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a b s t r a c t

Aim: We examined ethnicity-related differences in the uptake of a temporary free-of-charge HPV vaccine
(HPVV) catch-up programme offered in Denmark from August 2012 to December 2013 to women born
from 1985–1992 and compared it with the previous self-payment system in place.
Methods: We conducted a nationwide retrospective cohort study. We performed logistic regression
analyses to examine the relationship between ethnic background and HPV vaccine (HPVV) programme
initiation.
Results: The free programme increased the vaccination uptake from 16% to 75%. Descendants (Denmark-
born womenwith both parents of foreign origin) and immigrants in Denmark for more than 5 years were
less likely to initiate the free HPVV programme than Denmark-born women ((aOR¼0.56; 95% CI: 0.54–
0.59) and (aOR¼0.39; 95% CI: 0.38–0.40), respectively). The likelihood of HPVV programme initiation
among immigrants increased with time in Denmark ((aOR¼2.28; 95% CI: 2.11–2.48) for immigrants
living in Denmark for 16–20 years compared to 6–10 years)).
Conclusion: The initiation of the free-of-charge HPVV programme was satisfactory. However, large dif-
ferences in uptake were demonstrated, indicating that some target groups are harder to reach than
others. The integration process (as related to use of health services) occurs over many years where
differences between the different population groups seem to vanish.
& 2016 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Between 2006 and 2013, two HPV vaccines (HPVV) have been
licensed globally, aimed at preventing cervical cancer: Cervarixs, a
bivalent vaccine that targets papillomavirus 16 and 18, and Gar-
dasils, which additionally targets papillomavirus 6 and 11 [1].
Additionally, a nine-valent vaccine that targets five additional
papillomavirus (types 31,33,45,52,53) has been licensed by EMA in
2015 [2] and by FDA in 2014 [3]. WHO considers girls aged 9–13
years as the primary target group (routine group) to receive the
HPVV [4]. Some vaccination programmes target women up to 26

years of age [5]. The highest rates of genital HPV infection are
found in women from 18 to 28 years of age [6]. Targeting ad-
ditionally older catch-up groups contributes to achieve higher
coverage rates and to accelerating the benefits of the vaccine.
Moreover, some countries experience higher HPVV coverage rates
among catch-up than among routine groups [7].

Gardasils was introduced into the Danish standard childhood
vaccination programme in January 2009, aimed at girls aged 12
years. Additionally, a catch-up programme for girls aged 13–15
years had been in place lasting from October 2008 to the end of
2010 [8]. High general public support for introducing the HPVV in
Denmark, in particular from organisations such as the Danish
Cancer Society, resulted in the decision to also include women
between the ages of 19 and 28 years in a cost-free catch-up pro-
gramme lasting from 27 August 2012 to 31 December 2013 [9]
(Fig. 1).

This study focuses primarily on HPVV programme initiation
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during this cost-free catch-up programme in the cohort of women
born between 1985 and 1992, and in particular on the role of ethnic
background as a determinant of HPVV programme initiation. We
have this particular focus as the literature suggests that ethnic
background influences HPVV uptake [10–15]. In Denmark, two
studies based on a cohort of girls born in 1996 [16] and 1996–1997
[17] respectively, revealed that ethnic Danish girls had a higher HPV
routine vaccination uptake than Non-Danes. Since Denmark is a
country with large ethnic minorities and immigrant populations, an
analysis is relevant in order to determine differences in HPV vac-
cination by ethnic background also among older cohorts. Second,
we compared this programme with the previous self-payment
system in place to assess whether the free-of-charge catch-up
programme had a particular effect on HPVV programme initiation
in specific ethnic groups, i.e. if the introduction of a free-of-charge
programme resulted in a different ethnic HPVV initiation profile
when compared to initiation levels prior to the programme, when
the vaccination was subject to a self-payment of approximately
1350DKK/181€ per dose. This study provides the first comprehen-
sive analysis of ethnicity-related differences in HPV vaccination in a
large cohort of women in Denmark born from 1985 to 1992.

2. Methods

2.1. Data sources

We used the Danish Vaccination Registry (DDV) to conduct a
nationwide retrospective cohort study. Vaccination data and socio-
demographic variables were linked through the civil registration
number. All citizens residing in Denmark are registered with a
unique personal identifier (CPR-number), where individual in-
formation such as name, gender, date of birth, vital status, country
of birth, citizenship and address is registered.

2.2. Study period

The temporary free-of-charge HPVV catch-up programme was
offered from August 27th 2012 to December 31st 2013 to all wo-
men born from 1985 to 1992 and registered as citizens in Den-
mark. The CPR-registry data was last updated in June 27th 2013,
six months before the catch-up programme concluded. Therefore,
women arriving in Denmark after this date were not included in
this study.

2.3. Outcome variable

The outcome under study was the uptake of the first dose of
the HPVV (HPV1) during the temporary free-of-charge catch up
programme among the cohort of women born from 1985 to 1992,
as well as prior to it, i.e. HPV1 uptake when the vaccine was
medically prescribed and subject to self-payment.

For the purpose of this study, only HPV vaccination initiation,
measured as the uptake of the first HPVV dose out of the three
scheduled, was examined.

Data on HPV vaccines administered outside Denmark were not
available, the result being that women who have initiated the
vaccination programme outside Denmark were registered as non-
vaccinated. While this is not assumed to be a major concern for
most of the population under study, it is possible that there is an
overrepresentation of these cases among immigrants on short-
term stays in Denmark (e.g. students), particularly if they have a
similar level of access to the vaccine in their home countries.
Therefore, women living in Denmark for less than 6 years from the
end of the free-of-charge vaccination programme were removed
from the logistic regression models, assuming that the number of
women in this age group vaccinated against HPV by December
31st 2007 in their countries of origin is low.

2.4. Predictor variables

The variables under study were all socio-demographic variables
registered in the CPR-registry that either provide a measure of
ethnicity or are shown to be related to the uptake of the HPVV
[10,16,18–24].

2.4.1. Main predictor variable

� Ethnic background, categorised into four groups according to
women’ and parents’ country of origin: Denmark-born women
with both parents Denmark-born, Denmark-born women with
one parent Denmark-born, Denmark-born women with both
parents of foreign origin (descendants) and women of foreign
origin (immigrants). For descendants, further divisions were
made by grouping women according to parents’ region/country
of origin. Immigrants were also further categorized according to
their region/country of origin.

Countries with a representative population of 800 women or
more were categorized independently, and countries with smaller
populations were grouped together according to region of origin.

2.4.2. Other predictor variables (control variables)

� Year of birth: women were categorized in eight groups by year
of birth, from 1985 to 1992.

� Civil status: Women were divided into two categories: Married,
which includes married women and women in a registered
partnership, and not married, which accounts for single, di-
vorced, widows and women whose registered partnership
finished.

� Area of residence: based on their address, the women were
grouped in eleven specific areas of residence in Denmark.

� Years lived in Denmark: The years spent in Denmark were
grouped in periods of five years, except from the last category in
which 8 years were grouped together (6–10 years, 11–15 years,
16–20, 21–28 years).

Fig. 1. Timeline for HPV vaccination programme implementation in Denmark for
women born in 1985–1992.
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