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Abstract

School-based vaccination (SBV) and checking students’ vaccination records at school have the 

potential to optimize vaccination coverage among school-aged children. The primary aim of this 

paper is to describe adoption of SBV by countries from 2008 to 2017, including target age groups 

and vaccines delivered in 2017, as reported annually through the World Health Organization 

(WHO)-United Nations Children’s fund (UNICEF) Joint Reporting Form (JRF). Expanding upon 

previous analyses, country-specific rates of primary school enrollment and home-based record 

(HBR) ownership were linked to the WHO-UNICEF JRF data, to identify countries with high 

potential to implement vaccination record checks at school. The proportion of countries reporting 

delivery of at least one routinely recommended vaccine dose in school settings increased from 95 

(of 163 reporting; 58%) in 2008 to 108 (of 181 reporting; 60%) in 2017. The 13 additional 

countries that reported using SBV in 2017 were among 31 countries for which SBV data from the 

JRF were unavailable in 2017. The most common antigens delivered through SBV in 2017 were 

tetanus (94 countries), diphtheria (89 countries), and human papillomavirus (52 countries). Among 

93 countries with data available for net primary school enrollment and HBR ownership, 52 (56%) 

countries had both ≥80% net primary school enrollment and ≥80% of children aged 12–23 months 

ever owning an HBR; 33 (63%) of these used SBV. If not already doing so, these 33 countries 

represent an opportunity to introduce routine checking of vaccination status at entry to, or during 

primary school. With the growing number of new vaccines and booster doses of childhood 

vaccines targeting school-age children, implementation of SBV and checking of student 

vaccination records at school may help improve vaccination coverage; however, additional data are 

needed to assess global prevalence of checking vaccination status at school and to identify factors 

facilitating optimal implementation of this strategy.

*Corresponding author at: 1600 Clifton Road NE, Atlanta, GA 30329, USA. nqw5@cdc.gov (L.R. Feldstein). 

Declaration of Competing Interest
The authors declare that they have no known competing financial interests or personal relationships that could have appeared to 
influence the work reported in this paper.

Appendix A. Supplementary material
Supplementary data to this article can be found online at https://doi.org/10.1016/j.vaccine.2019.10.054.

HHS Public Access
Author manuscript
Vaccine. Author manuscript; available in PMC 2020 November 04.

Published in final edited form as:
Vaccine. 2020 January 16; 38(3): 680–689. doi:10.1016/j.vaccine.2019.10.054.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Keywords

School-based delivery; Routine immunization schedule; School-aged children; Adolescents; 
Vaccination coverage; Vaccines

1. Background

Health screening and delivery of preventive health services, including vaccination, [1] are 

often provided at primary and secondary schools. The World Health Organization (WHO) 

recommends delivery of five vaccine antigens to primary school-aged children and 

adolescents (tetanus, diphtheria, hepatitis B, rubella, and human papillomavirus [HPV]), 

though not all countries include these vaccines in national immunization schedules [2,3]. 

WHO also recommends providing hepatitis B vaccine to high-risk adolescents and varicella 

vaccine to adolescents in countries where the average age of acquisition of infections is high 

(≥15 years) [2]. School settings have gained prominence for administration of routinely 

recommended vaccines to children and adolescents, largely because the target population is 

easily identifiable in one location and reachable within a short period of time, with minimal 

logistical constraints [4-8].

School-based vaccination (SBV) has been defined as the delivery of routinely recommended 

doses of vaccines to school-aged children using the school as a venue for delivery [9,10]. 

MacKroth et al. [11] and Vandelaer et al. [9] have previously described the extent to which 

SBV has been implemented globally. The former used an email survey of 143 countries, and 

the latter used the WHO-United Nations Children’s Fund (UNICEF) Joint Reporting Form 

(JRF) [10] data from 2012. In subsequent years, an increasing number of new vaccines (e.g., 

HPV vaccine) and booster doses of existing vaccines (e.g., tetanus and diphtheria-containing 

vaccines) have been recommended for primary school-aged children and adolescents [12]. In 

some countries, these recommendations have catalyzed establishment of a national or sub-

national SBV platform and, in others, have catalyzed expanding existing platforms to new 

types of schools or new school grades [13-15].

Checking of vaccination status at the time of entry to school, or while school is in session (at 

school) is widely recommended at global, regional, and national levels [16-20], and in some 

countries is required by law [21-23]. Globally, however, understanding of the prevalence of 

policies and practices of checking vaccination status at school is limited. As of 2017, there 

has been no global census on the number of WHO member states or countries implementing 

this strategy, in part, because questions related to checking of vaccination status at school are 

not included in the WHO-UNICEF JRF. Evidence of the effectiveness of checking 

vaccination status at school is predominantly from high-income countries (HICs) and 

middle-income countries (MICs). In China, checking a child’s vaccination status at entry to 

primary school and kindergarten increased uptake of vaccines recommended for school-aged 

children and prompted catch-up vaccination for missed doses of infant vaccines, which 

increased population immunity in the cohorts of children whose vaccination status was 

checked [24,25]. Experiences from several HICs and MICs suggest that several factors 

influence the feasibility and effectiveness of checking vaccination status at school [20-23]. 
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Three important factors include, collaboration between health and education sectors as is 

needed for any health initiative in schools, high levels of school enrollment to ensure the 

majority of the target population is available, and reliable sources of data on individual 

vaccination history, such as that recorded on home-based records (HBR). WHO defines 

HBRs as “a medical document (more often physical than electronic) — issued by a health 
authority (such as a national, provincial or district health department) on which an 
individual’s history of vaccinations received (including the name and number of doses of 
vaccine(s) along with dates given) from all healthcare providers is recorded” [26].

The primary aim of this paper is to update and expand on previous global summaries of 

2017 WHO-UNICEF JRF data [9,11] about the prevalence of SBV in WHO member states 

and describe the target groups for vaccination, types of vaccine antigens and the number of 

doses delivered in these settings. By combining the WHO-UNICEF JRF data with country-

specific rates of net primary school enrollment and HBR ownership, this paper also 

identifies countries with the potential to implement the practice of checking students’ 

vaccination status at school.

2. Methods

2.1. Data sources and variables

Self-reported country-level data on delivery of routinely recommended vaccines in schools 

(i.e., vaccines on the national immunization schedule and not delivered through campaign-

style approaches) were extracted from the school-based immunization module in the WHO-

UNICEF JRF (Fig. S1. questions 3000, 3050, and 3060–3170) [27]. This dataset includes 

data from calendar year 2008 (the first year the module was used) to calendar year 2017. 

The following country-level data were linked to this dataset: net enrollment rate of children 

in primary education from UNESCO Institute of Statistics (most recent year available, up to 

2017; defined by UNESCO as the total number of students enrolled in the theoretical age 

group for primary education, as a percentage of the total population in that age group); 

ownership of HBRs among children 12–23 months of age from Multiple Indicator Cluster 

Surveys (MICS) or Demographic and Health Surveys (DHS) [28] (most recent year 

available, up to 2017); whether the country received support from Gavi, the Vaccine Alliance 

(Gavi) in 2017 (as indicated in the 2017 Annual Report) [29]; and countries’ income level in 

2017, as defined by the World Bank (WB) [30]. Although neither currently owning or ever 

owning an HBR takes into account how long the HBR was retained, ever owning an HBR 

was chosen for the primary analysis because it includes a longer time period than currently 

owning, which only takes into account HBR retention at one point in time. For analysis 

purposes, WHO member states were classified into two categories based on net proportion 

of children enrolled in primary school and proportion of children aged 12–23 months ever 

owning an HBR; ≥80% and <80% for each.

2.2. Data cleaning

Country-level reports of SBV in the yearly WHO-UNICEF JRFs from 2008 to 2017 were 

prepared for analysis using SAS software (version 9.4). Vaccine names provided in a 

language other than English were translated into English, and each vaccine (e.g., measles-
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mumps-rubella vaccine) was coded into its component antigens (e.g., measles, mumps, and 

rubella). Data entries that seemed to be erroneous were excluded, unless confirmed by 

triangulation with other valid data sources, such as data on the WHO list of national 

immunization program schedules by country [3], review papers [31,32], or ministry of health 

web pages. Where a range of target school grades (e.g., grade 7–9) were reported for a single 

vaccine dose, the midpoint of the range (e.g., grade 8) was used as the grade in which the 

vaccine was delivered. For entries in which the grade was missing but the age of delivery 

was reported, the grade was estimated using the reference point of the country’s theoretical 

entrance age to the first grade of primary school, as defined by UNESCO’s International 

Standard Classification of Education (ISCED) [33]. For the small number of countries not 

mapped to ISCED, grade-related data were obtained from Classbase, an online education 

system database [34] or a country-specific ministry of education web page. Where multiple 

doses of the same vaccine given at different ages and grades were reported in the same JRF 

entry (e.g., tetanus toxoid vaccine [TT] given in 1st grade and 6th grade), unique entries 

were created by dose number and target group (e.g., Grade 1 – TT 1st dose). This method 

allowed for the calculation of the number of vaccine doses delivered in schools for each 

vaccine antigen and target grade or age.

2.3. Data analysis

Descriptive analyses were undertaken in Tableau (version 2018.1) to determine the number 

and proportion of WHO member states that reported implementing SBV, by year, from 2008 

to 2017. For 2017, several characteristics were compared between WHO member states 

reporting SBV and those that did not, including, WB income level, WHO region, eligibility 

for Gavi funding, net proportion of children enrolled in primary school and HBR ownership. 

Opportunities to implement checking vaccination status in schools were identified at a 

country level by linking data from 2017 on presence of SBV, HBR ownership and net 

primary school enrollment. WHO member states were considered to have high potential for 

implementing checking of vaccination status at school, if they reported use of SBV, and both 

net primary school enrollment and HBR ownership was ≥80%.

3. Results

3.1. Prevalence of school-based vaccination

From 2008 to 2017, the number of WHO member states responding to the JRF SBV module 

ranged from 163 to 183 (Fig. 1, Table S1). From 2008 to 2017, the proportion of WHO 

member states reporting delivery of any vaccine antigen in schools increased from 58% (95 

out of 163 reporting) in 2008 to 60% (108 out of 181 reporting) in 2017 (Fig. 1). Of the 68 

WHO member states that reported not using SBV in 2008, 15 reported using SBV in 2017. 

Of the 95 WHO member states that reported using SBV in 2008, 11 had changed their 

answer and reported no longer using SBV in 2017, and four did not respond in 2017. Hence 

there was no change in the numerator among the original cohort of 163 countries that 

responded in 2008. However, among the 31 WHO member countries that did not respond to 

the JRF school-based vaccination module in 2008, 13 reported using SBV in 2017. The 

largest year-to-year increase occurred from 2016 to 2017, during which six countries 

reported SBV for the first time (Table S1).
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Of the 194 WHO member states (including countries and territories) in 2017, 193 (99%) 

submitted a JRF and, among these, 181 countries answered questions pertaining to the 

delivery of routine doses of vaccines in schools in 2017 (Fig. 2). Of the 181 responding 

WHO member states, 108 (60%) reported delivering routine doses of vaccines in schools in 

2017 (Fig. 2, Table 1, and Fig. S2). Among WHO regions, SBV was most prevalent in the 

Western Pacific Region (81%), Americas Region (79%), and Eastern Mediterranean Region 

(68%). SBV was more common among upper-middle- income countries (UMIC) (77%), 

high-income countries (HIC) (67%), and lower-middle-income countries (LMIC) (58%) 

compared with low-income countries (LICs) (19%) and was more common in non-Gavi-

supported countries (73%) compared with Gavi- supported countries (37%) (Table 1). Of the 

108 countries reporting use of SBV in 2017, 89 (82%) indicated that vaccination was part of 

a comprehensive school health program that also delivered other health interventions (i.e. 

deworming, general health education) (data not shown).

3.2. Vaccine antigens delivered in schools

Prior to 2017, the proportion of WHO member states that reported delivery of specific 

vaccine antigens in schools varied little year-to-year for most antigens, with two exceptions: 

HPV, for which the proportion of countries delivering this vaccine increased steadily 

throughout this period, and bacille Calmette-Guérin (BCG) and hepatitis B vaccines, for 

which the proportions of countries delivering these vaccine antigen decreased steadily 

throughout this period. Between 2016 and 2017, HPV, tetanus-diphtheria or diphtheria-

tetanus-pertussis (Td/DTP), and measles were the primary vaccine antigens delivered in 

schools.

Among the 108 countries that reported delivering routine vaccine doses in schools in 2017, 

106 (98%) reported additional information about the specific antigens delivered, including 

number of doses and school grade or age groups targeted (Figs. 1, 3, and S3). Among the 

106 WHO member states reporting vaccine antigen data in 2017, the mean number of 

vaccine antigens reported to be delivered through SBV was 4 (range 1–10) (Fig. S3), which 

was the same number in 2008. On average, a larger variety of vaccine antigens were 

delivered in schools in UMICs and HICs (mean = 5, range 1–10), compared with LMICs 

and LICs (mean = 3, range 1–5) (Fig. S1). Of 18 different vaccine antigens delivered in 

schools globally in 2017, tetanus (94 countries) and diphtheria (89 countries) were the most 

common antigens delivered and were most frequently provided in combination vaccine 

presentations (e.g., Td) (Fig. 3). Of the 106 WHO member states that reported information 

on specific vaccine antigens given in schools in 2017, 60 (57%) had HPV vaccine in the 

routine immunization schedule. Of these 60 WHO member states, 52 (87%) reported 

delivering HPV vaccine in schools in 2017; 23 (44%) were HICs, 19 (37%) were UMICs, 8 

(15%) were LMICs, and 2 (4%) were LICs. Of the 52 WHO member states reporting 

delivery of HPV vaccines in schools in 2017, 42 (81%) reported delivery of HPV vaccine in 

schools nationwide, 7 (13%) countries reported delivery in some sub-national areas, and 3 

countries (6%) did not indicate the geographic reach of HPV vaccine delivery.

In 2017, delivery of routine vaccines in schools was most often conducted in the first grade 

of primary school among children 5–7 years of age (Fig. 4). The exception was HPV 
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vaccine, which was most frequently delivered between 4th and 8th grade to females 9–13 

years of age.

3.3. Net primary school enrollment, home-based record retention and school-based 
vaccination

Among the 181 WHO member states responding to the JRF question on delivery of vaccines 

in schools in 2017, 175 had data available on net primary school enrollment (146 [83%] had 

≥80%, 29 [17%] had <80%) (Table 1). SBV was reportedly used in 97 (66%) of 146 WHO 

member states with net primary school enrollment ≥80%, and in 8 (28%) of 29 WHO 

member states with net primary school enrollment <80% (Table 1). Seventy-eight WHO 

member states had data available on ever owning an HBR among children aged 12–23 

months (67 [86%] had ≥80%, 11 [14%] had <80%) (Table 1). SBV was used in 34 (51%) of 

67 WHO member states reporting ≥80% of children aged 12–23 months ever-owning an 

HBR, and in 3 (27%) of 11 WHO member states with <80% of children ever owning an 

HBR (Table 1).

Among 78 WHO member states with data available for both variables (net primary school 

enrollment and children aged 12–23 months ever owning an HBR), 52 (67%) had ≥80% for 

both variables; 33 (63%) of these countries reported using SBV (Table 2) and 19 (37%) 

reported not using SBV (Table 3). The relationship between ever owning an HBR, net 

primary school enrollment, and SBV is illustrated in Fig. 5.

4. Discussion

New vaccines targeting school-aged children (e.g., HPV, meningococcal, and varicella 

vaccines), and recommendations for booster doses of childhood vaccines (e.g., tetanus-

diphtheria–con taining vaccines), have led to an increased call to deliver vaccines to school-

aged children [35]. Such calls are seen in strategic plans for the elimination of measles and 

rubella [36,37] and tetanus [38], both of which recommend SBV, and checking of 

vaccination status at school as strategies to contribute to elimination of these diseases. The 

response rate to the JRF school-based vaccination module has increased from 163 of 194 

member states in 2008 to 181 of 194 member states in 2017. Despite this, there was little 

overall change from 2008 to 2017 in the proportion of WHO member states reporting 

delivery of at least one dose of a routine vaccine in a school setting (58%–60%); however, 

during the same period there was an increase in the total number of WHO member states 

reporting delivery of at least one routine vaccine through SBV (95–108). During the same 

period (2008–2017), there was no change in the average number of vaccine antigens 

delivered through SBV (mean = 4). Since 2008, the first grade of primary school has 

remained the most frequently targeted grade for SBV, but an increasing number of countries 

in 2017 reported delivering vaccines later in primary school and in secondary schools [2]. 

Gavi support for HPV vaccine introduction has helped catalyze the establishment of SBV in 

eligible LMICs, either alone or as part of existing school health programs [15,39]. However, 

SBV still remains more predominant in HIC and UMICs, than LMICs or LICs.

SBV may not be feasible or effective in all settings. Seventy-five percent of WHO member 

states responding to the school-based immunization section of the JRF in 2017 and with net 
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primary school enrollment ≥80% reported implementing SBV in 2017, while less than 25% 

of reporting WHO member states with net primary school enrollment <80% reported 

implementing SBV. These findings support previous suggestions that SBV may not be as 

feasible or effective in settings with low school enrollment or attendance [9], such as LICs, 

secondary schools, or in rural areas [40-43]. Therefore, in these settings, SBV should be 

complemented by activities to reach out-of-school children.

Lessons learned from SBV in high and middle-income settings highlight a heterogeneous 

array of factors influencing feasibility of this strategy. Such factors include leadership and 

governance, organizational models and institutional relationships, workforce capacity and 

roles (particularly concerning the school nurse), available mechanisms to communicate 

about vaccination with parents and students (including methods for obtaining consent), and 

processes related to organization and delivery [8,44]. Similar influencing factors have been 

reported from LMICs implementing SBV, though the evidence from these settings was 

limited to delivery of HPV vaccine [13,45]. Operational cost of an SBV program, the cost of 

vaccine, and community preferences for vaccination delivery platforms (e.g. primary health 

care sector vs school-based) may also influence feasibility of implementation [46]. In 

addition to drawing on existing evidence about factors affecting delivery of vaccines in 

schools, countries planning to initiate SBV can determine their overall capacity to 

implement this strategy using the WHO school immunization readiness assessment tool 

[47]. This tool can also be used to monitor and inform improvements to delivery of vaccines 

in schools, as well as broader school health services.

Although many vaccines routinely recommended for school-aged children and adolescents 

were delivered in school between 2008 and 2017, the WHO-UNICEF estimates of national 

immunization coverage (WUENIC) did not include estimates of coverage for vaccines 

targeting school-aged children during this period [48,49]. Similarly, not all countries 

implementing SBV routinely monitor coverage of the vaccines delivered to school-aged 

children [50]. In countries where vaccination coverage among primary-school-aged children 

and adolescents has been assessed, coverage was generally higher in HICs with well-

established SBV programs [9,43,51-54]. In LMICs, rapid uptake of HPV and Td vaccines in 

schools in recent years [39,43,51-53,55,56] illustrates that SBV can be a useful approach to 

reach school-aged children with primary or booster doses of routine vaccines. In 2018, 

WUENIC included estimates of national-level coverage of HPV vaccine, which was the first 

time that any vaccine targeting school-age children or adolescents was included in the report 

[57]. However, further efforts on a local to global level are still needed to accurately and 

consistently monitor vaccination coverage among school-age children and adolescents. Such 

information is critical to determine the success of the SBV approach.

Having comprehensive records of children’s vaccination history, as is recorded on an HBR, 

is critical for monitoring timely completion of individual vaccination status, assessing 

immunization program performance through vaccination coverage surveys, and evaluating 

individual and population vaccination status during disease outbreaks. Recording vaccines 

delivered in school on an HBR, which also includes all vaccines given during infancy and 

early childhood, has the potential to motivate parents to retain an HBR past their child’s 

infancy. Our findings concur with, and build upon, a previous analysis illustrating that 
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countries implementing SBV had higher levels of current HBR ownership compared to those 

not implementing SBV [58]. In countries where electronic immunization registries or 

electronic medical record systems are not yet implemented, availability of an HBR is a 

critical component of checking children’s vaccination status at entry to, or during school. 

Checking of vaccination status in schools is a widely recommended strategy for increasing 

population-based coverage of routinely recommended vaccines in school-aged children 

[18,19] and could further motivate HBR retention, improve completeness of data in 

immunization registers or electronic medical records, and increase demand for complete and 

timely vaccination in childhood.

School enrollment, the start of each school year, and the point at which vaccines are 

delivered at the school all present opportunities to check children’s vaccination status. Thus, 

UMIC, LMICs, and LICs already implementing SBV have previously been identified as 

having the potential to implement checking of vaccination status in schools [56,58-60]. This 

is further supported by the reported results from our analysis in which 33 of the 78 WHO 

member states with source data available (42%), met three important criteria for successful 

implementation of checking vaccination status at school; presence of SBV program, ≥80% 

net primary school enrollment, and ≥80% ever owning an HBR. These countries are 

considered those with “high potential” to introduce checking of vaccination status at school 

and were spread across all WHO Regions. Additionally, 19 WHO member states had ≥80% 

net primary school enrollment and ≥80% ever owning an HBR but did not meet the third 

criteria of implementing SBV in 2017. The majority of these 19 countries were from the 

African Region. Checking a child’s vaccination status at school can occur with or without an 

official requirement to have certain vaccinations in order to enter school. The “nudge 

strategy” of checking vaccination status alone, without a financial or social penalty, focuses 

on building and strengthening systems and addressing barriers to accessing immunization 

services [61]. With this nudge strategy, accountability is placed on assessing vaccination 

status, facilitating access to missed doses of vaccines, and increasing demand for, and 

timeliness of, childhood vaccines in a country’s national immunization schedule. A more 

comprehensive understanding of the prevalence, potential benefits of, and challenges to 

checking children’s vaccination status, at entry to, or during school is needed, especially in 

LMICs and LICs.

As previously reported by Vandelaer et al. [9], the JRF data have inherent limitations 

because of their self-reported nature; however these data are currently the only available 

source from which the global prevalence of countries implementing SBV can be derived. 

Additionally, although the JRF instructions specify excluding reporting of doses delivered 

during vaccination campaigns, it is possible that some countries reported doses of vaccines 

delivered in campaigns targeting school-aged children or using schools as the vaccination 

site, thus creating the potential for over-reporting of SBV. Consistent with previous analyses 

of JRF data on SBV [9], JRF data from 2017 used in these analyses were not verified against 

other data sources unless entry errors or missing data points were evident, as described in the 

methods. Limitations of data on HBR ownership have been previously reported [62]. 

Missing data was a notable limitation for HBR ownership (available for 78 countries), as 

these data only existed for countries where a DHS or MICS survey had been conducted (i.e., 

primarily LIC, LMIC, and UMIC countries). Therefore, this analysis may not accurately 
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reflect the status of HBR ownership globally [62-64]. Data on ever and current ownership of 

an HBR were most complete for children aged 12–23 months, though evidence suggests 

there is a reduction in HBR retention as age increases [58,65]. Therefore, the presented data 

on HBR ownership should be considered a maximum estimate of HBR retention [62,66,67]. 

Lastly, although the analysis was limited to the 194 WHO member states, regionally 

recognized countries and areas (e.g., Kosovo, Greenland, Taiwan) may also implement SBV, 

potentially increasing the prevalence of SBV beyond what is reported.

5. Conclusions

As national immunization programs evolve to introduce the growing number of new 

vaccines and booster doses of childhood vaccines targeting school-age children, more 

countries may establish an SBV platform. Despite the need to find ways to deliver routine 

vaccines to school-age children, there has been little increase in the proportion of WHO 

member states implementing SBV from 2008 to 2017. This may potentially be due to 

challenges that remain in settings where school enrollment or attendance is low, such as in 

LICs, rural areas, higher school grades, and in countries with funding and workforce 

constraints in the health and education sectors. There is need for further exploration of the 

association between SBV, primary school enrollment, and HBR ownership. Identification of 

other performance indicators of education and routine immunization systems that effect the 

potential for SBV is also needed, as is further understanding about the policies and practices 

that would optimize implementation of SBV in LICs, MICs and in Gavi-eligible countries. 

Countries already implementing SBV, especially those with high school enrollment and 

HBR ownership, could use the existing links with the education sector to discuss potential 

for routine checking of children’s vaccination status at school. Such a strategy would require 

collaboration between the health and education sectors to develop an acceptable policy, 

ensure availability of sufficient material and human resources, provide robust operational 

guidance, and conduct routine monitoring. Additional data are needed to assess global 

prevalence of checking vaccination status at school entry or during school, and to identify 

other factors facilitating optimal implementation of this strategy. To partly address this, 

additional questions about the policy and practice of checking vaccination at entry to, or 

during childcare or school are being added to the 2019 JRF.
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Fig. 1. 
Proportion of countries delivering a given antigen through school-based vaccinationa, among 

WHO member states responding to the school-based vaccination module in the World 

Health Organization–United Nations Children’s Fund Joint Reporting Form, 2008 to 2017. 
aSchool-based vaccination is defined as the delivery of routinely recommended doses of 

vaccines to school-aged children using the school as a venue for delivery (excludes doses 

given during campaigns). bHuman papillomavirus (HPV). cThe “Other” category of antigens 

includes varicella, influenza, yellow fever, typhoid, tick-borne encephalitis, hepatitis A, 

haemophilus influenzae B, pneumococcal, rotavirus, and dengue. dBacille Calmette-Guérin 

(BCG).
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Fig. 2. 
Summary of World Health Organization (WHO) member states’ responses to the WHO–

United Nations Children’s Fund (UNICEF) Joint Reporting Form module about use of 

school-based vaccination in 2017. aUruguay was the only country without any JRF data on 

activities that occurred in 2017 at the time data were accessed. bSchool-based vaccination is 

defined as the delivery of routinely recommended doses of vaccines to school-aged children 

using the school as a venue for delivery (excludes doses given during campaigns).
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Fig. 3. 
Number of WHO member states delivering a given vaccine antigen through school-based 

vaccinationa and the number of doses given in 108 World Health Organization (WHO) 

member states reporting specific vaccines delivered in schools in 2017 in the WHO–United 

Nations Children’s Fund (UNICEF) Joint Reporting Form. aSchool-based vaccination is 

defined as the delivery of routinely recommended doses of vaccines to school-aged children 

using the school as a venue for delivery (excludes doses given during campaigns). bHuman 

papillomavirus (HPV). cBacille Calmette-Guérin (BCG). dTick-borne encephalitis. Note: 

HPV vaccine was delivered to females only, with the exception of 10 countries that reported 

delivering HPV vaccine to both males and females. The vast majority of all other vaccine 

doses delivered in schools were given to both males and females, with just a few exceptions: 

four countries reported delivering at least one dose of tetanus-diphtheria containing vaccine 

to females only, and two countries reported delivering vaccine containing only tetanus 

toxoid to females only.
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Fig. 4. 
Distribution of antigens delivered through school-based vaccinationa by mean school gradeb 

and age rangeb targeted, among 106 World Health Organization (WHO) member states 

reporting specific vaccines delivered in schools in 2017 in the WHO–United Nations 

Children’s Fund (UNICEF) Joint Reporting Form. aSchool-based vaccination is defined as 

the delivery of routinely recommended doses of vaccines to school-aged children using the 

school as a venue for delivery (excludes doses given during campaigns). bFor countries that 

reported only the age(s) targeted but not the grade(s) targeted (and vice versa), the grade was 

determined by using, as a reference point, the country’s most recently reported theoretical 

age of entrance to primary school. cHuman papillomavirus (HPV). dThe “Other” category of 

antigens includes bacille Calmette-Guérin (BCG), varicella, influenza, yellow fever, typhoid, 

tick-borne encephalitis, hepatitis A, haemophilus influenzae B, pneumococcal, rotavirus, and 

dengue.
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Fig. 5. 
Primary school enrollment and home-based record ownership among 78 World Health 

Organization (WHO) member states reporting delivery of routine doses of vaccines in 

schools in 2017 in the WHO–United Nations Children’s Fund (UNICEF) Joint Reporting 

Form that had data available on net primary school enrollment rateb and home-based record 

ownershipc, by World Bank income level. aSchool-based vaccination is defined as the 

delivery of routinely recommended doses of vaccines to school-aged children using the 

school as a venue for delivery (excludes doses given during campaigns). bTotal number of 

students in theoretical age group for primary education enrolled in that level, divided by the 

total population in that age group. cThe proportion of children aged 12–23 months who had 

ever owned a home-based record, according to a country’s most recent MICS or DHS survey 

data. Note: Countries having both net primary school enrollment rate and % ever owning an 

HBR ≥ 80% were identified as having the highest potential for delivering school-based 

vaccination and checking children’s vaccination status at school entry.
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Table 1

Characteristics of 181 World Health Organization (WHO) member states reporting on school-based 

vaccination activities occurring in 2017 in the WHO–United Nations Children’s Fund (UNICEF) Joint 

Reporting Form.

School-based

vaccination
a
n

(%)

No school-
based
vaccinationn (%)

Total 108 (60%) 73 (40%)

World Health Organization Region

African Region 17 (38%) 28 (62%)

Americas Region 26 (79%) 7 (21%)

Eastern Mediterranean Region 13 (68%) 6 (32%)

European Region 25 (54%) 21 (46%)

South-East Asia Region 5 (45%) 6 (55%)

Western Pacific Region 22 (81%) 5 (19%)

World Bank income category

High-income country (HIC) 35 (67%) 17 (33%)

Upper-middle–income country (UMIC) 41 (77%) 12 (23%)

Lower-middle–income country (LMIC) 26 (58%) 19 (42%)

Low-income country (LIC) 6 (19%) 25 (81%)

Gavi supported
b
 country in 2017

Yes 25 (37%) 43 (63%)

No 83 (73%) 30 (27%)

Net Primary School Enrollment Rate
c

Enrollment ≥ 80% 97 (66%) 49 (34%)

Enrollment < 80% 8 (28%) 21 (72%)

No data on enrollment 3 (50%) 3 (50%)

% of children aged 12–23 months whose caregiver had ever owned a home-based record of vaccination 

(HBR)
d

Ever owned an HBR ≥ 80% 34 (51%) 33 (49%)

Ever owned an HBR < 80% 3 (27%) 8 (73%)

No data on ever-owned HBR 71 (69%) 32 (31%)

a
School-based vaccination is defined as the delivery of routinely recommended doses of vaccines to school-aged children using the school as a 

venue for delivery (excludes doses given during campaigns); 13 countries did not respond to this question (5 high-income, 4 upper-middle-income, 
3 low-income) in the JRF.

b
Received any amount of Gavi funds in calendar year 2017.

c
According to the United Nations Educational, Scientific, and Cultural Organization (UNESCO): Total number of students in theoretical age group 

for primary education enrolled in that level, divided by the total population in that age group.

d
According to countries’ most recent Demographic and Health Survey (DHS) or Multiple Indicator Cluster Survey (MICS).
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Table 2

World Health Organization (WHO) member states delivering vaccines in schools
a
 in 2017, according to the 

World Health Organization–United Nations Children’s Fund Joint Reporting Form, with high potential
b
 to 

implement checking of children’s vaccination status at school entry.

Countries
(N = 33)

% Net Primary
School

Enrollment Rate 
d

% Ever owned
home-based

record 
e

Gavi supported 
c Rwanda 96 99

Sao Tome & Principe 96 99

Sierra Leone 98 97

Cuba 95 99

Cambodia 93 97

Bolivia 90 98

Uganda 91 96

Mongolia 98 87

Mozambique 90 95

Zambia 86 99

Ghana 85 99

Indonesia 91 91

Honduras 83 99

Côte d’Ivoire 84 95

Non Gavi supported Tunisia 99 99

Costa Rica 97 100

Algeria 98 99

Egypt 97 98

Trinidad and Tobago 95 99

Peru 95 99

Belize 96 97

Montenegro 94 99

Philippines 96 97

Mexico 95 97

Jordan 92 99

Macedonia 92 99

Thailand 90 99

Namibia 90 98

Panama 87 99

Dominican Republic 86 98

El Salvador 85 99

Guatemala 85 99

Vanuatu 86 96

a
School-based vaccination is defined as delivering a vaccine routinely in schools (excludes doses given during campaigns).

b
High potential is defined as having ≥ 80% primary school enrollment and ≥ 80% of children aged 12–23 months that ever owned an HBR.
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c
Received any amount of Gavi funds in calendar year 2017.

d
Total number of students in theoretical age group for primary education enrolled in that level, divided by the total population in that age group.

e
Among children aged 12–23 months, according to countries’ most recent Multiple Indicator Cluster Survey (MICS) or Demographic Health 

Survey (DHS) data.
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Table 3

World Health Organization (WHO) member states not delivering vaccines in schools
a
 in 2017, according to 

the World Health Organization– United Nations Children’s Fund Joint Reporting Form, with high potential
b
 to 

deliver vaccines in schools and implement checking of children’s vaccination status at school entry.

Countries
(N = 19)

% Net Primary School

Enrollment Rate
d

% Ever owned home-

based record 
e

Gavi supported 
c Burundi 97 99

Malawi 96 99

Nicaragua 97 98

Viet Nam 98 95

Guyana 92 99

Nepal 95 94

Bangladesh 91 97

Benin 96 92

Cameroon 95 87

Kenya 82 99

Togo 85 95

Zimbabwe 85 93

Congo 86 90

Comoros 81 93

Non-Gavi supported Morocco 94 98

Poland 95 97

Colombia 91 99

Gabon 91 95

Cabo Verde 86 81

a
School-based vaccination is defined as delivering a vaccine routinely in schools (excludes doses given during campaigns).

b
High potential is defined as having ≥ 80% primary school enrollment and ≥ 80% of children aged 12–23 months that ever owned an HBR.

c
Received any amount of Gavi funds in calendar year 2017.

d
Total number of students in theoretical age group for primary education enrolled in that level, divided by the total population in that age group.

e
Among children aged 12–23 months, according to countries’ most recent Multiple Indicator Cluster Survey (MICS) or Demographic Health 

Survey (DHS) data.
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