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a  b  s  t  r  a  c  t

School-based,  free  HPV  vaccination  for girls  in  the  first year  of  secondary  school  was  introduced  in Flan-
ders  (Belgium)  in 2010.  Before  that,  non school-based,  co-payment  vaccination  for  girls  aged  12–18  was
in  place.  We compared  vaccination  coverage,  age-specific  coverage  and socio-economic  inequalities  in
coverage  – 3 important  parameters  contributing  to the  effectiveness  of  the  vaccination  programs  –  under
both  vaccination  systems.

We  used  retrospective  administrative  data  from  different  sources.  Our  sample  consisted  of all  female
members  of the  National  Alliance  of Christian  Mutualities  born  in 1995,  1996,  1998  or  1999  (N  =  66,664).
For  each  vaccination  system  we  described  the  cumulative  proportion  HPV  vaccination  initiation  and  com-
pletion  over  time.  We  used  life  table  analysis  to  calculate  age-specific  rates  of HPV  vaccination  initiation
and  completion.  Analyses  were  done  separately  for  higher  income  and  low  income  groups.

Under  non  school-based,  co-payment  vaccination  the  proportions  HPV  vaccination  initiation  and  com-
pletion  slowly  rose  over  time.  By  age  17,  the  proportion  HPV  vaccination  initiation/completion  was  0.75
(95% CI  0.74–076)/0.66  (95%  CI  0.65–0.67).  The  median  age  at vaccination  initiation/completion  was
14.4  years  (95%  CI 14.4–14.5)/15.4  years  (95%  CI 15.3–15.4).  Socio-economic  inequalities  in  coverage
widened  over  time  and  with  age.  Under  school-based,  free  vaccination  rates  of HPV  vaccination  initia-
tion  were  substantially  higher.  By  age  14,the  proportion  HPV  vaccination  initiation/completion  was  0.90
(95% CI 0.90–0.90)/0.87  (95%  CI 0.87–0.88).  The  median  age  at vaccination  initiation/completion  was 12.7
years  (95%  CI  12.7–12.7)/13.3  years  (95%  CI 13.3–13.3).  Socio-economic  inequalities  in coverage  and  in
age-specific  coverage  were  substantially  smaller.
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1. Introduction

Every year around 350 cases of cervical cancer are diagnosed in
Flanders, the northern region of Belgium. This corresponds to an
age standardized incidence rate of 10 per 100,000 persons years
[1].

In the fight against cervical cancer opportunistic Papanicolaou
screening was  the only available preventive measure in Flanders
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Table  1
Overview of OOP cost (in euros) under the non school-based, co-payment and school-based, free HPV vaccination system.

Vaccination system: Non school-based, co-payment vaccination system School-based, free vaccination system

Income groupc: Higher income girls Low income girls Higher income girls Low income girls

Item
HPV vaccine (per dose) 10.80 7.20 0 0

Consultationa

General practitioner 5.43 1.40 5.43 1.40
Gynecologistd 7.24 2.47 7.24 2.47
Pediatriciand 7.24 2.47 7.24 2.47
School Health Service NAb NAb 0 0

Legend: Fees as valid on January 1st, 2007.
a The choice of the vaccinator could be determined by the girls or their parents.
b Not applicable.
c Income groups were determined on the basis of the Beneficiary of Increased Reimbursement (BIR) statute on September 30th, 2007. Within the Belgian Health Insurance

the  BIR statute is assigned to people from low income households, who consequently pay lower co-payments.
d Allowed to charge supplements.

until November 2007, when non school-based, co-payment Human
Papillomavirus (HPV) vaccination was introduced. In September
2010 school-based, free HPV vaccination was implemented.

Under the non school-based, co-payment vaccination system
girls themselves (potentially guided by their parents or physician)
had to take the initiative to be vaccinated. The system was  open
to girls aged 12–15 from November 1st, 2007 on, and to girls aged
12–18 from December 1st, 2008 on. Girls had to obtain a prescrip-
tion from their physician, buy the vaccine at the pharmacy and
go back to their physician three times to receive the recommended
three vaccine doses. For both the consultations at the physician and
the vaccine an Out Of Pocket (OOP) cost had to be paid (Table 1).
Girls with a so-called BIR (Beneficiary of Increased Reimbursement)
status (see further) paid lower co-payments.

Under the free, school-based HPV vaccination system all girls in
the first year of secondary school (except for a very small minor-
ity attending private schools) were systematically invited for and
informed on HPV vaccination via the School Health Services (SHS).
The parents could choose to let their daughter be vaccinated by
the SHS (during school hours), by another physician (pediatrician,
gynecologist or general practitioner GP) (outside school hours) or to
refuse vaccination. The vaccines were free of charge. Consultations
at the SHS were free as well; for consultations at another physician
there was an OOP cost (Table 1). We  speak of “school-based vaccina-
tion” as this term is frequently used in articles on the theme [2,3]
and as many aspects of the vaccination program were organized
via schools. However, this “school-based” vaccination was  part of
a larger HPV vaccination program that also entailed, among others,
a systematic briefing of all vaccinating physicians on HPV vacci-
nation and on-demand availability of the vaccines at the different
physicians.

To achieve effective control of vaccine-preventable diseases
overall coverage, coverage among high-risk groups and age-specific
coverage are important. In Flanders, as in many other regions,
women from lower socio-economic backgrounds are at higher risk
of contracting cervical cancer [4–6] and participate less in cervical
cancer screening [7,8]. Therefore, coverage among these women
should be closely monitored. Further, for HPV vaccination, vacci-
nation at a younger age is preferable, as the vaccine’s effectiveness
increases when administered before the first sexual intercourse
[9]. In Flanders about 5% of girls aged 13–14 report already hav-
ing experienced sexual intercourse [10]. The age at first sexual
intercourse is lower among girls from lower socio-economic back-
grounds [11].

We  used retrospective administrative data from different
sources to compare the non school-based, co-payment vaccina-
tion system and the school-based, free system with regard to
their effect on HPV vaccination coverage, age-specific coverage and

socio-economic inequalities. We considered both HPV vaccination
initiation and completion (administration of the first or all three
doses of the vaccine, respectively).

2. Materials and methods

2.1. Study population

Our study population consisted of members of the largest
sickness fund in Flanders, the National Alliance of Christian Mutu-
alities (NACM), covering 53% of the Flemish population.

From its membership files the NACM selected all girls born in
1995, 1996, 1998 or 1999 who  were member on September 30th,
2007 and who were living in Flanders (N = 66,794). Girls born in
1995 and 1996 were vaccinated under the non school-based, co-
payment system. Girls born in 1998 and 1999 were vaccinated
under the school-based, free vaccination system. Girls born in
1997 were vaccinated under a mixture of both systems and were
excluded from the analyses.

We excluded girls for whom a vaccine was reimbursed before
they had become eligible for reimbursement, assuming this to be
the consequence of inaccuracies in the data. We  also excluded girls
for whom we had no information on the socio-economic back-
ground (BIR status on September 30th, 2007, see further). The final
sample consisted of 66,664 girls.

3. Variables

Data from different administrative data sources were linked to
the girls. Permission for this data linkage was  obtained from the
Health Section of the Sector Committee of Social Security and of
Health on July 17th 2012 (reference SCSZG/12/210).

Vaccination data came from two  sources: the NACM reim-
bursement claims (non school-based system) and Vaccinnet
(school-based system).

The NACM reimbursement claims entail information on all
pharmaceuticals reimbursed to NACM members within the Bel-
gian health insurance. They are a complete, objective source on HPV
vaccination behavior under the non school-based, co-payment sys-
tem. As the partial reimbursement of the vaccination is organized
through a third-party arrangement with the sickness funds, each
vaccine bought at the pharmacy is automatically registered in the
reimbursement claims.

Vaccinnet is the web-based ordering and registration system
for vaccines administered to people officially residing in Flan-
ders. All vaccines administered to people living in Flanders can
be registered. In practice, at the time of our analysis, all vaccines
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