Supplemental Materials

Supplemental Table S1: Health facilities sampled, by level of care – Nakuru and Mombasa Counties, Kenya, 2019–2021
	
	Year-round strategy
	Campaign strategy

	
	Njoro (Nakuru County)
	Jomvu (Mombasa County)
	Nakuru North (Nakuru County)
	Likoni (Mombasa County)

	Level of care provision1
	Total participating government facilities
	Sampled facilities
	%
	Total participating government facilities
	Sampled facilities
	%
	Total participating government facilities
	Sampled facilities
	%
	Total participating government facilities
	Sampled facilities
	%

	Level 2 
	19
	7
	10%
	3
	2
	67%
	2
	1
	50%
	3
	3
	100%

	Level 3 
	3
	2
	67%
	2
	2
	100%
	6
	4
	67%
	2
	1
	50%

	Level 4 
	2
	1
	50%
	0
	--
	--
	1
	1
	100%
	2
	1
	50%

	Total
	24
	10
	41%
	5
	4
	80%
	9
	6
	67%
	7
	5
	71%



1Level 2 facilities = health dispensaries (outpatient services only); Level 3 facilities = health centers (outpatient and inpatient services usually maternity services); Level 4 facilities = sub-county hospitals.


Supplemental Table S2: Operational needs, by delivery strategy, for pediatric influenza vaccination – Nakuru and Mombasa Counties, Kenya, 2019–2021
	Program activity
	Input
	Seasonal campaign delivery
	Year-round delivery

	Advocacy and social mobilization
	Number of sensitization meetings conducted
	6 (1 county-level, 1 stakeholder sensitization, and 1 community health worker sensitization in each county)
	6 (1 county-level, 1 stakeholder sensitization, and 1 community health worker sensitization in each county)

	Training
	Number of trainings conducted
	5 (2 in each county + 1 national-level)
	5 (2 in each county + 1 national-level)

	Distribution, storage, and waste management
	Number of months of equipment/maintenance required
	4 
	12 

	
	Number of vaccine delivery transport trips required from regional depot to sub-county store
	1 trip per month (4 trips total) 
	1 trip per quarter (4 trips total)

	
	Number of vaccine delivery transport trips required from sub-county store to health facilities
	3 trips per month (12 trips total)
	1 trip per month (12 trips total)

	Service delivery
	Number of surge staff hired
	14 (nurses)
	0

	
	Median percentage of staff time dedicated to influenza vaccination
	25%
	8%

	Monitoring
	Number of months of monitoring required
	4 
	12 

	Supervision
	Number of supervision visits conducted
	2 (1 per county)
	3 (2 per county planned; one was cancelled due to movement restrictions as part of COVID-19 mitigation measures)





Supplemental Table S3: Detailed costs by administrative level for the campaign delivery strategy – Nakuru and Mombasa Counties, Kenya, 2019–2021
	
	Financial cost
USD (% of total)
	Economic cost
USD (% of total)

	Program activity
	National
	Regional
	County
	Sub-county
	Health facility
	National
	Regional
	County
	Sub-county
	Health facility

	Cost of vaccine
	148,047 (88%)
	-- 
	-- 
	-- 
	-- 
	148,047 (88%)
	-- 
	-- 
	-- 
	-- 

	Advocacy and social mobilization
	6,975 (4%)
	--  
	1,077 (48%)
	13,524 (76%)
	3,297 (12%)
	6,975 (4%)
	--  
	1,077 (42%)
	13,524 (74%)
	3,297 (6%)

	Training
	10,700 (6%)
	--  
	1,160 (52%)
	4,333 (24%)
	5,838 (22%)
	10,700 (6%)
	--  
	1,160 (45%)
	4,333 (24%)
	5,838 (11%)

	Distribution, storage, and waste management
	2,101 (1%)
	232 (100%)
	-- 
	-- 
	-- 
	2,494 (1%)
	722 (63%)
	--  
	313 (2%)
	3,058 (6%)

	Service delivery
	-- 
	-- 
	-- 
	-- 
	11,775 (44%)
	-- 
	-- 
	-- 
	-- 
	    34,154 (66%)

	Monitoring
	-- 
	-- 
	-- 
	-- 
	 
	--  
	433 (38%)
	343 (13%)
	222 (1%)
	 

	Supervision
	-- 
	-- 
	-- 
	-- 
	5,695 (21%)
	-- 
	-- 
	-- 
	-- 
	5,695 (11%)

	Total
	167,824
	232
	2,236
	17,856
	26,605
	168,217
	1,156
	2,579
	18,392
	52,041



All costs presented in U.S. Dollars; 1 US$ = 107.85 Kenyan shillings (2021).
Totals might not sum exactly to components due to rounding.


Supplemental Table S4: Detailed costs by administrative level for the year-round delivery strategy – Nakuru and Mombasa Counties, Kenya, 2019–2021
	
	Financial cost
USD (% of total)
	Economic cost
USD (% of total)

	Program activity
	National
	Regional
	County
	Sub-county
	Health facility
	National
	Regional
	County
	Sub-county
	Health facility

	Cost of vaccine
	177,145 (93%)
	-- 
	-- 
	-- 
	-- 
	177,145 (90%)
	-- 
	-- 
	-- 
	-- 

	Advocacy and social mobilization
	6,891 (4%)
	--  
	1,105 (47%)
	9,974 (67%)
	3,297 (19%)
	6,891 (3%)
	--  
	1,105 (33%)
	9,974 (57%)
	3,297 (3%)

	Training
	5,350 (3%)
	--  
	1,222 (53%)
	2,447 (16%)
	7,216 (42%)
	10,700 (5%)
	--  
	1,222 (36%)
	2,447 (14%)
	7,216 (7%)

	Distribution, storage, and waste management
	854 (<1%)
	556 (100%)
	--  
	2,420 (16%)
	--  
	2,498 (1%)
	1,447 (53%)
	--  
	1,717 (10%)
	19,817 (19%)

	Service delivery
	-- 
	-- 
	-- 
	-- 
	-- 
	-- 
	-- 
	-- 
	-- 
	68,712 (65%)

	Monitoring
	-- 
	-- 
	-- 
	-- 
	-- 
	--  
	1,300 (47%)
	1,029 (31%)
	3,382 (19%)
	--  

	Supervision
	-- 
	-- 
	-- 
	-- 
	6,793 (39%)
	-- 
	-- 
	-- 
	-- 
	6,793 (6%)

	Total
	190,240
	556
	2,326
	14,840
	17,307
	197,234
	2,747
	3,355
	17,520
	105,835



All costs presented in U.S. Dollars; 1 US$ = 107.85 Kenyan shillings (2021).
Totals might not sum exactly to components due to rounding.

Supplemental Methods
We organized cost inputs into six categories corresponding to the following vaccination program activities: (1) advocacy and social mobilization (ASM); (2) training; (3) distribution, storage, and waste management; (4) service delivery; (5) monitoring; and (6) supervision. The activities and cost inputs of each category are summarized in the table below.  
 
	Cost category
	Activities undertaken
	Cost inputs

	Advocacy and social mobilization
	National advocacy meetings
Development of information, education, and communication (IEC) materials
Pretesting IEC materials
County health management team meetings
Stakeholder and community health volunteer (CHV) sensitization meetings
Social mobilization activities which included event launches, road shows, posters 
Event launch (specific to campaign strategy)

	Daily Subsistence Allowances (DSA) and lunch allowances for government staff travelling away from their workstations
Transport costs such as fuel costs for government vehicles, car hire, air tickets, daily transport allowances for individuals travelling away from their workstations
Meeting venue costs such as hall hire, tent hire, meeting/training costs, printing costs
Communication costs such as mobile phone charges
Design, printing and recording of audiovisual IEC material

	Training
	Training of county and sub-county health management teams and health care workers at health facilities 
	Daily Subsistence Allowances (DSA) and lunch allowances for government staff travelling away from their work stations
Training /facilitation allowances for government trainers 
Transport costs such as fuel costs for government vehicles, car hire, air tickets, daily transport allowances for individuals travelling away from their workstations
Meeting venue costs such as hall hire, tent hire, meeting/training costs, printing costs
Communication costs such as mobile phone charges
Development and printing of training material


	Distribution, storage, and waste management
	Transportation of vaccines from the national to regional stores
Transportation of vaccines from regional stores to sub-county stores
Transportation of vaccines from sub-county stores to health facilities 
Storage of vaccines at the national, regional, and sub-county level
Disposal of waste at the health facility level
	Daily Subsistence Allowances (DSA) and lunch allowances for government staff travelling away from their workstations
Transport costs such as fuel costs for government vehicles and transport allowances for individuals travelling away from their workstations
Payment to loaders for vaccine loading and off loading
Cost of the buildings used to store influenza vaccine
Costs of the installation and use of a burning chamber
Purchase and maintenance costs of walk-in cold rooms and cold chain equipment and supplies


	Service delivery
	Storage and administration of the vaccine at the health facility level
	Salaries of health care workers
Costs of buildings where influenza vaccine was administered
Overhead costs (water and electricity)


	Monitoring
	Monitoring the influenza vaccine project at the national, county and sub-county level
	Salaries of health care workers at the national, county and sub-county level


	Supervision
	Supervision of public private and faith-based health facilities offering the influenza vaccine by national, county and sub-county staff
	Daily Subsistence Allowances (DSA) and lunch allowances for government staff travelling away from their workstations
Transport costs such as fuel costs for government vehicles, car hire, air tickets, daily transport allowances for individuals travelling away from their workstations
Meeting venue costs such as hall hire, tent hire, meeting/training costs, printing costs
Communication costs such as mobile phone charges
Design, printing and recording of audiovisual IEC material
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For any cost item that was shared between the influenza vaccine project and other health services, we obtained healthcare workers’ inputs to determine the proportion allocable to the influenza vaccine project. Daily Subsistence Allowance (DSA) costs were obtained from the Salaries and Remuneration Commission [1]. For transport costs such as air tickets, we used a standard rate across all the strategies as there were substantial fluctuations in air ticket prices during the demonstration project that were unrelated to the strategies. For most cost items, the annual costs were obtained. Annual costs were included in the year-round analysis while for the campaign strategy annual costs were divided by 3 to obtain the cost associated with the 4-month campaign strategy.

We provide additional notes on the categories in the section below:
Advocacy and social mobilization: For the purposes of this analysis, costs incurred at the national, and county level were not shared between strategies. We incorporated the full costs of each of these activities into each of the strategies to avoid underestimating the cost of delivering each strategy. For example, one national level advocacy meeting was held to discuss the influenza vaccine project. We did not assign half of the costs to either strategy because if one strategy had been adopted this meeting would still have been held at a similar cost.

Distribution: For the duration of the demonstration project, the regional store in Mombasa was not in use due to renovations and costs associated with vaccine storage at this level were captured during data collection. These costs were excluded from the analysis from the analysis. 

Vaccines were distributed the national level to regional stores once every 3 months. In the year-round strategy vaccines were collected from the regional store twice every 3 months as compared once in 3 months for the campaign strategy. The number of trips was influenced by the space available at the sub-county store. The health facility collected vaccines from the sub-county store once a month. More frequent vaccine deliveries to health facilities were made for the campaign strategy but this cost was not included in the analysis. 

Storage: We used the Equivalent Annual Cost (EAC) to cost the space that was used to store and administer vaccines. Based on the proportion of space utilized by the influenza vaccine we then applied this proportion to obtain the cost allocated to influenza vaccine. 







Where:
discount rate = 7% 
n = number of years of useful life = 30 years

Waste disposal costs: This cost was only calculated at the health facility level. The annual cost of the burning chamber was calculated by applying a proportion based on its use assigned to the influenza vaccination project to the cost of the burning chamber divided by the number of useful years of the burning chamber. The monthly cost of running the burning chamber was multiplied by 12 to get the annual costs. 

Cold chain equipment and supplies:  The prices of cold rooms, freezers and fridges were obtained from the National Vaccines and Immunization Program (NVIP) price list, World Health Organization (WHO) prequalified list and UNICEF website [2, 3]. For the items that were not in any of these lists, other supplier’s websites were accessed to estimate their prices, and if these were not available, we estimated the price of these brands based on the cost of similar items in the WHO list. To calculate the equivalent annualized cost of the walk-in cold room, the number of years of useful life was estimated to be 15 years [4]. Other cold chain equipment and supplies were estimated to have 10 years of useful life. 

To determine the cost of maintaining cold chain equipment and supplies at the national level we obtained the budget allocation for maintenance that year. At the regional level we included the costs of daily subsistence allowances for technicians, the budget allocation for spare parts and costs of fuel associated with undertaking repairs. At the sub-county and facility level we used the quarterly budget allocation to the facilities and sub-counties as a proxy for the costs for maintaining immunization cold chain equipment. There are no cold chain equipment costs incurred at the county level. 

Service delivery: To estimate the cost of paid labor we estimated the amount of time spent on influenza vaccine related activities and applied this proportion to the average salary for a particular job group based on the Salaries and Remuneration Commission [1]. Voluntary labor was not included in this analysis. 

Monitoring: We estimated the time spent on influenza monitoring activities at each level and adjusted the salary obtained from Salaries and Remuneration Commission [1] to reflect the proportion of time spent influenza monitoring activities. These costs were estimated at all levels except for the health facility level to avoid double counting as this cost was captured under service delivery at the health facility level. 

Supervision: Costs of supervision were estimated at the facility level. Costs of supervision included costs incurred to supervise faith-based and private health facilities in addition to public health facilities. This is because the government is also expected to supervise activities of non-public owned facilities.

	Cost input
	Value
	Source

	Personnel salaries (per year)
	Ranged from $435.28–1203.04, depending on job level
	Kenya Salaries and Remuneration Commission [1]

	Vaccine wastage factor
	1.006
	Pediatric demonstration project

	Storage: cost of a building (per square meters)
	$185.44
	Interview, Ministry of public works

	Storage: useful life of a building 
	30 years
	Assumption

	Transport: Cost per km travelled (vehicles)
	$0.09
	Estimate as of April 2021

	Transport: Standard cost of airfare
	$129.81
	Cost of airfare from Nairobi to Mombasa (Kenya Airways)

	Cold chain: years of useful life for cold rooms
	15 years
	Prior Kenyan costing study [3]

	Cold chain: years of useful life for refrigerators, freezers, and incinerators
	10 years
	Standard WHO Seasonal Influenza Immunization Costing Tool input [5]

	Cold chain: cost of equipment maintenance
	National: $4636.07
Regional: $4636.07
Sub-county: $772.68 (Nakuru); $421.46 (Mombasa)
Facility: $2225.31
	Kenya National Vaccines Immunization Program


All costs presented in U.S. Dollars; 1 US$ = 107.85 Kenyan shillings (2021 mid-year rate based on Central Bank of Kenya foreign exchange rates [6]).
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