	Table S7 Description of contact patterns across dynamic models included in the review

	Study

	Contact patterns
	References

	Andradóttir et al.

(2011)[11] †
	Age and contact group specific per-contact transmission probabilities within contact groups (household, community, daycares/playgroups, schools and workgroups), adjusted to calibrate baseline (no intervention) results to age group specific illness attack rates and R0 estimates. Once infected, people enter a 1–3 day latent period (state 1; average length 1.9 days). Then, they become infectious on the last day of the latent period, and are half as infectious as they will be after the latent period ends.  After the latent period, 67% of infectives become symptomatic (state 2), and 33% are asymptomatic (state 3). These infectious states last between 3 and 6 days.  Symptomatic infectives are twice as infectious as asymptomatics, and have a chance of withdrawing home during each day of illness ; upon withdrawal, they only make contacts within their household and neighbourhood, with transmission probabilities doubled in the household contact group, until they recover.  If a school child withdraws home due to illness, one adult in the household also stays home.  Each day in states 2 and 3, an infectious person has a chance to exit the state and be removed from the simulation (i.e., to recover or die — state 4). Contact patterns were explicitly presented in the study.
	Longini et al, 2004; 2005
Assumptions

Statistics Canada, 2006

	Baguelin et al.

(2010)[12] †
	Rates at which individuals from different age groups come into contact with each other based on the reported frequency of close contacts by UK respondents in Mossong et al, 2008. The method of Hens et al. was used to take into account uncertainty in contact patterns. Two sets of contact patterns were used: one for term time and one during summer holidays when schools are closed. School holidays were assumed to start 46–52 days after June 1. Each of these model realisations were compared to the 20 weeks of data by minimising the Poisson deviance between the number of cases each week reported by the UK Health Protection Agency.
	Mossong et al, 2008

Hens et al, 2009

Directgov, 2009

	Brouwers et al.

(2009)[15] †
	 Individuals spend their day in different settings, depending on their disease level. Choice of place determined randomly. Persons with the same disease level spend the day in different settings: at home from work, at work, visits the emergency room. Disease level 0 represents all individuals who are not infected, as well as those infected without symptoms. Individuals linked to workplaces and residences using SCB (Statistics Sweden) data; also linked in families. The workplace identification number used to connect person and workplace. Place objects include a list of members; for residences, family members and for workplaces, employed individuals. It was decided that a maximum number of persons, x, to belong to any one unit, ie., an individual is in close contact with a maximum of x other individuals at his/her workplace, school, nursery centre, etc. At large places, possible to transmit infection between units. Individuals in the model lack memory, then possible for them to visit primary care one day, go to work the next day and visit primary care again on the third day. To avoid this issue, a place choice rule to limit emergency room visits to one was created. 
	Asumption

Statistics Sweden

Medlock and Galvani, 2009
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	Brown et al. 

(2011)[16] †
	The ABM represents each individual person living in the state of Pennsylvania and is similar in design to previously described models of Allegheny County, Pennsylvania, and the Washington, DC metropolitan area. A geospatially explicit human agent database, termed a synthetic population, represents the state of Pennsylvania in the year 2000. Each agent is assigned to a household, so that at the census tract level the synthetic population contained realistic distributions of households, and agent demographics. This database comprises synthesized households and persons, public and private K-12 schools, and workplaces including hospital and clinics. In addition school-aged agents were linked to the schools they attend and workers were linked to their workplace of employment. Specifically, the synthetic population data includes assignments of students and teachers to schools, facilitating simulation of school closure policies. The number of teachers and educational professionals per school is determined from student-teacher and student-educational professional ratios. It is assumed that all teachers and educational professionals are absent when the school is closed. To determine the number of parents affected by school closure, the following criteria were used. Children between the ages of 5 and 12 are defined to be school aged children that cannot care for themselves during school closure. Dual income and single parent families with only school aged children might need to miss work or arrange for care during a school closure. Families with more than one school aged child were obtained by dividing the results by the median number of persons under the age of 18 per family in Pennsylvania.
	Cooley et al, 2010

Lee, Brown, Cooley, Potter et al, 2010

Lee, Brown, Cooley, Zimmerman et al,  2010

Lee, Brown, Korch et al, 2010

	Carrasco et al, (2011)[10] †
	Homogeneous mixing assumed. Keeping infectious period fixed, transmission probability was derived from R0. Proportion of infected individuals leading to fatalities in the UK was modelled using a uniform distribution that encompassed the proportions observed in the 1918(1919, 1957(1958, 1968(1969 and 2009 pandemics. Case fatality rate of different country was elicited from vital registration data from 1918(1919 pandemic for all countries.


	Fraser et al, 2009

Mills et al, 2004

Siddiqui et al, 2008

Murray et al, 2006
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	Durbin et al.

(2011)[21] †
	Each individual is an object in the simulation with various characteristics including age, vaccination status, home location, work location and household membership. Household membership indicates which members of the population live in the same dwelling. In addition, once infected, each individual will be contagious for a randomly generated number of days which is calculated as a function of age. Transportation routes used for daily commutes are also assigned to individuals. In order to establish contact leading to disease transmission between individuals, contact networks are used. Each individual in the population has a certain level of contact with every other member of the population (the level of contact may be nothing). The time and type of contact between two individuals can vary. In a contact network, each person is represented as a node, and contacts between individuals are arcs. The uniform reproduction number was replaced by the individualized probabilities for each person transitioning from a susceptible state to an infected state in a given time period.
	Aleman et al, 2009                         

Rust et al, 2009       

Skowronski et al, 2006                         

Hibbert et al, 2006

	Epstein et al. (2007)[22] *
	Dynamic model, using a modified travel matrix to model travel patterns including more than one leg of travel, and made more realistic by allowing asymmetric travel between cities, but does not consider  heterogeneity in contact patterns, such as population age structure or social networks and the consequent differences in transmission probability are not considered. Within each city, individuals are assumed to be well mixed. Parameter values are the same for all cities.

	Non-applicable

	Halder et al.  (2011)[24] †
	The dynamics of a pandemic with an illness (age specific) attack rate and effective reproductive number (R) were collected from the real community in the southwest of Western Australia during the 2009 pandemic. Census data from state and local government used to construct a human contact network which changes the spatial locations of individuals through time, location involving households, schools, childcare centers, workplaces and a regional hospital. Individuals can move from their households to schools, workplaces and into the wider community during the day, returning to home in the evening. The simulation mechanism underpinning the model captures this changing contact pattern twice per day with each day divided into 12 hour day/night cycles. During each cycle the nominal location of every person was determined and individuals occupying the same location were assumed to come into potential infective contact. Community-wide interaction was modeled by assuming that active individuals would contact other active individuals each day, with contact being random but biased towards contact between people with nearby home locations. The model assumed an average number of new infection per day stochastically introduced into the population during the whole period of the simulations.


	Western Australia Dept. of Health (personal communication)

Assumption
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	Khazeni et al.

(2009)[25] †
	Homogenous mixing of case-patients and contacts assumed. According to influenza A virus infections, it was assumed that 67% of infected individuals developed symptoms. 50% of these individuals entered a state of isolation, either voluntarily or because of physical limitation secondary to illness or admission to a hospital. It was assumed that those who were not in isolation continued to infect contacts. On the basis of information to date on pandemic (H1N1) 2009 and other influenza A viruses, it was assumed that infected individuals had a mean incubation time of 3 days, had symptoms (if they were symptomatic) for 10 days, and could transmit the virus for 4 days. Incorporating the results of a complex network model of pandemic spread through communities, it was assumed that these non-pharmaceutical interventions are reducing contacts by 15%. A recent randomized trial of facemasks and hand washing found that under optimal circumstances, these measures reduced transmission among households by 66%. Population:  8,300,000 ; age range: 0–100 years;  Female: % 53; preexisting population immunity: % 10 (0–20); reduction in contacts from non-pharmaceutical interventions: % 15 (0–70) (assumed); infected individuals at start of pandemic: 10, 000 (1,000–50,000); susceptibility to reinfection after recovery: % 5 (2–25); timing of waning immunity, months 5 (2–8)  As previous research had shown, individuals may intentionally reduce contact rates in response to high influenza mortality. That analysis used a simple modification to an SEIR model to calculate reactive distancing. For example, if the threshold 
[image: image1.wmf]k

is 10 per 10,000 and the mortality rate over the last T=30 days is also 10 per 10,000, then the population would reduce its contacts by 50%.  It was assumed that 90% of the symptomatic patients requiring inpatient treatment received it at an Influenza Care Centre.
	Thorson et al, 2006

Novel Swine-Origin Influenza A (H1N1) Virus Investigation Team, 2006

CDC, 2009



	Khazeni et al. 

(2009)[26] *
	Similar to above.

	

	Lugnér et al. 

(2009)[35] *

	Key epidemiological parameters were included, such as contact rates among and within age groups, length of the infectious period and probability of transmission of the virus during a contact. Infected individuals: 10,369,870;  with intervention: 8,594,056. Based on previous study by the author.
	Lugnér  et al., 2009
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	Lugnér et al. 

(2010)[36] *
	Key epidemiological parameters were included, such as contact rates among and within age groups, length of the infectious period and probability of transmission of the virus during a contact The use of antiviral drugs affects the recovery rate and the length of the infectious period. Transmission is dependent on contacts between susceptible and infected individuals. Contact patterns between and within age groups were derived from self reported social contact data. Durations of latent and infectious periods were based on observational data from a Japanese household study and calibrated according to generation interval matches. The population was divided into six age groups and two risk groups. The frequency of contacts between individuals was dependent on their age groups.
	Wallinga et al, 2006                    

Hirotsu et al, 2004                 

Wallinga and Lipsitch, 2007

	Lugnér et al. 

(2010)[9] †
	Multitype, age structured, with country specific demographic characteristics and social contact patterns. Country specific details in demography and age specific contact patterns were calculated from data on self reported conversational contact rates for Germany, the Netherlands, and the UK. In all three countries, people primarily tend to mix within their own age group. It was assumed that 60% of the infected persons developed influenza-like illness and that the rest were asymptomatic. A proportion of the symptomatic individuals seek medical help.
	Mossong et al, 2008



	Newall et al. 

(2010)[39] *


	The Australian population was divided into 3 age groups: 0–19 years (26% [5,513,878], 20–64 years (61% [12,744,215], and >65 years (13% [2,759,129]). Rates of mixing were age dependent and based on a recent large study of contact patterns in the European Union. The matrix 0 was calculated using data from this study. In order to construct our matrix, (unweighted) average of the matrices for close contacts over all countries was calculated. It was then reduced this to a 3x3 matrix describing contacts between 0(19, 20(64 and >65 age groups by taking the average over the relevant submatrices. 

	Mossong  et al, 2008
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	Perlroth et al. 

(2010)[40] *
	Contacts between persons within a large number of specific groups were simulated (e.g., household, school classes, play groups, and adult work groups), each with realistic contact networks. Strategies were implemented on the basis of modifications to behavioural rules between individuals in the community and transmission rules (with the use of antivirals) for the disease. Strategies were rescinded after 2 generation times pass without newly diagnosed cases. The model emphasizes transmission among and from the young (making it more likely that children will become infected and infect others) and yields age specific attack rates that are reflective of past epidemics. This model analyzes the spread of influenza within a community of 10,000 people centred on a school system. These results are applicable to larger populations as long as the entire assumed community has similar demographic characteristics, contact networks, and contact rates; is similarly seeded with infected individuals; and implements the same strategies. Population compliance, % 60 (30–90) assumed.
	Davey et al, 2008

Glass et al, 2006

	Sander et al. 

(2006)[43] *
	Same as Sander et al, 2010
	

	Sander et al. 

(2009)[45] *
	Population interacting in known contact groups and assumed to have daily contacts with household members and people in the three closest households (neighbourhood cluster), and with people in the larger neighbourhood and community. Preschool children attend either small playgroups or larger day-care centres, school-age children attend elementary, middle, or high school, as appropriate, and 63% adults are in workgroups. Population: 1.632 million, communities of around 2,000 people, each of which is further subdivided into 4 smaller neighbourhoods. The model tracks the number of close contacts that a typical person makes in the course of a day within specified contact groups. Each person is has daily contacts with household members and with people in the 3 closest households (neighbourhood cluster), as well as with people in the larger neighbourhood and community. Age and approximate household size distributions are matched to those of the US Census 2000. Small play groups of children have four children each, and there are between 4 and 6 small play groups per neighbourhood. Large daycare centres have, on average, 14 children. School age children are assigned to either school grade based on their age. Two neighbourhoods share one elementary school, and all 4 neighbourhoods share a middle and high school. Elementary schools have, on average, 79 children per school, middle schools have an average of 141 students, and high schools have an average of 110 students. 10% of high school students attend a high school in a neighbouring community. 63% adults are in workgroups of average size. Workgroups are made up of adults from different communities, allowing for transmission of infection from one community to another. Contact probabilities vary by contact group and, in some cases, by ages of infectious and susceptible persons (data explicitly shown). Probabilities do not vary over time.
	Longini et al, 2004

Halloran et al, 2002

Elveback et al, 1976

Weycker t al, 2005
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	Sander et al. 

(2010)[46] †
	Individuals were assigned an age class, a community, a household and, depending on age, a daycare, school or workplace, if employed. Every simulated individual was scheduled to spend a certain amount of time each day in each of these locations as determined by their infection status, and contact rates and transmission probabilities per contact for each location were specified. Age assortative contact mixing was assumed within community, workplaces and classrooms, and homogeneous, age independent mixing was assumed within households. The contact rates in each location and the transmission probability per contact were calibrated so that the number of hospitalizations, intensive care unit admissions, and deaths predicted by the model matched the reported number of these events.
	Public Health Agency of Canada, 2010

	Smetanin et al. (2009)[48] *

	Infectious individuals begin to enter Canada from the United States and Mexico according to travel matrix. Close contact interactions between individuals are considered. Individuals interact in mixing patterns of household, school, work and community based contacts.  Contacts based on population based multi‐country (eight European countries) surveys across 15 age groups.  Each  day,  the  transition  to  becoming  infected  was  used  among  all  susceptible  individuals  under  the assumption  that  all  infectious  individuals  may  transfer  the  pathogen  upon  contact  and  the  frequency  with  which this  occurs  was  calibrated  to  the  1957  data. In  the  model,  individuals  infected  with  influenza  pass  through  a latent  period  during  which  they  are  not  infectious  and  do  not  show  any  symptoms  of  the  disease.  The migration patterns are adopted from CANSIM 2006 survey and are assumed to maintain status quo. No pandemic‐based impacts upon the migration are assumed within the current model. Travel patterns are adopted from the 2004 Canadian Travel Survey and are likewise assumed to be maintained throughout the pandemic period.  
	Longini et al, 2004

Haber et al, 2007

Mossong et al, 2008



	Smetanin et al. (2010)[49] †

	Members  of  the  susceptible  population  become  ‘exposed’ (infected with the virus, but not yet infectious) at a rate proportional to the number of infectious individuals in the population  and the  rate  of  contact  between  individuals.  After  infection,  people transition  into  the  infectious  state at  a  rate  dependent  upon  the  latent  time  of  the  virus.  Finally,  at  a  rate  dependent  upon  the  average  infectious period  and  the  case  fatality  rate,  people  either  recover  or  die. The model then was  extended  to  include  age  groups,  antiviral  use,  vaccination  and  hospitalizations. Asymptomatic cases were not distinguished and the infectious population referred to both symptomatic and asymptomatic cases. Contact rates between  age  groups  were  based on  an  extensive  study  of  8  European  countries, multi‐country survey across 15 age groups.  The existing immunity to pH1N1 observed in the elderly was taken into account. A seasonal  dependence  on  contact rates  was also introduced  to  account  for  the  decline  in  the  first  wave  during  the summer of 2009. In  order  to  account  for  regional  variations  due  to geography,  demographic  profiles,  and  variations  in  reporting  policy,  each  region  was  allowed to  have  a  slightly different effective  transmissibility,  average  hospitalization  rate,  and  average  case  fatality  rate.  For  both  the  CHR and  CFR,  the  relative  age  distribution  remained  the  same  across  all  regions.  In  addition,  the  time  of  the  first infection  arriving  in  each  region,  or  equivalently,  the  number  of  initial  cases  at  a  common  start  time, was  also allowed  to  vary  between  regions.  Each region also had a different fraction of the population seeking antiviral treatment and vaccination.

	Chowell and Nishiura, 2008

Mossong et al, 2008
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	Tracht et al. 

(2011)[50] †
	Homogenous mixing is assumed within each age group and heterogeneous mixing between groups. The mixing matrix with the average number of daily contacts an individual from group k has with group j is shown in a table with data from Stroud et al, 2007. Contact levels stay normal throughout the pandemic, although the average number of daily contacts for hospitalized individuals is reduced by 1/3. 


	Stroud et al, 2007

	Yarmand et al.

(2010)[51] †
	𝑅0 was considered to be limited since it does not link policy to outcome. Therefore, contact rate (𝛽) as the input parameter determining the infection rate was used instead and assumed to be equal to 1.6 contacts per day per person.

Although the population was almost homogeneous population (undergraduate students in the same age group and with similar social behaviour), the model could have been more general by incorporating non-homogeneity (e.g. considering different age groups or classifying people according to their contact rate).


	Assumption


* before 2009 H1N1 pandemic; † after 2009 H1N1 pandemic
PAGE  

_1358603150.unknown

