0.5

	Treatment Time (Tt)
	Duration of treatment. 
	Normal random variable with average of 0.5 month  and variance of 0.25 month

	Total Population (N)
	Total population
	Varied 100 - 20000

	Connection Number (L)
	Average number of connections of each individual
	10 people

	Small World Network Parameter (κ)
	Fraction of non-local connections in the Small World network.
	0.05
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